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/D�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�HV�XQ�VHFWRU�LPSRUWDQWH�GH�OD�HFRQRPtD�HQ�
WRGRV� ORV� SDtVHV� GHVDUUROODGRV� \� VH� FRQVLGHUD� XQ� PRWRU� GHO� FUHFLPLHQWR�
HFRQyPLFR��3UiFWLFDPHQWH�HQ�WRGRV�ORV�SDtVHV�GH�PXQGR�HV�XQD�GH�ODV�IXHQWHV�
GH�HPSOHR�SULPRUGLDOHV�\�EULQGD�RSRUWXQLGDGHV�SDUD�ORV�PiV�GLYHUVRV�VHFWRUHV�
GH�OD�VRFLHGDG��,QGHSHQGLHQWHPHQWH�GH�VX�LPSRUWDQFLD�HFRQyPLFD��OD�LQGXVWULD�
GH�OD�FRQVWUXFFLyQ�VH�FRQVLGHUD�SHOLJURVD�\�VRQ�IUHFXHQWHV�ORV�DFFLGHQWHV�SDUD�
ODV� SHUVRQDV� TXH� WUDEDMDQ� HQ� HOOD�� (VWD� 7HVLV� 'RFWRUDO� JHQHUD� QXHYR�
FRQRFLPLHQWR�VREUH� ORV�DFFLGHQWHV�GH�WUDEDMR�HQ�ODV�REUDV�GH�FRQVWUXFFLyQ�HQ�
(VSDxD�� 'HVGH� HO� SXQWR� GH� YLVWD� GH� iUHDV� GH� FRQRFLPLHQWR�� HVWD� WHVLV� VH�
HQPDUFD�HQ�HO�iPELWR�GH�OD�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR��667����

(Q�HVWD�7HVLV�'RFWRUDO�VH�KD�SURIXQGL]DGR�HQ�HO�HVWXGLR�GH�OD�FDXVDOLGDG�
GH� ORV� DFFLGHQWHV� GH� WUDEDMR� HQ� HO� VHFWRU� GH� OD� FRQVWUXFFLyQ� H[SORUDQGR� ODV�
FLUFXQVWDQFLDV�TXH�FRQWULEX\HQ�D� OD�VLQLHVWUDOLGDG�HQ�ODV�GLIHUHQWHV�IDVHV�GH�OD�
REUD�� GHVGH� OD� SHUFHSFLyQ� GHO� ULHVJR� GH� DFFLGHQWH� HQ� ODV� DFWLYLGDGHV�
FRQVWUXFWLYDV�KDVWD�HO�HVWXGLR�\�DQiOLVLV�GH�ODV�LQYHVWLJDFLRQHV�UHDOL]DGDV�VREUH�
DFFLGHQWHV�RFXUULGRV�HQ�REUDV�GH�FRQVWUXFFLyQ���

&RQFUHWDPHQWH��HQ�XQ�SULPHU�WUDEDMR�GH�LQYHVWLJDFLyQ�VH�DQDOL]DURQ�����
LQIRUPHV� RILFLDOHV� GH� LQYHVWLJDFLyQ� GH� DFFLGHQWHV� GH� WUDEDMR� HPDQDGRV� GH� OD�
DXWRULGDG� FRPSHWHQWH� HQ� $QGDOXFtD� GXUDQWH� HO� SHUtRGR� ����������� (VWRV�
LQIRUPHV� LGHQWLILFDEDQ� XQ� Q~PHUR� WRWDO� GH� ����� FDXVDV� HQ� ORV� DFFLGHQWHV�
LQYHVWLJDGRV��&RQ�HO�DQiOLVLV�GH�ORV�LQIRUPHV�VH�EXVFDED�LGHQWLILFDU�ODV�FDXVDV�
GH�DFFLGHQWHV�PiV�IUHFXHQWHV�HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�SDUD�DVLVWLU�D�ORV�
SURIHVLRQDOHV� GH� OD� VHJXULGDG� ODERUDO� HQ� HO� HMHUFLFLR� GH� SULRUL]DU� DFFLRQHV�
SUHYHQWLYDV�HQ�IXQFLyQ�GH�OD�HWDSD�GH�FRQVWUXFFLyQ���

)UXWR�GH�HVWH�WUDEDMR�HV�OD�SULPHUD�SXEOLFDFLyQ�GH�OD�LQYHVWLJDFLyQ��HQ�OD�
TXH�VH�KDQ�LGHQWLILFDGR�DVRFLDFLRQHV�VLJQLILFDWLYDV�GH�ORV�VXEJUXSRV�GH�FDXVDV�
FRQ�ORV�PHFDQLVPRV�GH�DFFLGHQWHV�\�ODV�HWDSDV�GH�FRQVWUXFFLyQ��VH�KDQ�REWHQLGR�
SDWURQHV� GH� FDXVDOLGDG� JHQHUDOL]DGRV� SDUD� ORV� DFFLGHQWHV� \� VH� KDQ� H[WUDtGR�
SDWURQHV�GH�FDXVDOLGDG�GLIHUHQFLDGRV�HQWUH�ORV�DFFLGHQWHV�OHYHV�\�ORV�JUDYHV�\�
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PRUWDOHV��7DPELpQ�VH�FRPSUREy�TXH�VRQ�GLIHUHQWHV�ORV�SDWURQHV�FDXVDOHV�SDUD�
ODV�GLIHUHQWHV�IDVHV�GH�OD�REUD�GH�FRQVWUXFFLyQ��

(Q�HO�VHJXQGR�WUDEDMR�GH�LQYHVWLJDFLyQ��VH�HVWXGLDURQ������HYDOXDFLRQHV�
GH�SHUFHSFLyQ�GHO�QLYHO�GH�ULHVJR�GH�DFFLGHQWHV�UHDOL]DGDV�SRU����H[SHUWRV�HQ�
6HJXULGDG� \� 6DOXG� HQ� OD� &RQVWUXFFLyQ�� (VWDV� REVHUYDFLRQHV� PRVWUDEDQ� OD�
SHUFHSFLyQ�GH�OD�SUREDELOLGDG�\�FRQVHFXHQFLDV�GHO�ULHVJR�GH�DFFLGHQWH�HQ�WUHLQWD�
DFWLYLGDGHV�GH�VHLV�HWDSDV�GH�FRQVWUXFFLyQ�FRQ�HOHYDGR�Q~PHUR�GH�DFFLGHQWHV��
&RQ� HO� HVWXGLR� VH� EXVFDED� GHWHUPLQDU� OD� LQFLGHQFLD� GH� GLYHUVDV� YDULDEOHV�
VRFLRGHPRJUiILFDV� VREUH� OD� SHUFHSFLyQ� GHO� ULHVJR� GH� DFFLGHQWH� \� SURSRQHU�
PHGLGDV�SDUD�DXPHQWDU�OD�FRKHUHQFLD�GH�ODV�HYDOXDFLRQHV�GH�ULHVJRV���

(VWH� WUDEDMR� GLR� OXJDU� D� OD� VHJXQGD� SXEOLFDFLyQ�� GRQGH� VH�KDQ� KDOODGR�
GLIHUHQFLDV�HQWUH�ODV�HYDOXDFLRQHV�GH�ULHVJR�GH�DFFLGHQWH�HQ�IXQFLyQ�GH�DOJXQDV�
GH� ODV� YDULDEOHV� VRFLRGHPRJUiILFDV� DQDOL]DGDV� SDUD� HO� FDVR� GH� H[SHUWRV� HQ�
VHJXULGDG�HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ��7DPELpQ�VH�GHWHUPLQy�TXH�QR�H[LVWH�
GLIHUHQFLD�VLJQLILFDWLYD�HQWUH�OD�SHUFHSFLyQ�GH�ULHVJR�GH�KRPEUHV�\�PXMHUHV�HQ�HO�
FDVR�GH�HVWRV�HVSHFLDOLVWDV��/DV�PD\RUHV�GLVFUHSDQFLDV�VH�HQFRQWUDURQ�HQ�ODV�
SULPHUDV�IDVHV�GH�OD�REUD�GH�FRQVWUXFFLyQ��

(Q�HO�WHUFHU�WUDEDMR�GH�LQYHVWLJDFLyQ�VH�HYDOXDURQ�ORV�GDWRV�RIUHFLGRV�SRU�
ORV�IRUPXODULRV�RILFLDOHV�GH�QRWLILFDFLyQ�GH�����������DFFLGHQWHV�ODERUDOHV�HQ�HO�
VHFWRU�GH�OD�FRQVWUXFFLyQ�RFXUULGRV�HQ�(VSDxD�HQWUH������\�������6H�EXVFDED�
H[WUDHU�FRQRFLPLHQWR�GH�GDWRV�KLVWyULFRV�GH�DFFLGHQWHV�GH�FRQVWUXFFLyQ�WUDWDQGR�
GH�LGHQWLILFDU�IDFWRUHV�FUXFLDOHV�\�SDWURQHV�GH�RFXUUHQFLD�GH�DFFLGHQWHV�ODERUDOHV�
HQ�HVWD�LQGXVWULD��PRVWUDQGR�FyPR�HVWRV�IDFWRUHV�\�SDWURQHV�VRQ�UHOHYDQWHV�HQ�
FDGD�IDVH�GH�OD�REUD�GH�FRQVWUXFFLyQ��

(VWR� FRQGXMR� DO� WHUFHU� DUWtFXOR� SXEOLFDGR�� HQ� HO� TXH� VH� KDQ� KDOODGR�
SDWURQHV�\�IDFWRUHV�UHFXUUHQWHV�FRQ�P~OWLSOHV�UHODFLRQHV�HQ�WRGDV�ODV�IDVHV�GH�OD�
REUD�� (O� IDFWRU� GH� VXEFRQWUDWDFLyQ� VH� KD� UHYHODGR� FRPR� GHVWDFDGR� \� VH� KD�
GHPRVWUDGR� TXH� OD� HYDOXDFLyQ� GH� ULHVJRV� QR� WLHQH� OD� FDSDFLGDG� GH� EDUUHUD�
LQIUDQTXHDEOH�SDUD�ORV�DFFLGHQWHV��/DV�UHJODV�GH�DVRFLDFLyQ�TXH�VH�KDQ�REWHQLGR�
PXHVWUDQ�DQWHFHGHQWHV�TXH�HVWiQ�LQYROXFUDGRV�HQ�DFFLGHQWHV�HQ�WRGDV�ODV�IDVHV�
GH� OD� REUD� GH� FRQVWUXFFLyQ�� (Q� FDGD� XQD� GH� ODV� IDVHV� GHO� WUDEDMR� VH� KDQ�
LGHQWLILFDGR�UHJODV�GH�DVRFLDFLyQ�FRQ�SDUWLFXODULGDGHV��
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7KH� FRQVWUXFWLRQ� LQGXVWU\� LV� DQ� LPSRUWDQW� VHFWRU� RI� WKH� HFRQRP\� LQ� DOO�
GHYHORSHG� FRXQWULHV� DQG� LV� FRQVLGHUHG� DQ� HQJLQH� IRU� HFRQRPLF� JURZWK�� ,Q�
SUDFWLFDOO\�DOO�FRXQWULHV�RI�WKH�ZRUOG�LW�LV�RQH�RI�WKH�SULPDU\�VRXUFHV�RI�HPSOR\PHQW�
LQ�PDQ\�SDUWV�RI�WKH�ZRUOG�DQG�SURYLGHV�RSSRUWXQLWLHV�IRU�WKH�PRVW�GLYHUVH�VHFWRUV�
RI�VRFLHW\��5HJDUGOHVV�RI� LWV�HFRQRPLF� LPSRUWDQFH�� WKH�FRQVWUXFWLRQ� LQGXVWU\� LV�
FRQVLGHUHG�GDQJHURXV�DQG�DFFLGHQWV�DUH�IUHTXHQW�IRU�WKH�SHRSOH�ZKR�ZRUN�LQ�LW��
7KLV�'RFWRUDO�7KHVLV�JHQHUDWHV�QHZ�NQRZOHGJH�DERXW�RFFXSDWLRQDO�DFFLGHQWV�LQ�
FRQVWUXFWLRQ�VLWHV� LQ�6SDLQ��)URP�WKH�SRLQW�RI�YLHZ�RI�DUHDV�RI�NQRZOHGJH�� WKLV�
WKHVLV�LV�IUDPHG�LQ�WKH�ILHOG�RI�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK��26+���

,Q�WKLV�'RFWRUDO�7KHVLV��WKH�VWXG\�RI�WKH�FDXVDOLW\�RI�RFFXSDWLRQDO�DFFLGHQWV�
LQ�WKH�FRQVWUXFWLRQ�VHFWRU�KDV�EHHQ�VWXGLHG�LQ�GHSWK��H[SORULQJ�WKH�FLUFXPVWDQFHV�
WKDW� FRQWULEXWH� WR� DFFLGHQWV� LQ� WKH� GLIIHUHQW� SKDVHV� RI� WKH� ZRUN�� IURP� WKH�
SHUFHSWLRQ�RI� WKH� ULVN�RI�DFFLGHQW� LQ�FRQVWUXFWLRQ�DFWLYLWLHV�XS� WR� WKH�VWXG\�DQG�
DQDO\VLV�RI�LQYHVWLJDWLRQV�FDUULHG�RXW�RQ�DFFLGHQWV�WKDW�RFFXUUHG�LQ�FRQVWUXFWLRQ�
VLWHV��

6SHFLILFDOO\�� LQ� D� ILUVW� UHVHDUFK� ZRUN�� ���� RIILFLDO� ZRUNSODFH� DFFLGHQW�
LQYHVWLJDWLRQ� UHSRUWV� LVVXHG� E\� WKH� $QGDOXVLDQ� /DERU� $XWKRULW\� GXULQJ� ����� ±�
�����ZHUH�DQDO\]HG��7KHVH�UHSRUWV�LGHQWLILHG�D�WRWDO�QXPEHU�RI������FDXVHV�LQ�
WKH�DFFLGHQWV�LQYHVWLJDWHG��7KH�DQDO\VLV�RI�WKH�UHSRUWV�VRXJKW�WR�LGHQWLI\�WKH�PRVW�
IUHTXHQW�FDXVHV�RI�DFFLGHQWV� LQ�WKH�FRQVWUXFWLRQ�VHFWRU�ZLWK�WKH�DLP�RI�KHOSLQJ�
VDIHW\�SURIHVVLRQDOV� LQ� WKH� WDVN�RI� SULRULWL]LQJ�SUHYHQWLYH�DFWLRQV�EDVHG�RQ� WKH�
FRQVWUXFWLRQ�VWDJH��

$V�D�UHVXOW�RI�WKLV�ZRUN��LW�LV�WKH�ILUVW�SXEOLFDWLRQ�RI�WKH�UHVHDUFK��LQ�ZKLFK�
VLJQLILFDQW�DVVRFLDWLRQV�RI�VXEJURXSV�RI�FDXVHV�ZLWK�DFFLGHQW�PHFKDQLVPV�DQG�
FRQVWUXFWLRQ�VWDJHV�KDYH�EHHQ�LGHQWLILHG��JHQHUDOL]HG�SDWWHUQV�RI�FDXVDOLW\�KDYH�
EHHQ� REWDLQHG� IRU� DFFLGHQWV� DQG� GLIIHUHQWLDWHG� FDXVDOLW\� SDWWHUQV� KDYH� EHHQ�
H[WUDFWHG�EHWZHHQ�PLQRU��VHULRXV�DQG�IDWDO�DFFLGHQWV��,W�ZDV�DOVR�IRXQG�WKDW�WKH�
FDXVDO�SDWWHUQV�IRU�WKH�YDULRXV�SKDVHV�RI�WKH�FRQVWUXFWLRQ�VLWH�DUH�DOVR�GLIIHUHQW���

,Q� WKH� VHFRQG� UHVHDUFK� ZRUN�� ��� H[SHUWV� LQ� 6DIHW\� DQG� +HDOWK� LQ�
&RQVWUXFWLRQ�FDUULHG�RXW������DVVHVVPHQWV�RI�SHUFHSWLRQ�RI�WKH�OHYHO�RI�DFFLGHQW�
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ULVN�� 7KHVH� REVHUYDWLRQV� GHPRQVWUDWHG� WKH� SHUFHSWLRQ� RI� WKH� SUREDELOLW\� DQG�
FRQVHTXHQFHV�RI� WKH�DFFLGHQW� ULVN� LQ� WKLUW\�DFWLYLWLHV�RI�VL[�FRQVWUXFWLRQ�VWDJHV�
ZLWK�D�KLJK�QXPEHU�RI�DFFLGHQWV��7KH�VWXG\�VRXJKW�WR�GHWHUPLQH�WKH�LQFLGHQFH�RI�
YDULRXV� VRFLRGHPRJUDSKLF� YDULDEOHV� LQ� WKH� SHUFHSWLRQ� RI� DFFLGHQW� ULVN� DQG� WR�
SURSRVH�PHDVXUHV�WR�LQFUHDVH�WKH�FRKHUHQFH�RI�ULVN�DVVHVVPHQWV��

7KLV� ZRUN� OHG� WR� WKH� VHFRQG� SXEOLFDWLRQ�� ZKHUH� GLIIHUHQFHV� KDYH� EHHQ�
IRXQG� EHWZHHQ� WKH� DFFLGHQW� ULVN� DVVHVVPHQWV� EDVHG� RQ� VRPH� RI� WKH�
VRFLRGHPRJUDSKLF� YDULDEOHV� DQDO\]HG� LQ� WKH� FDVH� RI� VDIHW\� H[SHUWV� LQ� WKH�
FRQVWUXFWLRQ�VHFWRU��,W�ZDV�DOVR�GHWHUPLQHG�WKDW�WKHUH�LV�QR�VLJQLILFDQW�GLIIHUHQFH�
LQ� WKH� SHUFHSWLRQ� RI� ULVN� EHWZHHQ�PHQ� DQG� ZRPHQ� DPRQJ� KHDOWK� DQG� VDIHW\�
VSHFLDOLVWV�LQ�WKLV�SURIHVVLRQDO�VHFWRU��7KH�ODUJHVW�GLVFUHSDQFLHV�ZHUH�IRXQG�ZKHQ�
DVVHVVLQJ� WKH� RYHUDOO� ULVN� RI� FRQVWUXFWLRQ� DFWLYLWLHV� LQ� WKH� HDUO\� SKDVHV� RI� WKH�
FRQVWUXFWLRQ�VLWH��

,Q�WKH�WKLUG�UHVHDUFK�ZRUN�WKH�GDWD�RIIHUHG�E\�WKH�RIILFLDO�QRWLILFDWLRQ�IRUPV�
RI� ����������ZRUN�DFFLGHQWV� LQ� WKH� FRQVWUXFWLRQ� VHFWRU� WKDW� RFFXUUHG� LQ�6SDLQ�
EHWZHHQ������DQG������ZHUH�HYDOXDWHG��7KH�REMHFWLYH�ZDV�WR�H[WUDFW�NQRZOHGJH�
RI�KLVWRULFDO�GDWD�RQ�FRQVWUXFWLRQ�DFFLGHQWV�WU\LQJ�WR�LGHQWLI\�FUXFLDO�IDFWRUV�DQG�
SDWWHUQV�RI�RFFXUUHQFH�RI�RFFXSDWLRQDO�DFFLGHQWV� LQ� WKLV� LQGXVWU\��VKRZLQJ�KRZ�
WKHVH�IDFWRUV�DQG�SDWWHUQV�DUH�UHOHYDQW�LQ�HDFK�SKDVH�RI�FRQVWUXFWLRQ��

7KLV� OHG� WR� WKH� WKLUG� SXEOLVKHG� DUWLFOH�� LQ� ZKLFK� UHFXUULQJ� SDWWHUQV� DQG�
IDFWRUV� ZLWK� PXOWLSOH� UHODWLRQVKLSV� KDYH� EHHQ� IRXQG� LQ� DOO� SKDVHV� RI� ZRUN��
6XEFRQWUDFWLQJ�KDV�SURYHQ� WR�EH�D�SURPLQHQW� IDFWRU� DQG� ULVN�DVVHVVPHQW�KDV�
EHHQ�VKRZQ�QRW�WR�EH�D�EDUULHU�WR�DOO�DFFLGHQWV��7KH�DVVRFLDWLRQ�UXOHV�WKDW�KDYH�
EHHQ�REWDLQHG�VKRZ�WKDW�WKHUH�DUH�DQWHFHGHQWV�ZKLFK�DUH�LQYROYHG�LQ�DFFLGHQWV�
LQ�DOO�SKDVHV�RI�FRQVWUXFWLRQ�ZRUN��,Q�HDFK�RI�WKH�SKDVHV�RI�WKH�ZRUN�DVVRFLDWLRQ�
UXOHV�ZLWK�SDUWLFXODULWLHV�KDYH�EHHQ�LGHQWLILHG��
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&RQVWUXFWLRQ� DFFLGHQWV�� LGHQWLILFDWLRQ� RI� WKH� PDLQ� DVVRFLDWLRQV�
EHWZHHQ�FDXVHV��PHFKDQLVPV�DQG�VWDJHV�RI�WKH�FRQVWUXFWLRQ�SURFHVV�

-HV~V�$��&DUULOOR�&DVWULOOR��$QWRQLR�)��7ULOOR�&DEHOOR�DQG�-XDQ�&��5XELR�
5RPHUR�
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-RXUQDO� QDPH�� ,QWHUQDWLRQDO� -RXUQDO� RI� 2FFXSDWLRQDO� 6DIHW\� DQG�
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,661�����������

H,661�����������

-&5�$%5(9,$7,21��,17�-�2&&83�6$)�(5*2�

(',7,21��6RFLDO�6FLHQFHV�&LWDWLRQ�,QGH[��66&,��

&$7(*25<�� (5*2120,&6� ±� 66&,�� 38%/,&�� (19,5210(17$/� 	�
2&&83$7,21$/�+($/7+�±�66&,�

-RXUQDO�,PSDFW�)DFWRU��������

5DQN�E\�-RXUQDO�,PSDFW�)DFWRU��

x (5*2120,&6�±�66&,���������4��

x 38%/,&�� (19,5210(17$/� 	� 2&&83$7,21$/� +($/7+� ±� 66&,�
���������4��

5DQN�E\�-RXUQDO�&LWDWLRQ�,QGLFDWRU�

x (5*2120,&6��������4��

x 38%/,&��(19,5210(17$/�	�2&&83$7,21$/�+($/7+�����������4��
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3HUFHSWLRQ� RI� ULVN� LQ� FRQVWUXFWLRQ�� ([SORULQJ� WKH� IDFWRUV� WKDW�
LQIOXHQFH�H[SHUWV�LQ�RFFXSDWLRQDO�KHDOWK�DQG�VDIHW\�

$QWRQLR� )�� 7ULOOR�&DEHOOR�� -HV~V� $�� &DUULOOR�&DVWULOOR�� -XDQ� &�� 5XELR�
5RPHUR�

Safety Science 133 ���������������

KWWSV���GRL�RUJ���������M�VVFL�������������

3XEOLFDGR����6HS�������

2FFXSDWLRQDO� DFFLGHQW� DQDO\VLV� DFFRUGLQJ� WR� SURIHVVLRQDOV� RI�
GLIIHUHQW�FRQVWUXFWLRQ�SKDVHV�XVLQJ�DVVRFLDWLRQ�UXOHV�

$QWRQLR�)��7ULOOR�&DEHOOR��0DUtD�0DUWtQH]�5RMDV��-HV~V�$��&DUULOOR�&DVWULOOR��
-XDQ�&��5XELR�5RPHUR�

3XEOLFDGR����6HS�������

Safety Science 144����������������

KWWSV���GRL�RUJ���������M�VVFL�������������

-RXUQDO�QDPH��6DIHW\�6FLHQFH�

,661�����������

H,661�����������

-&5�$%5(9,$7,21��6$)(7<�6&,�

(',7,21��6FLHQFH�&LWDWLRQ�,QGH[�([SDQGHG��6&,(��

&$7(*25<��23(5$7,216�5(6($5&+�	�0$1$*(0(17�6&,(1&(�
± 6&,(��(1*,1((5,1*��,1'8675,$/�±�6&,(

-RXUQDO�,PSDFW�)DFWRU��������

5DQN�E\�-RXUQDO�,PSDFW�)DFWRU��

x 23(5$7,216�5(6($5&+�	�0$1$*(0(17�6&,(1&(�±�6&,(�������
�4��

x (1*,1((5,1*��,1'8675,$/�±�6&,(���������4��

5DQN�E\�-RXUQDO�&LWDWLRQ�,QGLFDWRU�
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�4��

x (1*,1((5,1*��,1'8675,$/�±�6&,(���������4��
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$3257$&,21(6�'(/�'2&725$1'2�$�/$6�38%/,&$&,21(6�

(Q�OD�HODERUDFLyQ�GH�OD�SXEOLFDFLyQ��&RQVWUXFWLRQ�DFFLGHQWV��LGHQWLILFDWLRQ�
RI� WKH� PDLQ� DVVRFLDWLRQV� EHWZHHQ� FDXVHV�� PHFKDQLVPV� DQG� VWDJHV� RI� WKH�
FRQVWUXFWLRQ� SURFHVV��� HO� GRFWRUDGR� DSRUWy� FRPR� WDUHDV� HVSHFtILFDV� ODV�
VLJXLHQWHV��

x� 5HDOL]DFLyQ�\�GHILQLFLyQ�GH�ORV�REMHWLYRV�H�KLSyWHVLV�GH�WUDEDMR��DVt�
FRPR�FRODERUDFLyQ�HQ�OD�LQWURGXFFLyQ�GHO�DUWtFXOR��

x� 3UHVHQWDFLyQ�\�DQiOLVLV�GH� LQYHVWLJDFLRQHV�DQWHULRUHV��9DORUDFLyQ�
FUtWLFD�GH�ORV�DQWHFHGHQWHV��

x� %~VTXHGDV�ELEOLRJUiILFDV�SDUD�DFWXDOL]DU� OD� LQIRUPDFLyQ�H[LVWHQWH�
VREUH�HO�HVWDGR�GHO�DUWH�\�HO�REMHWLYR�GHO�DUWtFXOR�\�VREUH�OD�LQWHUSUHWDFLyQ�
\�GLVFXVLyQ�GH�ORV�UHVXOWDGRV�REWHQLGRV��

x� 9DORUDFLyQ�GH�ORV�PpWRGRV�PiV�DGHFXDGRV�SDUD�SRGHU�UHVSRQGHU�
D�ORV�REMHWLYRV�H�KLSyWHVLV�GH�WUDEDMR��

x� &RODERUDFLyQ�HQ�OD�UHDOL]DFLyQ�GH�DQiOLVLV�HVWDGtVWLFRV�SDUD�SRQHU�
GH�PDQLILHVWR�ODV�SRVLEOHV�UHODFLRQHV�HQWUH�ODV�YDULDEOHV�GH�HVWXGLR�\�ORV�
PHFDQLVPRV�GH�DFFLGHQWHV�\�HQWUH�ODV�YDULDEOHV�GH�HVWXGLR�\�ODV�IDVHV�GH�
OD�REUD�GH�FRQVWUXFFLyQ��

x� ,QWHUSUHWDFLyQ� \� GLVFXVLyQ� GH� ORV� UHVXOWDGRV� REWHQLGRV� GH� OD�
DSOLFDFLyQ�GH�OD�PHWRGRORJtD�GH�DQiOLVLV��

x� ,QWHUSUHWDFLyQ�\�PRGLILFDFLyQ�GH�WDEODV�GH�UHVXOWDGRV�LQFRUSRUDQGR�
ODV�DSRUWDFLRQHV�GH�ORV�FRDXWRUHV��

x� 5HGDFFLyQ� \� DFWXDOL]DFLyQ� GH� ORV� ERUUDGRUHV� GH� OD� SXEOLFDFLyQ�
LQFRUSRUDQGR�ODV�DSRUWDFLRQHV�GH�ORV�FRDXWRUHV��

x� &RODERUDFLyQ� HQ� OD� HODERUDFLyQ� \� UHYLVLyQ� GH� OD� SXEOLFDFLyQ�
GHILQLWLYD��

�

(Q� OD� HODERUDFLyQ� GH� OD� SXEOLFDFLyQ� �3HUFHSWLRQ� RI� ULVN� LQ� FRQVWUXFWLRQ��
([SORULQJ�WKH�IDFWRUV�WKDW�LQIOXHQFH�H[SHUWV�LQ�RFFXSDWLRQDO�KHDOWK�DQG�VDIHW\���HO�
GRFWRUDQGR�DSRUWy�FRPR�WDUHDV�HVSHFtILFDV�ODV�VLJXLHQWHV��
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x� 5HDOL]DFLyQ�\�GHILQLFLyQ�GH�ORV�REMHWLYRV�H�KLSyWHVLV�GH�WUDEDMR��DVt�
FRPR�GH�OD�LQWURGXFFLyQ�GHO�DUWtFXOR��

x� 3UHVHQWDFLyQ�\�DQiOLVLV�GH� LQYHVWLJDFLRQHV�DQWHULRUHV��9DORUDFLyQ�
FUtWLFD�GH�ORV�DQWHFHGHQWHV��

x� %~VTXHGDV�ELEOLRJUiILFDV�SDUD�DFWXDOL]DU� OD� LQIRUPDFLyQ�H[LVWHQWH�
VREUH�HO�HVWDGR�GHO�DUWH�\�HO�REMHWLYR�GHO�DUWtFXOR�\�VREUH�OD�LQWHUSUHWDFLyQ�
\�GLVFXVLyQ�GH�ORV�UHVXOWDGRV�REWHQLGRV��

x� 9DORUDFLyQ�\�GHWHUPLQDFLyQ�GH� ORV�PpWRGRV�PiV�DGHFXDGRV�SDUD�
SRGHU�UHVSRQGHU�D�ORV�REMHWLYRV�H�KLSyWHVLV�GH�WUDEDMR��

x� 5HDOL]DFLyQ�GH�DQiOLVLV�HVWDGtVWLFRV�SDUD�SRQHU�GH�PDQLILHVWR� ODV�
SRVLEOHV� UHODFLRQHV� HQWUH� ODV� YDULDEOHV� GH� HVWXGLR� \� OD� SHUFHSFLyQ� GHO�
ULHVJR�GH�DFFLGHQWH�HQ�ODV�IDVHV�GH�OD�REUD�GH�FRQVWUXFFLyQ��

x� 'HWHUPLQDFLyQ�� LQWHUSUHWDFLyQ� \� GLVFXVLyQ� GH� ORV� UHVXOWDGRV�
REWHQLGRV�GH�OD�DSOLFDFLyQ�GH�OD�PHWRGRORJtD�GH�DQiOLVLV��

x� (VWLPDFLyQ�\�UHDOL]DFLyQ�GH�WDEODV�GH�UHVXOWDGRV�LQFRUSRUDQGR�ODV�
DSRUWDFLRQHV�GH�ORV�FRDXWRUHV��

x� 5HGDFFLyQ� \� DFWXDOL]DFLyQ� GH� ORV� ERUUDGRUHV� GH� OD� SXEOLFDFLyQ�
LQFRUSRUDQGR�ODV�DSRUWDFLRQHV�GH�ORV�FRDXWRUHV��

x� (ODERUDFLyQ�\�UHYLVLyQ�GH�OD�SXEOLFDFLyQ�GHILQLWLYD��

�

(Q� OD� HODERUDFLyQ� GH� OD� SXEOLFDFLyQ� �2FFXSDWLRQDO� DFFLGHQW� DQDO\VLV�
DFFRUGLQJ� WR� SURIHVVLRQDOV� RI� GLIIHUHQW� FRQVWUXFWLRQ� SKDVHV� XVLQJ� DVVRFLDWLRQ�
UXOHV���HO�GRFWRUDGR�DSRUWy�FRPR�WDUHDV�HVSHFtILFDV�ODV�VLJXLHQWHV��

x� 5HDOL]DFLyQ�\�GHILQLFLyQ�GH�ORV�REMHWLYRV�H�KLSyWHVLV�GH�WUDEDMR��DVt�
FRPR�FRODERUDFLyQ�HQ�OD�LQWURGXFFLyQ�GHO�DUWtFXOR��

x� 3UHVHQWDFLyQ�\�DQiOLVLV�GH� LQYHVWLJDFLRQHV�DQWHULRUHV��9DORUDFLyQ�
FUtWLFD�GH�ORV�DQWHFHGHQWHV��

x� %~VTXHGDV�ELEOLRJUiILFDV�SDUD�DFWXDOL]DU� OD� LQIRUPDFLyQ�H[LVWHQWH�
VREUH�HO�HVWDGR�GHO�DUWH�\�HO�REMHWLYR�GHO�DUWtFXOR�\�VREUH�OD�LQWHUSUHWDFLyQ�
\�GLVFXVLyQ�GH�ORV�UHVXOWDGRV�REWHQLGRV��

x� 9DORUDFLyQ�GH�ORV�PpWRGRV�PiV�DGHFXDGRV�SDUD�SRGHU�UHVSRQGHU�
D�ORV�REMHWLYRV�H�KLSyWHVLV�GH�WUDEDMR��
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x� &RODERUDFLyQ�HQ�OD�UHDOL]DFLyQ�GH�DQiOLVLV�HVWDGtVWLFRV�SDUD�SRQHU�
GH�PDQLILHVWR�ODV�SRVLEOHV�UHODFLRQHV�HQWUH�ODV�YDULDEOHV�GH�HVWXGLR�\�ORV�
SDWURQHV�GH�DFFLGHQWH�HQ�ODV�IDVHV�GH�OD�REUD�GH�FRQVWUXFFLyQ��

x� (VWLPDFLyQ��LQWHUSUHWDFLyQ�\�GLVFXVLyQ�GH�ORV�UHVXOWDGRV�REWHQLGRV�
GH�OD�DSOLFDFLyQ�GH�OD�PHWRGRORJtD�GH�DQiOLVLV��

x� (VWLPDFLyQ�\�UHDOL]DFLyQ�GH�WDEODV�GH�UHVXOWDGRV�LQFRUSRUDQGR�ODV�
DSRUWDFLRQHV�GH�ORV�FRDXWRUHV��

x� 5HGDFFLyQ� \� DFWXDOL]DFLyQ� GH� ORV� ERUUDGRUHV� GH� OD� SXEOLFDFLyQ�
LQFRUSRUDQGR�ODV�DSRUWDFLRQHV�GH�ORV�FRDXWRUHV��

x� (ODERUDFLyQ� \� FRODERUDFLyQ� HQ� OD� UHYLVLyQ� GH� OD� SXEOLFDFLyQ�
GHILQLWLYD��

�
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(VWD� WHVLV� GRFWRUDO� WLWXODGD� ³$FFLGHQWDOLGDG� HQ� REUDV� GH� FRQVWUXFFLyQ��
$QiOLVLV� FRQ�HQIRTXH�HQ� ODV� IDVHV� GH� REUD�´� WLHQH� VX� JHUPHQ� HQ������� FRPR�
FRQWLQXDFLyQ� GH� PL� UHODFLyQ� FRQ� PL� GLUHFWRU� GHO� SUR\HFWR� ILQ� GH� FDUUHUD� GH�
,QJHQLHUtD�GH�2UJDQL]DFLyQ�,QGXVWULDO��HO�GRFWRU�'��-XDQ�&DUORV�5XELR�5RPHUR��
FDWHGUiWLFR� GHO� 'HSDUWDPHQWR� GH� (FRQRPtD� \� $GPLQLVWUDFLyQ� GH� (PSUHVDV� \�
UHIHUHQWH� HQ� HO� FDPSR� GH� OD� 6HJXULGDG� \� 6DOXG� /DERUDO�� (O� SURIHVRU� 5XELR�
5RPHUR� FXHQWD� FRQ� FDSDFLGDG� \� FRQRFLPLHQWRV� FRQWUDVWDGRV� SDUD� GLULJLU� XQD�
WHVLV�GRFWRUDO���

(VWD�WHVLV�KD�FRQWDGR�DGHPiV�FRQ� OD�FRGLUHFFLyQ�� MXQWR�DO�GRFWRU�5XELR�
5RPHUR�� GHO� GRFWRU� -HV~V� $�� &DUULOOR� &DVWULOOR�� SURIHVLRQDO� FRQ� GLODWDGD�
H[SHULHQFLD�HQ�HO�VHFWRU�SULYDGR�\�HQ� OD�$GPLQLVWUDFLyQ�3~EOLFD�HQ�PDWHULD�GH�
VHJXULGDG� \� VDOXG� ODERUDO� H� LQYHVWLJDGRU� FRODERUDGRU� HQ� PXFKDV� GH� ODV�
SXEOLFDFLRQHV�GHO�SURIHVRU�5XELR�5RPHUR��6L�ELHQ�HV�OD�SULPHUD�WHVLV�TXH�GLULJH��
VX�SDUWLFLSDFLyQ�FRPR�FRGLUHFWRU�KD�SHUPLWLGR�LQFRUSRUDU�XQD�YLVLyQ�FHUFDQD�D�OD�
SUiFWLFD�SURIHVLRQDO�\�D�OD�WUDQVIHUHQFLD�GH�ORV�UHVXOWDGRV���

(VWH� HTXLOLEULR�� UHIOHMDGR� HQ� HO� SHUILO� GH� ORV� FRGLUHFWRUHV�� HQWUH� HO� ULJRU�
DFDGpPLFR�\�OD�UHVSXHVWD�D�ODV�QHFHVLGDGHV�UHDOHV�GH�ORV�TXH�KDFHQ�SUHYHQFLyQ��
KD� SHUPLWLGR� DSRUWDU� D� ODV� SXEOLFDFLRQHV� HVD� YLVLyQ� ³GH� OD� LQYHVWLJDFLyQ� D� OD�
SUiFWLFD´�WDQ�QHFHVDULD�HQ�XQ�FDPSR�GH�OD�WpFQLFD�DSOLFDGD�FRPR�HV�OD�VHJXULGDG�
\�VDOXG�ODERUDO���

(VWD�WHVLV�FXPSOH� ORV�UHTXLVLWRV�H[LJLGRV�SDUD�VX�HYDOXDFLyQ�FRPR�WHVLV�
GRFWRUDO� SRU� FRPSHQGLR� GH� SXEOLFDFLRQHV� FRQIRUPH� D� OR� GLVSXHVWR� HQ� HO�
5HJODPHQWR�GH�'RFWRUDGR�GH�OD�8QLYHUVLGDG�GH�0iODJD��7H[WR�DSUREDGR�HQ�HO�
&RQVHMR�GH�*RELHUQR�GH�OD�8QLYHUVLGDG�GH�0iODJD�GH���GH�RFWXEUH�GH�������\�
FRQ�VXV�SRVWHULRUHV�PRGLILFDFLRQHV��TXH�GHVDUUROODQ� OR�HVWDEOHFLGR�HQ�HO�5HDO�
'HFUHWR����������GH����GH�HQHUR��SRU�HO�TXH�VH�UHJXODQ�ODV�HQVHxDQ]DV�RILFLDOHV�
GH�'RFWRUDGR� �%2(�GH� ��� GH� IHEUHUR�� \� VX�PRGLILFDFLyQ� SRU�PHGLR� GHO� 5HDO�
'HFUHWR�����������GH����GH�MXOLR��%2(�GH����GH�MXOLR�GH��������
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(VWD� DFODUDFLyQ� GD� FRQWH[WR� \� MXVWLILFD� HO� FDPLQR� VHJXLGR� HQ� OD�
LQYHVWLJDFLyQ��DVt�FRPR�OD�HVWUXFWXUD�TXH�SUHVHQWD�HVWD�WHVLV��\D�TXH�VHJ~Q�HO�
5HJODPHQWR�GH�'RFWRUDGR�GH�OD�8QLYHUVLGDG�GH�0iODJD��SRGUi�SUHVHQWDUVH�SDUD�
VX�HYDOXDFLyQ�FRPR�WHVLV�GRFWRUDO�SRU�FRPSHQGLR�GH�SXEOLFDFLRQHV��XQ�FRQMXQWR�
GH� WUDEDMRV� SXEOLFDGRV� SRU� HO� GRFWRUDQGR� GLUHFWDPHQWH� UHODFLRQDGRV� VREUH� HO�
WHPD�GH�OD�WHVLV�GRFWRUDO��HV�QHFHVDULR�TXH�LQFOX\D��DO�PHQRV��WUHV�SXEOLFDFLRQHV�
TXH�VH�WHQGUiQ�HQ�FXHQWD�SDUD�DYDODU�OD�WHVLV��

(Q�FXDQWR�D�VX�HVWUXFWXUD��FRQIRUPH�D�OR�GLVSXHVWR�HQ�HO�5HJODPHQWR�GH�
'RFWRUDGR� GH� OD� 8QLYHUVLGDG� GH�0iODJD�� HVWD� WHVLV� GRFWRUDO� FRQVWD� GH� FLQFR�
FDStWXORV��/D�WHVLV�FRQWLHQH��FRPR�FDStWXOR����XQD�LQWURGXFFLyQ�VXILFLHQWHPHQWH�
H[WHQVD�\�TXH�LQFOX\H�SUHOLPLQDUHV�MXQWR�FRQ�GHWDOOHV�TXH�QR�VH�KDQ�SRGLGR�LQFOXLU�
HQ� ODV� SXEOLFDFLRQHV��(Q� HOOD� VH� SUHVHQWDQ� ORV� WUDEDMRV�� VH� MXVWLILFD� OD� XQLGDG�
WHPiWLFD�GH�ORV�PLVPRV��VH H[SRQHQ�OD�PRWLYDFLyQ�\�OD�SUREOHPiWLFD�TXH�MXVWLILFDQ�
OD�HODERUDFLyQ�GH�OD�WHVLV��\�VH�SUHVHQWD�HO�HVWDGR�GH�OD�FXHVWLyQ�TXH�UHIOHMD�HO�
FRQRFLPLHQWR�SXEOLFDGR�FHUFDQR�D� OD�WHPiWLFD�GHO�HVWXGLR��(Q�HO�FDStWXOR����VH�
UHODFLRQD� OD� PHWRGRORJtD� VHJ~Q� ORV� HQIRTXHV� GH� OD� LQYHVWLJDFLyQ� \� OD� XVDGD�
HVSHFtILFDPHQWH�HQ�FDGD�XQD�GH�ODV�WUHV�SXEOLFDFLRQHV�GH�OD�WHVLV�GRFWRUDO��(Q�HO�
FDStWXOR����VH�HVSHFLILFDQ�ORV�REMHWLYRV�GHO�WUDEDMR��(Q�HO�FDStWXOR����VH�H[SRQHQ�
ORV�UHVXOWDGRV�SULQFLSDOHV�GH�FDGD�XQR�GH�ORV�DUWtFXORV�GH�OD�WHVLV�\�OD�GLVFXVLyQ�
GH�HVWRV�UHVXOWDGRV��(Q�HO�FDStWXOR���VH�GHVDUUROODQ�ODV�FRQFOXVLRQHV�ILQDOHV�GHO�
WUDEDMR�GH�LQYHVWLJDFLyQ��ODV�OLPLWDFLRQHV�SODQWHDGDV�HQ�HO�GHVDUUROOR�GHO�HVWXGLR�
\� ODV� IXWXUDV� OtQHDV� GH� LQYHVWLJDFLyQ�� &LHUUDQ� HVWH� GRFXPHQWR� OD� ELEOLRJUDItD�
UHIHUHQFLDGD�\�ORV�DQH[RV��HQ�ORV�TXH�VH�LQFOX\H�XQD�FRSLD�GH�ORV�WUDEDMRV�TXH�
IRUPDQ�SDUWH�LQWHJUDQWH�GH�OD�WHVLV���

&RPR�LQGLFD�HO�5HJODPHQWR�GH�'RFWRUDGR�GH�OD�8QLYHUVLGDG�GH�0iODJD��
ODV� WUHV�SXEOLFDFLRQHV�TXH�DYDODQ� OD� WHVLV�KDQ�VLGR�SUHVHQWDGDV��SXEOLFDGDV�R�
DFHSWDGDV� SDUD� VX� SXEOLFDFLyQ� FRQ� SRVWHULRULGDG� D� OD� IHFKD� GH�PDWUtFXOD� GHO�
GRFWRUDQGR�HQ�HO�3URJUDPD�GH�'RFWRUDGR��TXH�WXYR�OXJDU�HQ�������(Q�UHODFLyQ�
FRQ�OD�DXWRUtD�GH�ODV�SXEOLFDFLRQHV��HVWH�GRFWRUDQGR�FRPSDUWH�FRDXWRUtD�FRQ�VXV�
GLUHFWRUHV�GH�WHVLV��HQ�ODV�GRV�SULPHUDV�SXEOLFDFLRQHV�PLHQWUDV�TXH�HQ�OD�WHUFHUD�
DGHPiV�GH�HOORV�HV�FRDXWRUD�OD�GRFWRUD�0DUtD�0DUWtQH]�5RMDV��TXLHQ�HV�SURIHVRUD�
HQ�HO�PLVPR�GHSDUWDPHQWR�TXH�HO�SURIHVRU�5XELR�5RPHUR���
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0L�SDUWLFLSDFLyQ�HQ�HO�SULPHU�DUWtFXOR�HV�FRPR�VHJXQGR�DXWRU�GHELGR�D�TXH�
JUDQ�SDUWH�GH�OD�PHWRGRORJtD�\�OD�LGHD�HUDQ�GH�XQ�DUWtFXOR�SUHYLR�VREUH�ODV�FDXVDV�
GH� ORV� DFFLGHQWHV� HQ� HO� VHFWRU� LQGXVWULDO�� 1R� REVWDQWH�� PL� DSRUWDFLyQ� IXH�
LPSRUWDQWH��(Q�FXDQWR�D�ORV�DUWtFXORV�VHJXQGR�\�WHUFHUR�KH�VLGR�HO�SULPHU�DXWRU��
UHIOHMDQGR�PL�OLGHUD]JR�HQ�HO�GLVHxR�\�UHDOL]DFLyQ�GH�OD�LQYHVWLJDFLyQ�� �
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/D�VHJXULGDG�HQ�HO�WUDEDMR�HV�HO�FRQMXQWR�GH�WpFQLFDV�\�SURFHGLPLHQWRV�TXH�
WLHQHQ� SRU� REMHWR� HOLPLQDU� R� GLVPLQXLU� HO� ULHVJR� GH� TXH� VH� SURGX]FDQ� ORV�
DFFLGHQWHV� GH� WUDEDMR� �,16+7�� ����D��� /D� VHJXULGDG� HQ� HO� WUDEDMR� HV� XQD�
GLVFLSOLQD� HQFXDGUDGD� HQ� OD� SUHYHQFLyQ� GH� ULHVJRV� ODERUDOHV�� $� QLYHO�
LQWHUQDFLRQDO�� HO� RUJDQLVPR� PiV� GHVWDFDGR� HQ� OD� UHJXODFLyQ� GH� QRUPDV� \�
GLVSRVLFLRQHV� SDUD� YLJLODU� OD� VHJXULGDG� HQ� HO� WUDEDMR� HV� OD� 2UJDQL]DFLyQ�
LQWHUQDFLRQDO� GHO� 7UDEDMR� �HQ� DGHODQWH� 2,7��� 6H� WUDWD� GH� XQD� RUJDQL]DFLyQ�
SHUWHQHFLHQWH� D� ODV� 1DFLRQHV� 8QLGDV�� FRQ� XQD� VLQJXODU� HVWUXFWXUD� WULSDUWLWD�
IRUPDGD� SRU� JRELHUQRV�� HPSUHVDV� \� WUDEDMDGRUHV� TXH� HVWDEOHFH� FRQYHQLRV� \�
QRUPDV�SDUD�DOFDQ]DU�PHMRUDV�FRQVWDQWHV�HQ�ODV�FRQGLFLRQHV�GH�WUDEDMR���

6HJ~Q�ORV�FiOFXORV�UHIOHMDGRV�HQ�XQR�GH�VXV�~OWLPRV�LQIRUPHV��TXH�OOHYD�
SRU�WtWXOR�³Seguridad y Salud en el Centro del Futuro del Trabajo: aprovechar 100 

años de experiencia´�\�HQ�HO�TXH�DQDOL]D�OD�HYROXFLyQ�GH�OD�6HJXULGDG�\�6DOXG�
ODERUDOHV��GHVGH�VX�QDFLPLHQWR�KDFH�FLHQ�DxRV�KDVWD�KR\��DOUHGHGRU�GH�������
SHUVRQDV� PXHUHQ� FDGD� GtD� GHELGR� D� DFFLGHQWHV� R� HQIHUPHGDGHV�
ODERUDOHV��&RQFUHWDPHQWH�� OD� 2UJDQL]DFLyQ� FDOFXOD� TXH� PXHUHQ� GLDULDPHQWH�
������ SHUVRQDV� HQ� HO� PXQGR� GHELGR� D� DFFLGHQWHV� GH� WUDEDMR�� $GHPiV��
DQXDOPHQWH�RFXUUHQ�XQRV�����PLOORQHV�GH�OHVLRQHV�UHODFLRQDGDV�FRQ�HO�WUDEDMR�
QR�PRUWDOHV��TXH�UHVXOWDQ�HQ�PiV�GH���GtDV�GH�DEVHQWLVPR�ODERUDO��/D�2,7�KD�
UHFRQRFLGR� VLHPSUH� TXH� KD\� TXH� GRWDU� GH� XQ� WUDWDPLHQWR� GLIHUHQFLDGR� HQ� HO�
DVXQWR�GH�OD�VHJXULGDG�\�VDOXG�DO�VHFWRU�GH�OD�FRQVWUXFFLyQ��2,7���������

5HVSHWDQGR�OD�LPSRUWDQFLD�TXH�WLHQHQ�RWURV�RUJDQLVPRV�VXSUDQDFLRQDOHV�
FRPR� OD� 2UJDQL]DFLyQ� 0XQGLDO� GH� OD� 6DOXG� \� GDQGR� HO� YDORU� KLVWyULFR� D� OD�
LQFRUSRUDFLyQ�GH�(VSDxD�D�OD�8QLyQ�(XURSHD�\�ODV�LPSRUWDQWHV�DSRUWDFLRQHV�TXH�
HVWH�KHFKR�KD�WHQLGR�HQ�PDWHULD�GH�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR�\�SUHYHQFLyQ�
GH� ULHVJRV� ODERUDOHV� �0RUD�� ������5XELR�5RPHUR�	�5XELR�*iPH]�� ����E�� HQ�
(VSDxD� HVWRV� TXHKDFHUHV� OH� KD� FRUUHVSRQGLGR� KLVWyULFDPHQWH� DO� ,QVWLWXWR�
1DFLRQDO� GH� 6HJXULGDG� H� +LJLHQH� HQ� HO� 7UDEDMR� �HQ� DGHODQWH� ,16+7��� (VWH�
LQVWLWXWR� UHFLHQWHPHQWH� FDPELy� GH� GHQRPLQDFLyQ� D� ,QVWLWXWR� 1DFLRQDO� GH�
6HJXULGDG�� 6DOXG� \� %LHQHVWDU� HQ� HO� 7UDEDMR� �HQ� DGHODQWH� ,166%7�� \� PiV�
UHFLHQWHPHQWH� D� ,QVWLWXWR� 1DFLRQDO� GH� 6HJXULGDG� \� 6DOXG� HQ� HO� 7UDEDMR� �HQ�
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DGHODQWH�,1667���$FWXDOPHQWH�HV�XQ�2UJDQLVPR�$XWyQRPR�DGVFULWR�DO�0LQLVWHULR�
GH�7UDEDMR�\�(FRQRPtD�6RFLDO�TXH�WLHQH�FRPR�PLVLyQ�HO�DQiOLVLV�\�HVWXGLR�GH�ODV�
FRQGLFLRQHV�GH�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR��(VWH�,QVWLWXWR�PDQLILHVWD�HQ�VXV�
WH[WRV�GH�VHJXULGDG�HQ�HO�WUDEDMR�TXH�³el primer paso para evitar los accidentes 

es conocer lo que son, en qué consisten´��,16+7������D���

8QD�DFHSFLyQ�SRSXODU�GH�DFFLGHQWH�GH�WUDEDMR�HV�TXH�VH�WUDWD�GH�VXFHVRV�
TXH�SURGXFHQ�OHVLRQHV�\�RFXUUHQ�GXUDQWH�OD�MRUQDGD�ODERUDO��6L�ELHQ��OD�QRFLyQ�GH�
DFFLGHQWH�GH�WUDEDMR�VH�LQWURGXMR�HQ�HO�RUGHQDPLHQWR�HVSDxRO�D�WUDYpV�GH�OD�/H\�
GH�$FFLGHQWHV�GH�7UDEDMR�GH����GH�HQHUR�GH������\�HVWH� FRQFHSWR�TXHGDED�
GHILQLGR�HQ�VX�SULPHU�DUWtFXOR�FRPR�³toda lesión corporal que el operario sufra 

con ocasión o por consecuencia del trabajo que ejecute por cuenta ajena´�� OD�
GHILQLFLyQ�OHJDO�DFWXDO�OD�HQFRQWUDPRV�HQ�HO�DUWtFXOR�����GH�OD�/H\�*HQHUDO�GH�OD�
6HJXULGDG�6RFLDO��(VWD�OH\�GHWDOOD�TXH��³se entiende por accidente de trabajo toda 

lesión corporal que el trabajador sufra con ocasión o por consecuencia del 

trabajo que ejecute por cuenta ajena´��$�FRQWLQXDFLyQ��DxDGH�RWUDV�VLWXDFLRQHV�
HVSHFLDOHV�TXH�HVWiQ�LQFOXLGDV�HQ�HO�FRQFHSWR�OHJDO�GH�DFFLGHQWH�GH�WUDEDMR�FRPR�
DFFLGHQWH� LQ� LWLQHUH�� DFFLGHQWH� HQ�PLVLyQ�� DFFLGHQWH� HQ� DFWRV� GH� VDOYDPHQWR��
DFFLGHQWH�HQ�ODERUHV�VLQGLFDOHV��HWF���%2(���������

(V�HO�SURSLR�,16+7��DFWXDOPHQWH�,1667��HO�TXH�DGYLHUWH�TXH�OD�GHILQLFLyQ�
DQWHULRU�GH�DFFLGHQWH�GH�WUDEDMR�HV�~WLO�FXDQGR�HO�REMHWLYR�HV�UHSDUDU�ORV�GDxRV�
SHUVRQDOHV�FDXVDGRV�SRU�HO�DFFLGHQWH��SHUR�QR�HV�DSURSLDGD�FXDQGR�HO�REMHWLYR�
HV� SUHYHQLUOR� �,16+7�� ����D��� SURSRQLHQGR� XQD� GHILQLFLyQ� GH� DFFLGHQWH� GH�
WUDEDMR�SDUD�HVWH�REMHWLYR��³accidente de trabajo es un suceso anormal, que se 

presenta de forma brusca e inesperada, normalmente es evitable, interrumpe la 

continuidad del trabajo y puede causar lesiones a las personas´��

(Q� EDVH� D� HVWD� SURSXHVWD�� KD\� FRQFHSWRV� VREUH� ORV� TXH� VH� SXHGHQ�
DJUXSDU�OD�GHILQLFLyQ�GH�DFFLGHQWH�ODERUDO�HQ�HO�iPELWR�GH�OD�VHJXULGDG�\�VDOXG�
ODERUDO� �$UpYDOR�6DUUDWH��������)HUQiQGH]�HW�DO��������� ,16+7������D��5XELR�
5RPHUR�����������

x� VXFHVR�LQHVSHUDGR�\�EUXVFR�TXH�HV�DMHQR�DO�QRUPDO�GLVFXUULU�GH�OD�
DFWLYLGDG�ODERUDO���
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x� KHFKR�TXH��DO�RFXUULU��LQWHUUXPSH�OD�DFWLYLGDG�ODERUDO�TXH�UHDOL]DED�
HO�WUDEDMDGRU�R�ORV�WUDEDMDGRUHV���

x� HYHQWR�QRUPDOPHQWH�HYLWDEOH��

(VWiQ� LQFOXLGRV� SRU� WDQWR� FRPR� DFFLGHQWH� ODERUDO� WRGRV� ORV�
DFRQWHFLPLHQWRV�RFXUULGRV�HQ�HO�WUDEDMR�\�DMHQRV�D�OR�HVSHUDGR��TXH�WLHQHQ�SRU�
UHVXOWDGR� XQ� GDxR� ItVLFR� D� ODV� SHUVRQDV�� /DV� DYHUtDV� VH� FDUDFWHUL]DQ� SRUTXH�
VLHQGR� VXFHVRV� QR� SUHYLVWRV� \� DOWHUDQGR� HO� SURFHVR� SURGXFWLYR�� QR� WLHQHQ�
FDSDFLGDG�OHVLYD�VREUH�ORV�WUDEDMDGRUHV��(O�REMHWLYR�SULQFLSDO�GHO�PDQWHQLPLHQWR�
SUHYHQWLYR�HV�LPSHGLU�DYHUtDV��D�GLIHUHQFLD�GH�OD�VHJXULGDG�HQ�HO�WUDEDMR�TXH�WLHQH�
SRU�REMHWLYR�SULQFLSDO�HYLWDU�DFFLGHQWHV��DXQTXH�DPEDV�GLVFLSOLQDV�WHQJDQ�SXQWRV�
GH�FRLQFLGHQFLD�\�GH�PXWXD�LQWHUUHODFLyQ��,16+7������D����

6H�KDFH�QHFHVDULR�GHVWDFDU�GH�OD�GHILQLFLyQ�SUHYHQWLYD�GH�DFFLGHQWH�GH�
WUDEDMR� VX� FDUiFWHU� GH� HYLWDEOH�� $SDUHQWHPHQWH� SXHGH� SDUHFHU� REYLR�� SHUR�
FXOWXUDOPHQWH�HV�XQ�SHVR�TXH�VREUHFDUJD�D�OD�SUHYHQFLyQ�GH�ULHVJRV�GHELGR�HQ�
RFDVLRQHV�D� ODV�FUHHQFLDV�HQ�HO� LQIRUWXQLR��HQ� OD�PDOD�VXHUWH�R�� LQFOXVR��HQ� OD�
SUHGLVSRVLFLyQ�GH�DOJXQDV�SHUVRQDV��

3DUD� GLIHUHQFLDU� ORV� DFFLGHQWHV�GH� WUDEDMR�GH� ODV� RWUDV� DJUHVLRQHV�D� OD�
VDOXG�\�ELHQHVWDU�GH�ODV�SHUVRQDV�WUDEDMDGRUDV�FRPR�FRQVHFXHQFLD�GH�VX�WUDEDMR��
KD\�TXH�ILMDUVH�HQ�OD�³DJUHVLYLGDG´�GHO�DJHQWH�PDWHULDO�\�HQ�OD�LQPHGLDWH]�FRQ�TXH�
VH�PDWHULDOL]D�HO�GDxR��$Vt��VH�WLHQHQ�DJUHVLRQHV�TXH��FRPR�VH�KD�GLFKR��FDXVDQ�
PDOHVWDU�� LQVDWLVIDFFLyQ�X�RWURV�GDxRV�LQHVSHFtILFRV�\�TXH��DXQ�SURORQJiQGRVH�
HQ�HO�WLHPSR��QR�JHQHUDQ�OHVLRQHV�ItVLFDV�R�SVtTXLFDV�R��VL�ODV�JHQHUDQ��OD�UHODFLyQ�
FDXVD�HIHFWR�QR�HV�IiFLOPHQWH�GHPRVWUDEOH��2WUDV�IRUPDV�GH�DJUHVLyQ��FXDQGR�
VH� UHSLWHQ� D� OR� ODUJR� GH� XQ� GHWHUPLQDGR� SHULRGR�� DFDEDQ� SURGXFLHQGR�
HQIHUPHGDGHV� SHUIHFWDPHQWH� GLDJQRVWLFDEOHV�� SRU� HMHPSOR�� ODV� HQIHUPHGDGHV�
SURIHVLRQDOHV��,16+7������D����

'HVGH� HVWD� ySWLFD� OD� FDOLILFDFLyQ� GH� OD� JUDYHGDG� GH� ORV� DFFLGHQWHV� HV�
OOHYDGD� D� FDER� SRU� OD� PXWXD� GH� DFFLGHQWHV� GH� OD� HPSUHVD� HPSOHDGRUD� GHO�
WUDEDMDGRU� DFFLGHQWDGR� SXGLpQGRVH� HVWRV� FDWDORJDUVH� HQ� OHYHV�� JUDYHV�� PX\�
JUDYHV�\�PRUWDOHV��3RU�OR�JHQHUDO��HVWi�FODVLILFDFLyQ�VH�VXERUGLQD�D�OD�JUDYHGDG�
GH� OD� EDMD� PpGLFD� TXH� KD� SRGLGR� JHQHUDU� HO� DFFLGHQWH� R� VL� KD\� OHVLRQHV�
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LQFDSDFLWDQWHV� SDUD� OD� SHUVRQD�DFFLGHQWDGD� �$UpYDOR�� ������ )HUQiQGH]�HW� DO���
������,16+7������D��,1667����������

6HJ~Q� OR� DQWHULRU�� XQ� DFFLGHQWH� FX\DV� FRQVHFXHQFLDV� PiV� HVSHUDEOHV�
IXHVHQ�GH�FLHUWD�JUDYHGDG��FRPR�XQD�FDtGD�GHVGH�GHWHUPLQDGD�DOWXUD��SXHGHQ�
VHU�ILQDOPHQWH�FDOLILFDGRV�GH�PDQHUD�RILFLDO�FRPR�OHYH�VL�ORV�GDxRV�UHFLELGRV�SRU�
OD� SHUVRQD� DFFLGHQWDGD� QR� UHVXOWDQ� FRQ� VHFXHODV� UHOHYDQWHV� �$UpYDOR�� ������
,16+7��������,1667���������

'HVGH�HO�HQIRTXH�SUHYHQWLYR��XQ�DFFLGHQWH�GH�WUDEDMR�QR�QHFHVDULDPHQWH�
GHEH�HVWDU�DVRFLDGR�FRQ�XQD�OHVLyQ�FRUSRUDO��$�PHQXGR�VH�SURGXFHQ�LQFLGHQWHV�
R��DFFLGHQWHV�EODQFRV��TXH��VLQ�FDXVDU� OHVLRQHV��SURYRFDQ�GDxRV�PDWHULDOHV� R�
SHUWXUEDQ�HO�QRUPDO�GHVDUUROOR�GHO�WUDEDMR��LQFOXVR�GHWHQLpQGROR��,16+7������D���
8Q�HVWXGLR�KLVWyULFR��FRPR�HO�UHDOL]DGR�SRU�%LUG�HQ�((��88��HQ�������HVWDEOHFtD�
HVWDGtVWLFDPHQWH� TXH� XQD� HPSUHVD� GRQGH� KD\� GHPDVLDGDV� LQFLGHQFLDV�
SUHVHQWDUi�DFFLGHQWHV�JUDYHV��/D�UHODFLyQ�GH�SURSRUFLRQDOLGDG�HQWUH�DFFLGHQWHV�
HVWDEOHFLGD� HQ� OD� ³SLUiPLGH� GH� %LUG´�� TXH� GHEH� WRPDUVH� FRPR� RULHQWDWLYD� \�
JHQpULFD�� HV� OD� VLJXLHQWH�� SRU� FDGD� DFFLGHQWH�PRUWDO� R� JUDYH� WLHQHQ� OXJDU� ���
DFFLGHQWHV�FRQ� OHVLRQHV� OHYHV� �VLQ�EDMD� ODERUDO��� ���TXH�VROR� FDXVDURQ�GDxRV�
PDWHULDOHV� D� OD� SURSLHGDG� \� ���� LQFLGHQWHV� VLQ� GDxRV�PDWHULDOHV� QL� SpUGLGDV�
YLVLEOHV�� %LUG� EDVy� VX� HVWXGLR� HQ� HO� DQiOLVLV� GH� ���������� QRWLILFDFLRQHV� GH�
DFFLGHQWHV�GH�HQWUH�����RUJDQL]DFLRQHV�HQ�((��88���5RGUtJXH]�GH�3UDGD����������
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3DUD�HYLWDU�ORV�DFFLGHQWHV�\�ORV�GDxRV�SDUD�OD�VDOXG�TXH�VH�SURGX]FDQ�HQ�
UHODFLyQ�FRQ�R�HQ�HO�WUDQVFXUVR�GH�OD�DFWLYLGDG�ODERUDO��ORV�JRELHUQRV��HQ�FRQVXOWD�
FRQ�ODV�RUJDQL]DFLRQHV�GH�HPSOHDGRUHV�\�GH�WUDEDMDGRUHV�PiV�UHSUHVHQWDWLYDV�
GHEHUtDQ�IRUPXODU��SRQHU�HQ�SUiFWLFD�\�UHH[DPLQDU�SHULyGLFDPHQWH�XQD�SROtWLFD�
QDFLRQDO�FRKHUHQWH�HQ�PDWHULD�GH�VHJXULGDG�\�VDOXG�GH� ORV� WUDEDMDGRUHV�\�GHO�
PHGLR�DPELHQWH�GH� WUDEDMR��$� ILQ�GH�GDU�HIHFWR�D�HVWD�SROtWLFD�� OD�DXWRULGDG�R�
DXWRULGDGHV�FRPSHWHQWHV�GHEHUiQ�DVHJXUDU�HO�HVWDEOHFLPLHQWR�\�OD�DSOLFDFLyQ�GH�
SURFHGLPLHQWRV�SDUD�OD�GHFODUDFLyQ�GH�ORV�DFFLGHQWHV�GH�WUDEDMR�SRU�SDUWH�GH�ORV�
HPSOHDGRUHV�\��FXDQGR�VHD�SHUWLQHQWH��GH�ODV�LQVWLWXFLRQHV�DVHJXUDGRUDV�X�RWURV�
RUJDQLVPRV�R�SHUVRQDV�GLUHFWDPHQWH� LQWHUHVDGDV��DVt�FRPR� OD�HODERUDFLyQ�GH�
HVWDGtVWLFDV�DQXDOHV�VREUH�DFFLGHQWHV�GHO�WUDEDMR�\�HQIHUPHGDGHV�SURIHVLRQDOHV�
�2,7��������2,7��������2,7���������

/D�2,7�HQ�VX�GRFXPHQWR�GH������VREUH�)XHQWHV�GH�GDWRV�SDUD�RSWLPL]DU�
OD� UHFRSLODFLyQ� \� OD� XWLOL]DFLyQ� GH� GDWRV� VREUH� 667� PDQLILHVWD� TXH� los 

empleadores tienen el deber de declarar los accidentes de trabajo y las 

enfermedades profesionales al órgano competente, ya sea directamente u 

organizando un sistema de declaración fiable. Las entidades, públicas o 

privadas, de seguros de accidentes de trabajo y enfermedades profesionales y 

de indemnización, son las responsables de recabar y recopilar la información 

sobre cada caso notificado que se presente para solicitar una indemnización, 

readaptación, pensiones u otras prestaciones��(Q�OD�PHGLGD�GH�OR�SRVLEOH��FRQ�
REMHWR�GH�DUPRQL]DU�ODV�HVWDGtVWLFDV�D�SDUWLU�GH�ORV�GDWRV�UHFRSLODGRV�GH�GLVWLQWDV�
IXHQWHV�� GHEHUtDQ� XWLOL]DUVH� ORV� PLVPRV� LQGLFDGRUHV� TXH� ORV� XWLOL]DGRV� HQ� HO�
VLVWHPD�QDFLRQDO�GH�QRWLILFDFLyQ�GH�ORV�DFFLGHQWHV�GHO�WUDEDMR�\�ODV�HQIHUPHGDGHV�
SURIHVLRQDOHV��2,7������D���

/D�LQYHVWLJDFLyQ�VREUH�ORV�UHJLVWURV�GH�DFFLGHQWHV�VH�YH�GLILFXOWDGD�GHELGR�
D� OD�DXVHQFLD�GH�XQ�VLVWHPD�GH�FRGLILFDFLyQ�XQLYHUVDO�SDUD� ODV�FDXVDV�GH� ORV�
DFFLGHQWHV�� 8Q� DGHFXDGR� VLVWHPD� GH� FRGLILFDFLyQ� SURSRUFLRQD� XQD� OLVWD� GH�
SRVLEOHV�FDXVDV�FRQ�XQD�MHUDUTXtD�EDVDGD�HQ�XQ�PRGHOR�GH�FDXVDOLGDG��SRU�OR�
TXH�ORV�DFFLGHQWHV� LQYHVWLJDGRV�FRQ�HO�PLVPR�VLVWHPD�GH�FRGLILFDFLyQ�SXHGHQ�
DQDOL]DUVH� FRQ� PpWRGRV� HVWDGtVWLFRV� �)H\HU� 	� :LOOLDPVRQ� ������ -DFLQWR� 	�
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$VSLQZDOO��������6DOJXHUR�&DSDUUyV�HW�DO���������1R�REVWDQWH��VH�HVWiQ�UHDOL]DGR�
LQWHQWRV� SDUD� GHVDUUROODU� XQD� WD[RQRPtD� FRP~Q� SDUD� ODV� FDXVDV� GH� ORV�
DFFLGHQWHV�� $O� PHQRV� HQ� (XURSD�� VH� WUDEDMD� GHVGH� ����� HQ� SUR\HFWRV� SDUD�
FRQVHJXLU� OD� DUPRQL]DFLyQ� GH� ODV� HVWDGtVWLFDV� GH� DFFLGHQWHV� GH� WUDEDMR� \� GHO�
UHJLVWUR�GH�FDXVDV�\�FLUFXQVWDQFLDV�GH�HVWRV��(Q� OD�IDVH�,,,�DUPRQL]DGD�GH� ODV�
HVWDGtVWLFDV� HXURSHDV� VREUH� DFFLGHQWHV� GH� WUDEDMR� �(XURSHDQ� &RPPLVVLRQ��
������ (XURVWDW�� ������ VH� RIUHFH� XQD� FODVLILFDFLyQ� XQLIRUPH� \� VHQFLOOD� GH� ODV�
FLUFXQVWDQFLDV� GH� ORV� DFFLGHQWHV� GH� WUDEDMR� TXH� SHUPLWH� OD� FRPSDUDFLyQ� \�
FRGLILFDFLyQ� DGHFXDGD�� (O� REMHWLYR� HV� UHXQLU� GDWRV� VHPHMDQWHV� GH� WRGRV� ORV�
SDtVHV�GH�OD�8QLyQ�(XURSHD�VREUH�DFFLGHQWHV�ODERUDOHV�HODERUDQGR�XQD�EDVH�GH�
GDWRV�� /D� H[SORWDFLyQ� GH� HVWD� EDVH� GH� GDWRV� SURSRUFLRQD� LQIRUPDFLyQ� VREUH�
JUXSRV�\�VHFWRUHV�GH�ULHVJR�HOHYDGR��)UDLOH��������3LHWLOl�HW�DO���������6DOJXHUR�
&DSDUUyV� HW� DO�� ������� (Q� IDVHV�PiV� DYDQ]DGD�� ORV� GDWRV� SHUPLWLUiQ� REWHQHU�
LQIRUPDFLyQ�VREUH�ODV�FDXVDV�\�ORV�FRVWHV�VRFLDOHV�DVRFLDGRV�D�ORV�DFFLGHQWHV�
ODERUDOHV��(VWD�PHWRGRORJtD�HVWi�HQ�FRQVRQDQFLD�FRQ�ODV�UHFRPHQGDFLRQHV�GH�
OD�2,7��2,7������D��2,7������E���

(Q�(VSDxD��HO�SDUWH�GH�DFFLGHQWH�GH�WUDEDMR�VH�FRQIRUPD�D�WUDYpV�GH�OR�
LQGLFDGR�HQ�OD�Orden Ministerial TAS/2926/2002, de 19 de noviembre, por la que 

se establecen nuevos modelos para la notificación de los accidentes de trabajo 

y se posibilita su transmisión por procedimiento electrónico��6LHQGR�REOLJDWRULD�
VX� SUHVHQWDFLyQ� SRU� YtD� HOHFWUyQLFD� PHGLDQWH� HO� 6LVWHPD� GH� 'HFODUDFLyQ�
(OHFWUyQLFD�GH�$FFLGHQWHV�GH�7UDEDMR��'HOW#��%2(�GH��������������(O�VHQWLGR�
GH�HVWD� QRUPD�QDFLRQDO� HV� DGRSWDU� OD� FRGLILFDFLyQ�GH� OD�(6$:��GH� ORV� GDWRV�
UHODFLRQDGRV�FRQ�DFFLGHQWHV�HQ�ORV�HVWDGRV�PLHPEURV�GH�OD�8QLyQ�(XURSHD��%2(�
GH��������������

/DV�QRWLILFDFLRQHV�GH� ORV� DFFLGHQWHV�GHEHQ�TXHGDU� UHJLVWUDGDV�SDUD� VX�
WUDWDPLHQWR� XOWHULRU�� 'HQWUR� GH� FDGD� HPSUHVD� GHEHUtD� H[LVWLU� XQ� VLVWHPD�
QRUPDOL]DGR� R� SURFHGLPLHQWR� GRFXPHQWDGR� SDUD� OD� QRWLILFDFLyQ� \� UHJLVWUR� GH�
DFFLGHQWHV�FRQIRUPH�DO�DUWtFXOR����GH� OD�/H\����������GH���GH�QRYLHPEUH��GH�
SUHYHQFLyQ� GH� 5LHVJRV� /DERUDOHV� �)HUQiQGH]� HW� DO��� ������� (VWH� VLVWHPD� R�
SURFHGLPLHQWR� OOHYD� DSDUHMDGD� OD� LPSODQWDFLyQ� GH� XQ� VRSRUWH� DGPLQLVWUDWLYR�
DGHFXDGR��/D�QRWLILFDFLyQ�GHEH�SDUWLU�GHO�PDQGR�GLUHFWR�LQPHGLDWR�VXSHULRU�D�OD�
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SHUVRQD�DFFLGHQWDGD��(O�UHJLVWUR�SXHGH�FRPSOHWDUVH�\�PHMRUDUVH�D�SDUWLU�GH�ODV�
QRWLILFDFLRQHV� IDFLOLWDGDV� SRU� HO� HTXLSR� VDQLWDULR�� SRU� HO� GHSDUWDPHQWR� GH�
SHUVRQDO�� SRU� HO� GHSDUWDPHQWR� GH�PDQWHQLPLHQWR�� SRU� HO� SHUVRQDO� SUHVHQWH� R�
FHUFDQR�DO�DFFLGHQWH��\�SRU�HO�VHUYLFLR�GH�SUHYHQFLyQ��)UDLOH��������2,7��������
2,7������D���,QFOXVR�SXHGH�WHQHU�DSRUWDFLRQHV�GHO�GHSDUWDPHQWR�HQFDUJDGR�GH�
OD� UHODFLyQ�FRQ� ODV�HQWLGDGHV�JHVWRUDV�GH� ODV�FRQWLQJHQFLDV� SURIHVLRQDOHV�TXH�
VRQ�ODV�HQFDUJDGDV�GH�OD�FDOLILFDFLyQ�GH�OD�JUDYHGDG�GH�ORV�DFFLGHQWHV���

(Q� HO� SDUWH� GH� DFFLGHQWH� GH� WUDEDMR�� FRQIRUPH� D� OD� FLWDGD� 2UGHQ�
7$6������������VH�KDQ�GH�KDFHU�FRQVWDU��EiVLFDPHQWH��ORV�GDWRV�GH�OD�SHUVRQD�
WUDEDMDGRUD� DFFLGHQWDGD�� ORV� GH� OD� HPSUHVD�� ODV� FLUFXQVWDQFLDV� GHO� DFFLGHQWH��
DOJXQRV�GDWRV�FRPSOHPHQWDULRV�UHIHULGRV�DO�DFFLGHQWH�HQ�Vt�\�DOJXQRV�GDWRV�SDUD�
FDOFXODU� LQGHPQL]DFLRQHV��(O�HPSUHVDULR�� WDPELpQ�FRQIRUPH�D� OD�FLWDGD�2UGHQ�
7$6������������ DGHPiV� GH� FRPXQLFDU� ORV� SDUWHV� GH� DFFLGHQWH�
FRUUHVSRQGLHQWHV�� WLHQH� HO� GHEHU� GH� FRPXQLFDU� D� OD� DXWRULGDG� ODERUDO� ORV�
DFFLGHQWHV�FDOLILFDGRV�FRPR�JUDYHV��PX\�JUDYHV��FRQ�IDOOHFLPLHQWR�R�P~OWLSOHV�
�DFFLGHQWHV�TXH��DXQTXH�FDOLILFDGRV�FRPR�OHYHV��DIHFWDQ�D�XQ�Q~PHUR�VXSHULRU�
GH�FXDWUR�SHUVRQDV�WUDEDMDGRUDV��HQ�HO�SOD]R�Pi[LPR�GH����KRUDV��$VLPLVPR��HO�
HPSUHVDULR�GHEH�FRQIHFFLRQDU�\�FRPXQLFDU�D� OD�DXWRULGDG� ODERUDO�XQD�UHODFLyQ�
PHQVXDO� GH� DFFLGHQWHV� GH� WUDEDMR� VLQ� EDMD� PpGLFD� TXH� LQFOXLUi� XQD� UHODFLyQ�
QRPLQDO�GH�ODV�SHUVRQDV�WUDEDMDGRUDV�DFFLGHQWDGDV��OD�IHFKD�\�OD�IRUPD�HQ�TXH�
VH�SURGXMR�HO�DFFLGHQWH��%2(�GH��������������

(VWDV�QRWLILFDFLRQHV�VH�SXHGHQ�FRQVLGHUDU�FRPR�HO�SXQWR�GH�SDUWLGD�SDUD�
HO�DQiOLVLV�GH�ORV�DFFLGHQWHV��6L�ORV�DFFLGHQWHV�DFDHFLGRV�QR�VRQ�QRWLILFDGRV��VX�
SRWHQFLDO� SUHYHQWLYR� VH� SLHUGH� \� QR� SXHGHQ� DSRUWDU� YDORU� D� OD� SUHYHQFLyQ�
�)HUQiQGH]�HW�DO���������-DFLQWR�	�$VSLQZDOO���������(Q�HVWD�WHVLV�VH�XVDUi�HVWD�
LQIRUPDFLyQ�GH�ORV�SDUWHV�GH�DFFLGHQWHV��FRGLILFDGD�FRQIRUPH�D�(6$:�,,,��/RV�
LQIRUPHV�GH�DFFLGHQWHV�SUHVHQWDGRV�D�OD�DXWRULGDG�ODERUDO�VRQ�IXHQWHV�GH�GDWRV�
SDUD�VX�XWLOL]DFLyQ�HQ�PDWHULD�GH�667� �3LHWLOl�HW�DO���������5LYDV�HW�DO���������
6DOJXHUR�&DSDUUyV�HW�DO���������

/D�/,626�� GHWHUPLQD� XQD� VHULH� GH� LQIUDFFLRQHV� \� VDQFLRQHV� SRU� OD� QR�
FRPXQLFDFLyQ�GHO�DFFLGHQWH�GH�WUDEDMR��%2(�GH��������������
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&RPR� LQIUDFFLyQ� JUDYH�� «(...) no dar cuenta en tiempo y forma a la 

autoridad laboral, conforme a las disposiciones vigentes, de 

los accidentes de trabajo ocurridos y de las enfermedades profesionales 

declaradas cuando tengan la calificación de graves, muy graves o mortales, o no 

llevar a cabo una investigación en caso de producirse daños a la salud de 

los trabajadores o de tener indicios de que las medidas preventivas son 

insuficientes». �

&RPR� LQIUDFFLyQ� OHYH�� «(...) no dar cuenta, en tiempo y forma, a la 

autoridad laboral competente, conforme a las disposiciones vigentes, de 

los accidentes de trabajo ocurridos y de las enfermedades profesionales 

declaradas cuando tengan la calificación de leves».

$GHPiV�GH�OD� LQIRUPDFLyQ�GH�ORV�SDUWHV�GH�DFFLGHQWHV�� ORV�HPSUHVDULRV�
HVWiQ�REOLJDGRV�D� LQYHVWLJDU� ODV�FDXVDV��(Q�RFDVLRQHV��QR�VROR�HO�HPSUHVDULR��
VLQR� TXH� WDPELpQ� ORV� WpFQLFRV� GH� OD� $GPLQLVWUDFLyQ� /DERUDO� UHDOL]DQ� XQD�
LQYHVWLJDFLyQ��QRUPDOPHQWH�VL�HO�DFFLGHQWH�KD�VLGR�FDOLILFDGR�FRPR�JUDYH��PX\�
JUDYH�R�PRUWDO��/D�LQYHVWLJDFLyQ�GH�DFFLGHQWHV�HV�OD�KHUUDPLHQWD�XWLOL]DGD�SDUD�
LGHQWLILFDU�ODV�FDXVDV�IXQGDPHQWDOHV�GH�ORV�DFFLGHQWHV��(O�PRGHOR�GH�FDXVDOLGDG�
MXQWR� DO�PpWRGR� GH� LQYHVWLJDFLyQ� GHEH� IRUPDU� XQ� FRQMXQWR� DSURSLDGR� SDUD� HO�
DQiOLVLV�FRQ�HO�ILQ�GH�PRVWUDU�ORV�SULQFLSDOHV�FDXVDV�\�UHODFLRQHV�TXH�FRQGXFHQ�
D�XQ�DFFLGHQWH�HVSHFtILFR��$UpYDOR��������&DUULOOR�&DVWULOOR�HW�DO���������,16+7��
����E��6DOJXHUR�&DSDUURV�HW�DO����������(Q�HVWD�WHVLV�QR�VROR�VH�KDQ�XVDGR�ORV�
GDWRV� GH� ORV� SDUWHV� FRPXQLFDGRV� GH� DFFLGHQWHV� VLQR� WDPELpQ� ODV� FDXVDV�
FRGLILFDGDV� HQ� ODV� LQYHVWLJDFLRQHV� UHDOL]DGDV� SRU� ORV� WpFQLFRV� GH� OD�
$GPLQLVWUDFLyQ�/DERUDO��

� �



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ��� �
�

����/$�7(25Ë$�'(�/$�&$86$/,'$'�

6RQ�PXFKRV�ORV�LQYHVWLJDGRUHV�TXH�HQ�ODV�~OWLPDV�GpFDGDV�KDQ�LQWHQWDGR�
LQFRUSRUDU� FRQRFLPLHQWR� FLHQWtILFR� VREUH� ORV� DFFLGHQWHV� \� HQIHUPHGDGHV�
SURIHVLRQDOHV� SURSRQLHQGR� WHRUtDV� \� PRGHORV� GH� FDXVDOLGDG� GH� DFFLGHQWHV� \�
DQDOL]DQGR� ORV� HOHPHQWRV� TXH� FRQWULEX\HQ� D� ORV� DFFLGHQWHV� \� HQIHUPHGDGHV�
SURIHVLRQDOHV��2+6���������(VWRV�PRGHORV�KDQ�LGR�DYDQ]DQGR�\�HYROXFLRQDQGR�
FRQ�HO�SDVR�GHO�WLHPSR��<DQJ�	�+DXJHQ���������(QWUH�ORV�SULQFLSDOHV�PRGHORV�GH�
FDXVDOLGDG� GH� DFFLGHQWHV� H[LVWHQWHV� VH� SXHGHQ� GHWDOODU� DOJXQDV� GLIHUHQFLDV�
IXQGDPHQWDOHV�� SHUR� WRGRV� ORV� PRGHORV� RIUHFHQ� XQD� FRQFHSWXDOL]DFLyQ� GHO�
DFFLGHQWH�TXH�PXHVWUD�XQD�FOiVLFD�UHODFLyQ�HQWUH�FDXVDV�\�HIHFWRV��DVXPLHQGR�
TXH� KD\� SDWURQHV� FRPXQHV� \� TXH� QR� VH� WUDWD� GH� VLPSOHV� VXFHVRV� DOHDWRULRV�
�$UpYDOR��������5DRXI���������

/RV� PRGHORV� SULPDULRV� VRQ� FRQRFLGRV� FRPR� PRGHORV� FDXVDOHV�
VHFXHQFLDOHV�R�PRGHORV�OLQHDOHV�VLPSOHV��(Q�HVWRV�PRGHORV��ORV�DFFLGHQWHV�VRQ�
HQWHQGLGRV� FRPR�XQ�HQFDGHQDPLHQWR� GH� FDXVDV� \� HIHFWRV� TXH�DFRQWHFHQ�GH�
PDQHUD�VHFXHQFLDO�VLJXLHQGR�XQ�RUGHQ�GHWHUPLQDGR��(V�GHVWDFDGR�HO�PRGHOR�GH�
+HLQULFK�FRQRFLGR�FRPR� OD�³WHRUtD�GHO�GRPLQy´��+HLQULFK�HW�DO����������(Q�HVWH�
PRGHOR��XQ�DFFLGHQWH�HV�HO�FXOPHQ�GH�XQD�VHULH�GH�HYHQWRV�\�FLUFXQVWDQFLDV��GH�
PDQHUD�TXH�OD�FDtGD�GH�FDGD�XQD�GH�ODV�ILFKDV�GH�GRPLQy�SURYRFD�OD�DFWLYDFLyQ�
\�FDtGD�GH�OD�VLJXLHQWH�\�DVt�KDVWD�OD�JHQHUDFLyQ�GH�GDxRV��/D�PD\RU�FRQWULEXFLyQ�
GH�HVWH�PRGHOR�HV�LGHQWLILFDU�TXH�XQ�DFFLGHQWH�SXHGH�HYLWDUVH�HOLPLQDQGR�DOJXQR�
GH� ORV� IDFWRUHV� FODYH� HQ� OD� VHFXHQFLD� TXH� OR� SURGXMR�� (Q� VX� WHRUtD�� +HLQULFK�
GHOLPLWD�FDGD�XQD�GH�ODV�ILFKDV�GH�GRPLQy�GH�IRUPD�TXH�SDUD�HYLWDU�OD�UHSHWLFLyQ�
GHO�DFFLGHQWH�KD\�TXH��R�ELHQ�HOLPLQDU�ORV�IDFWRUHV�FDXVDOHV�R�LQWHUSRQHU�EDUUHUDV�
TXH�LPSLGDQ�VX�HIHFWR�HQ�OD�FDGHQD�GH�VXFHVRV��+HLQULFK��������5DRXI���������

(VWRV� PRGHORV� SULPDULRV� VH� KDQ� YLVWR� VXSHUDGRV� SRU� PRGHORV� PiV�
DGHFXDGRV� SDUD� LQWHUSUHWDU� VXFHVRV�PXOWLFDXVDOHV� \� FRPSOHMRV� FRPR� VRQ� ORV�
DFFLGHQWHV� ODERUDOHV� GHVGH� ILQDOHV� GHO� VLJOR� ;;� VREUH� ORV� TXH� HO� DYDQFH�
WHFQROyJLFR�\�VRFLDO�KD�WHQLGR�XQ�LPSDFWR�VLJQLILFDWLYR��6LQ�HPEDUJR��ORV�PRGHORV�
FDXVDOHV�VHFXHQFLDOHV�FRQWLQ~DQ�HVWDQGR�SUHVHQWHV�HQ�WpFQLFDV�GH�LQYHVWLJDFLyQ�
GH� DFFLGHQWHV� FRPR� ORV� iUEROHV� GH� IDOORV� \� WUDEDMDQ� FRUUHFWDPHQWH� HQ� OD�
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H[SOLFDFLyQ�GH�DFFLGHQWHV�SURYRFDGRV�SRU�IDOORV�GH�FRPSRQHQWHV�ItVLFRV�R�SRU�
HUURUHV�KXPDQRV�HQ�VLVWHPDV�VHQFLOORV��-DFLQWR�	�6LOYD���������

/D� OOHJDGD� GH� OD� GpFDGD� GH� ORV� VHWHQWD� LQFRUSRUD� D� OD� WHRUtD� GH� OD�
FDXVDOLGDG� RWURV�PRGHORV� TXH� LQWURGXFHQ� ODV� FXHVWLRQHV� UHODFLRQDGDV� FRQ� OD�
RUJDQL]DFLyQ��EDMR�OD�GHQRPLQDFLyQ�GH�PRGHORV�RUJDQL]DWLYRV��'LFKRV�PRGHORV�
GLHURQ� SDVR� D� ORV� PRGHORV� HSLGHPLROyJLFRV� R� PRGHORV� GH� IDOORV� ODWHQWHV��
GHULYDQGR�OD�GHQRPLQDFLyQ�©HSLGHPLROyJLFRª�GHO�iPELWR�VDQLWDULR�TXH�HTXLSDUD�
ODV� FRQGLFLRQHV� ODWHQWHV� D� ORV� SDWyJHQRV�HQ� HO� FXHUSR� KXPDQR� �:LOODPVRQ�	�
)H\HU���������(VWRV�PRGHORV��D~Q�OLQHDOHV��VRQ�GH�FDXVD�\�HIHFWR�FRPSOHMRV��(Q�
HOORV�� OD� FRQVLGHUDFLyQ� GH� DFFLGHQWH� HV� YLVWD� FRPR� HO� UHVXOWDGR� GH� OD�
FRQYHUJHQFLD� GH�P~OWLSOHV� VHFXHQFLDV� GH�HYHQWRV�� XQD� FRPELQDFLyQ�GH� IDOODV�
DFWLYDV�R�DFWRV� LQVHJXURV�\�GH�FRQGLFLRQHV� ODWHQWHV�R� LQVHJXUDV� �5DVPXVVHQ��
������5HDVRQ��������5HDVRQ���������(VWDV�FRQGLFLRQHV�ODWHQWHV�VRQ�FDUHQFLDV�
GH�ORV�VLVWHPDV�TXH�HVWiQ�HQ�OD�JpQHVLV�GHO�DFFLGHQWH�SHUR�TXH�QHFHVLWDQ�GH�OD�
DFWLYDFLyQ� JHQHUDGD� SRU� ORV� DFWRV� LQVHJXURV�� 'H� HQWUH� ORV� PRGHORV�
HSLGHPLROyJLFRV�� GHVWDFD� HO� PRGHOR� GH� �TXHVR� VXL]R�� �5HDVRQ�� ������� (VWH�
PRGHOR�JXtD�HO�DQiOLVLV�DO�UHYHODU�OD�FRPSOHMD�LQWHUDFFLyQ�GH�FRQGLFLRQHV�ODWHQWHV��
IDOODV� DFWLYDV� \� EDUUHUDV� R� GHIHQVDV�� (VWH� DXWRU� DILUPD� TXH�� DXQTXH� RFXUUHQ�
PXFKRV�DFWRV�LQVHJXURV��VROR�XQRV�SRFRV�VH�PDWHULDOL]DQ�HQ�DFFLGHQWHV�GHELGR�
D�ODV�EDUUHUDV�H[LVWHQWHV�UHSUHVHQWDGDV�SRU�ODV�FDSDV�GHO�PRGHOR�GH�TXHVR�VXL]R��
(Q�HVWH�FDVR�� ORV�DJXMHURV�GH� ODV�FDSDV�GH�TXHVR�QR�VRQ�SHUPDQHQWHV�HQ�HO�
WLHPSR� \D� TXH� ODV� EDUUHUDV� VRQ� DOWHUDEOHV� HQ� HO� WLHPSR�� $� GLIHUHQFLD� GH� ORV�
PRGHORV�DQWHULRUHV��VH�FRQVLGHUD�OD�FRQWULEXFLyQ�GH�ODV�FXHVWLRQHV�RUJDQL]DWLYDV��
VH�SDVD�HO�DFWR�LQVHJXUR�GH�HUURU�KXPDQR�D�GHVYLDFLyQ�GHO�UHQGLPLHQWR�HVSHUDGR��
\� VH� LQFRUSRUD� HO� FRQFHSWR� GH� EDUUHUD� HQ� WRGDV� ODV� FDSDV� GHO� PRGHOR�� (Q�
UHVXPHQ�� ODV� FRQGLFLRQHV� ODWHQWHV�� \D� SUHVHQWHV� HQ� HO� VLVWHPD�� VLPSOLILFDQ� OD�
DSDULFLyQ�GH�DFWRV�LQVHJXURV�TXH��DQWH�OD�GHELOLGDG�R�LQH[LVWHQFLD�GH�EDUUHUDV�R�
GHIHQVDV� \�� FRLQFLGLHQGR� HQ�HVSDFLR� \� WLHPSR�� SHUPLWHQ� HO� DFFLGHQWH� �'H-R\��
������ *XR� HW� DO��� ������ -DFLQWR� 	� $VSLQZDOO�� ������ 0RKDPHG� HW� DO��� ������
3HWHUVHQ��������5DRXI����������

/RV� PRGHORV� DQWHULRUHV�� VHFXHQFLDOHV� \� HSLGHPLROyJLFRV�� QR� VRQ�
DGHFXDGRV�SDUD� LQWHUSUHWDU� ODV� LQWHUDFFLRQHV�GLQiPLFDV�\�QR� OLQHDOHV�HQWUH� ORV�
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IDFWRUHV� GH� PXFKRV� GH� ORV� VLVWHPDV� DFWXDOHV� FDGD� YH]� PiV� FRPSOHMRV��
5HFLHQWHPHQWH�� GDGDV� HVDV� OLPLWDFLRQHV�� KDQ� VXUJLGR� RWURV� PRGHORV�� ORV�
PRGHORV�OODPDGRV�VLVWpPLFRV�R�QR�OLQHDOHV��/RV�PRGHORV�EDVDGRV�HQ�OD�WHRUtD�GH�
VLVWHPDV�\�HQ�OD�FLEHUQpWLFD��UHSUHVHQWDQ�D� ORV�DFFLGHQWHV�FRPR�XQ�IHQyPHQR�
HPHUJHQWH�TXH�VH�JHQHUD�GH�ODV�LQWHUDFFLRQHV�HQWUH�FRPSRQHQWHV�GHO�VLVWHPD��
(VWDV�LQWHUDFFLRQHV�VRQ�HQ�PXFKRV�FDVRV�QR�OLQHDOHV�\�SXHGHQ�FRQWHQHU�OD]RV�
GH�UHWURDOLPHQWDFLyQ��$UpYDOR���������(VWRV�PRGHORV�FRQVLGHUDQ�ORV�DFFLGHQWHV�
FDXVDGRV�SRU�XQD�FRQMXQFLyQ�LQHVSHUDGD�GH�DFFLRQHV�QRUPDOHV��HQ�YH]�GH�SRU�
HUURUHV�KXPDQRV��(V�FRPR�VL�XQD�FRPELQDFLyQ�R�UHVRQDQFLD�HQWUH�YDULDELOLGDGHV�
QRUPDOHV�GHO�SURFHVR�JHQHUDUD�ODV�FRQGLFLRQHV�QHFHVDULDV�\�VXILFLHQWHV�SDUD�TXH�
VH�SURGX]FD�HO�DFFLGHQWH��4XL]iV�OD�HYLGHQFLD�PiV�UHOHYDQWH�GH�HVWH�VLVWHPD�HV�
TXH�SURSRUFLRQD�XQD�FRPSUHQVLyQ�GH�ODV�VXWLOHV�LQWHUDFFLRQHV�TXH�FRQFXUUHQ�HQ�
HO� DFFLGHQWH�� 6L� HO� DFFLGHQWH� HV� HO� UHVXOWDGR� GH� ODV� YDULDELOLGDGHV� QRUPDOHV�
FRPELQDGDV�GH�PDQHUD�QR�SURJUDPDGD��HO�FRQRFLPLHQWR�VREUH�HO�DFFLGHQWH�GHEH�
EXVFDUVH�HQ�HVD�FRPELQDFLyQ�GH�FRQGLFLRQHV�TXH� OR�JHQHUy��+ROOQDJHO��������
+ROOQDJHO�	�*RWHPDQ��������.DWVDNLRUL��HW�DO����������

� �
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/D�VHJXULGDG� HQ� HO� WUDEDMR� FRQVLVWH� HQ� XQ� FRQMXQWR� GH�WpFQLFDV� \�
SURFHGLPLHQWRV� TXH� EXVFDQ� FRPR� UHVXOWDGR� HOLPLQDU� R� PLQLPL]DU� ORV� ULHVJRV�
GHULYDGRV�GHO� WUDEDMR�TXH�SXHGHQ�FRQGXFLU�D� OD�PDWHULDOL]DFLyQ�GH�DFFLGHQWHV�
ODERUDOHV�� /DV� WpFQLFDV� GH� VHJXULGDG� SXHGHQ� GHILQLUVH� FRPR� HO� FRQMXQWR� GH�
DFWXDFLRQHV��VLVWHPDV�\�PpWRGRV��GLULJLGRV�D� OD�GHWHFFLyQ�\�FRUUHFFLyQ�GH� ORV�
GLVWLQWRV� IDFWRUHV� GH� ULHVJR� TXH� LQWHUYLHQHQ� HQ� ORV� DFFLGHQWHV� GH� WUDEDMR� \� DO�
FRQWURO�GH�VXV�SRVLEOHV�FRQVHFXHQFLDV��,16+7������D���

7RGDV�ODV�WpFQLFDV�GH�VHJXULGDG�WLHQHQ�YDOLGH]�\�XWLOLGDG��$WHQGLHQGR�D�VX�
VLVWHPD� GH� DFWXDFLyQ�� HO� FRQMXQWR� GH� WpFQLFDV� GH� SUHYHQFLyQ� \� SURWHFFLyQ� R�
WpFQLFDV�GH�VHJXULGDG��VH�SXHGHQ�FODVLILFDU�HQ�DQDOtWLFDV�\�RSHUDWLYDV��$UpYDOR�
������,16+7������D��5XELR�5RPHUR����������

x� /DV� WpFQLFDV� DQDOtWLFDV� WLHQHQ� SRU� REMHWR� OD� GHWHFFLyQ� GH� ORV�
SHOLJURV�� OD� HYDOXDFLyQ� GH� ORV� ULHVJRV� SURSLDPHQWH� GLFKRV� \� OD�
LQYHVWLJDFLyQ�GH�ODV�FDXVDV�TXH�KDQ�SURYRFDGR�DFFLGHQWHV�SDUD�H[WUDHU�
H[SHULHQFLDV��/DV�WpFQLFDV�DQDOtWLFDV�SXHGHQ�VHU�SUHYLDV�R�SRVWHULRUHV�DO�
DFFLGHQWH��,16+7������D��5RGUtJXH]���������

x� /DV� WpFQLFDV� RSHUDWLYDV� SUHWHQGHQ� GLVPLQXLU� ODV� FDXVDV� TXH�
RULJLQDQ�ORV�ULHVJRV��GLULJLHQGR�VX�DFFLyQ�WDQWR�KDFLD�ORV�DVSHFWRV�WpFQLFRV�
\�RUJDQL]DWLYRV�GHO�WUDEDMR�FRPR�KDFLD�HO�SURSLR�WUDEDMDGRU��&RUWpV��������
,16+7������D���

(QWUH�ODV�WpFQLFDV�DQDOtWLFDV�SRGHPRV�HQFRQWUDU�ODV�SUHYLDV�DO�DFFLGHQWH�
�DQiOLVLV�GRFXPHQWDO�GH�ULHVJRV��UHYLVLyQ�GHO�FXPSOLPLHQWR�GH�UHJODPHQWDFLRQHV��
DQiOLVLV� KLVWyULFR� GH� DFFLGHQWHV�� FRQWURO� HVWDGtVWLFR� GH� VLQLHVWUDOLGDG��
HYDOXDFLRQHV�GH�ULHVJRV��LQVSHFFLRQHV�\�UHYLVLRQHV�GH�VHJXULGDG��LQVSHFFLRQHV�
GH�WDUHDV��FRQWURO�GH�FDOLGDG�GHO�SURFHVR�GH�SURGXFFLyQ�\�GH�ORV�SURGXFWRV��HWF���
\�ODV�SRVWHULRUHV�DO�DFFLGHQWH��QRWLILFDFLyQ�\�UHJLVWUR�GH�DFFLGHQWHV��LQYHVWLJDFLyQ�
GH� DFFLGHQWHV� H� LQFLGHQWHV�� DQiOLVLV� HVWDGtVWLFR� GH� VLQLHVWUDOLGDG�� HWF����
/DV�WpFQLFDV�DQDOtWLFDV�SRVWHULRUHV�DO�DFFLGHQWH�VRQ�DTXHOODV�TXH�EXVFDQ�LQGDJDU�
HQ�HO�HVWXGLR�GH�ORV�ULHVJRV�\�ODV�FDXVDV�D�WUDYpV�GH�ORV�DFFLGHQWHV�H�LQFLGHQWHV�
\D�RFXUULGRV��(VWDV�WpFQLFDV�WLHQHQ�HQWUH�VXV�REMHWLYRV�OD�GHWHFFLyQ�GH�ODV�FDXVDV�
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TXH�PRWLYDQ� ORV�DFFLGHQWHV�TXH�KDQ�VLGR�QRWLILFDGRV�\�XWLOL]DU�HO�FRQRFLPLHQWR�
REWHQLGR�HQ� OD�SUHYHQFLyQ�GH� IXWXURV�DFFLGHQWHV� �$UpYDOR�������� &RUWpV�'tD]��
��������

/D� LQYHVWLJDFLyQ� GH� DFFLGHQWHV� HV� XQD� WpFQLFD� GH� SUHYHQFLyQ�
RULJLQDULDPHQWH� RULHQWDGD� DO� KDOOD]JR� GH� ODV� FDXVDV�� DXQTXH� KD� LGR�
HYROXFLRQDQGR�KDFLD�HO�DQiOLVLV�GHO�FRQMXQWR�GH�IDFWRUHV�\�FDXVDV��FRQVWDWDGR�HO�
FDUiFWHU� PXOWLFDXVDO� GH� ORV� DFFLGHQWHV� GH� WUDEDMR�� MXQWR� FRQ� ODV� SRVLEOHV�
LQWHUGHSHQGHQFLDV�\�UHODFLRQHV�GH�DVSHFWRV�GH�WLSR�WpFQLFR�X�RUJDQL]DWLYR�\�GH�
ORV�IDFWRUHV�LQGLYLGXDOHV��$UpYDOR����������

$XQTXH�FDGD�DFFLGHQWH��SRU�OR�JHQHUDO��SUHVHQWDUi�XQD�FRQMXQFLyQ�FDXVDO�
GLIHUHQWH�� OD� SRWHQFLD� SUHYHQWLYD� GH� OD� LQIRUPDFLyQ� REWHQLGD� HQ� XQ� YROXPHQ�
VXVWDQFLDO�GH�GDWRV�HV�HOHYDGD��,16+7������D��.KDQ]RGH�HW�DO���������6DOJXHUR�
&DSDUURV�HW�DO����������3DUD�HOOR��FDEH�DFRPHWHU�LQYHVWLJDFLRQHV�FLHQWtILFDV�TXH�
D\XGHQ� D� HYLGHQFLDU� FRQ� REMHWLYLGDG� ODV� LQWHUDFFLRQHV� H[LVWHQWHV� HQWUH� OD�
RFXUUHQFLD�GH�ORV�DFFLGHQWHV�ODERUDOHV�\�ORV�IDFWRUHV�\�FDXVDV�TXH�KDQ�SRGLGR�
VHU�QRWLILFDGRV�\�R�UHJLVWUDGRV�HQ�SDUWHV�GH�DFFLGHQWH�R�LQIRUPHV�GH�LQYHVWLJDFLyQ�
GH� DFFLGHQWHV� PHGLDQWH� HO� DQiOLVLV� HVWDGtVWLFR� GH� HVRV� GDWRV� SURSLFLDUi� XQD�
DFHUWDGD�WRPD�GH�PHGLGDV�HQ�HO�iPELWR�GH� OD�JHVWLyQ�GH� OD�VHJXULGDG�\�VDOXG�
ODERUDO� HYLWDQGR� DVt� OD� UHSHWLFLyQ� GH� ORV� DFFLGHQWHV� \� TXH� QR� OOHJXHQ� D�
FRPSOHWDUVH�RWURV�VLPLODUHV��OOHJDQGR�D�OD�PHMRUD�GH�ODV�FRQGLFLRQHV�ODERUDOHV��
\D�TXH�ORV�DFFLGHQWHV�QR�VROR�LQGLFDQ�GHILFLHQFLDV�HQ�ORV�VLVWHPD�GH�SUHYHQFLyQ��
WDPELpQ� VHxDODQ� FDUHQFLDV� HQ� OD� JHVWLyQ� GH� ODV� HPSUHVDV� �+DOH� HW� DO��� ������
5XELR�5RPHUR��������6DOJXHUR�&DSDUURV�HW�DO����������6H�WUDWD�GH�VXSHUDU� ODV�
OLPLWDFLRQHV� GH� VLPSOHV� UHJLVWURV� HVWDGtVWLFRV� R� EiVLFRV� DQiOLVLV� GH� tQGLFHV� R�
WHQGHQFLDV�� (O� WUDEDMR� FRQ� DQiOLVLV� HVWDGtVWLFRV� PiV� FRPSOHMRV� DSRUWDUi�
FRQRFLPLHQWR�VREUH�OD�UHODFLyQ�GH�YDULDEOHV�H[SOLFDWLYDV�TXH�HVWiQ�LQWHJUDGDV�HQ�
OD�RFXUUHQFLD�GH�ORV�DFFLGHQWHV�ODERUDOHV��

/D�LQIRUPDFLyQ�VREUH�FyPR�VH�HVWiQ�RFDVLRQDQGR�ORV�DFFLGHQWHV�\�VREUH�
FXiOHV�GHEHQ�VHU� ORV�SODQHV�GH�DFFLyQ�TXH�GHEHQ�HVWDEOHFHUVH�\� ODV�PHGLGDV�
SUHYHQWLYDV� TXH� GHEHQ� SULRUL]DUVH� VREUH� OD� EDVH� GHO� FRPSRUWDPLHQWR� GH� ODV�
YDULDEOHV� LQYROXFUDGDV� SDUD� HYLWDU� TXH� FDVRV� VLPLODUHV� VH� UHSLWDQ� HV� PX\�
DSURYHFKDEOH� \D� TXH� OD� VLPLOLWXG� HQWUH� DFFLGHQWHV� FRQVWDWD� ULHVJRV�� IDFWRUHV��
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FDXVDV�\�DVRFLDFLRQHV�FRPXQHV� �)H\HU�	�:LOOLDPVRQ��������/D�DSOLFDFLyQ�GH�
WpFQLFDV� HVWDGtVWLFDV� DGHFXDGDV� SDUD� OD� LGHQWLILFDFLyQ� GH� DVRFLDFLRQHV� HV�
HIHFWLYD�HQ�OD�LGHQWLILFDFLyQ�GH�PHGLGDV�GH�DFWXDFLyQ�HQ�HO�iPELWR�GH�OD�JHVWLyQ�
GH�OD�VHJXULGDG�\�VDOXG�SDUD�HYLWDU�OD�UHSHWLFLyQ�GH�DFFLGHQWHV��(O�DQiOLVLV�GH�ORV�
UHJLVWURV�GH�DFFLGHQWHV�\�GH�OD�LQYHVWLJDFLyQ�GH�ORV�DFFLGHQWHV�RFXUULGRV��DPERV�
FRQ� LQIRUPDFLyQ� SULPRUGLDO� SDUD� FRQRFHU� ORV� KHFKRV� VXFHGLGRV� VLUYH� SDUD�
GHWHFWDU� GLVWLQWRV� IDFWRUHV� GH� ULHVJR� \� FDXVDV�� DVRFLDFLRQHV� HQWUH� FDXVDV��
SDWURQHV� GH� FDXVDOLGDG�� HWF��� SHUPLWLHQGR� SURIXQGL]DU� HQ� OD� SUHYHQFLyQ� GH�
DFFLGHQWHV� IXWXURV� \� FRQWULEX\HQGR�D� HOLPLQDU� OD� FRQGLFLyQ�GH� ³DFWR� LQVHJXUR´�
FRPR�FDXVD�FRQFOX\HQWH�HQ�ORV�DFFLGHQWHV��$UpYDOR��������&RUWpV�'tD]��������
0RKDPHG�HW�DO���������5XELR�5RPHUR���������

�

� �
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6H�HVWLPD�TXH�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�JHQHUy�HO������GHO�3URGXFWR�
,QWHULRU�%UXWR��HQ�DGHODQWH�3,%��D�QLYHO�PXQGLDO�DOFDQ]DQGR�ORV���������PLOORQHV�
GH�GyODUHV�HVWDGRXQLGHQVHV��20&��������\�UHSUHVHQWD�DSUR[LPDGDPHQWH�XQ����
GH�OD�IXHU]D�ODERUDO�PXQGLDO�UHPXQHUDGD��(Q�HO�FDVR�GH�(VSDxD��OD�FRQVWUXFFLyQ�
HV� XQ� VHFWRU� LPSRUWDQWH� HQ� OD� HFRQRPtD� \� HQ� HO� HPSOHR�� WDQWR� SRU� VX� SURSLD�
DFWLYLGDG�FRPR�SRU� OD� LQGXVWULD�DX[LOLDU��5HVSHFWR�D�VX�UHSUHVHQWDWLYLGDG�HQ� OD�
HFRQRPtD�\�DWHQGLHQGR�D� ODV�FLIUDV�GH� OD�&RQWDELOLGDG�1DFLRQDO��HO�SHVR�GH� OD�
FRQVWUXFFLyQ�VH�KD�VLWXDGR�HQ�ORV�~OWLPRV�WUHLQWD�DxRV�HQWUH�HO���\�HO����SRU�����
GHO�YDORU�DxDGLGR�EUXWR�WRWDO��HQWUH�HO���\�HO����SRU�����GHO�HPSOHR�\�HQ�WRUQR�DO�
���SRU�����GH� OD� IRUPDFLyQ�EUXWD�GH�FDSLWDO� ILMR� �&(6���������(O�YDORU�GHO�3,%�
QDFLRQDO�D�SUHFLRV�FRUULHQWHV�SDUD�HO�FRQMXQWR�GHO�DxR������VH�VLWXy�HQ�����������
PLOORQHV�GH�HXURV��(VWH�GDWR�HV�HO�UHVXOWDGR�GH�OD�DFXPXODFLyQ�WHPSRUDO�GH�ORV�
FXDWUR�WULPHVWUHV�GHO�DxR�VLQ�FRUUHJLU�HIHFWRV�HVWDFLRQDOHV��VHJ~Q�OD�&RQWDELOLGDG�
1DFLRQDO�7ULPHVWUDO�TXH�SXEOLFD�HO�,QVWLWXWR�1DFLRQDO�GH�(VWDGtVWLFD��,1(���������

(O� Q~PHUR� GH� HPSUHVDV� FRQ� DVDODULDGRV� GHO� VHFWRU� GH� OD� FRQVWUXFFLyQ�
LQVFULWDV�HQ�OD�6HJXULGDG�6RFLDO�HQ�HO�DxR�������GDWRV�D����GH�GLFLHPEUH��KD�VLGR�
GH����������6HJ~Q� OD�(QFXHVWD�GH�3REODFLyQ�$FWLYD�GHO� ,QVWLWXWR�1DFLRQDO�GH�
(VWDGtVWLFD��DxR�������HO�Q~PHUR�GH�RFXSDGRV�HQ�HO�VHFWRU�IXH�GH������������(O�
VHFWRU�GH�OD�FRQVWUXFFLyQ�DJUXSD�DO������GHO�WRWDO�GH�RFXSDGRV�HQ�HO�FRQMXQWR�GH�
OD�HFRQRPtD��6HJ~Q�ORV�GDWRV�UHJLVWUDGRV�HQ�HO�VLVWHPD�GH�OD�6HJXULGDG�6RFLDO��
HO� SRUFHQWDMH� GH�DVDODULDGRV� HQ� HO� VHFWRU� GXUDQWH� HO� DxR� ����� HV� GHO� �������
GiQGRVH�HO�PD\RU�SRUFHQWDMH�GH�DVDODULDGRV�HQ�OD�DFWLYLGDG�GH�,QJHQLHUtD�&LYLO��
FRQ�PiV�GH�XQ���������2EVHUYDWRULR�LQGXVWULDO�GH�OD�FRQVWUXFFLyQ������D���

/D�FRQWUDWDFLyQ�HQ�HO�VHFWRU�VH�DJUXSD�SULQFLSDOPHQWH�HQ�ODV�HPSUHVDV�GH�
$FWLYLGDGHV�GH�&RQVWUXFFLyQ�(VSHFLDOL]DGD��FRQ�XQ�������GHO�WRWDO�GH�FRQWUDWRV�
UHJLVWUDGRV��\�HQ�ODV�GH�&RQVWUXFFLyQ�GH�(GLILFLRV�FRQ�XQ��������/DV�HPSUHVDV�
GH�,QJHQLHUtD�&LYLO�IRUPDOL]DURQ�HO������GH�ORV�FRQWUDWRV�UHJLVWUDGRV�GXUDQWH�HO�
DxR�SRU�HPSUHVDV�GHO�VHFWRU��/D�HVWDFLRQDOLGDG�LQFLGH�HQ�HO�Q~PHUR�GH�FRQWUDWRV�
PHQVXDOHV� UHJLVWUDGRV� D� OR� ODUJR� GHO� DxR�� �2EVHUYDWRULR� LQGXVWULDO� GH� OD�
FRQVWUXFFLyQ������D��2EVHUYDWRULR�LQGXVWULDO�GH�OD�FRQVWUXFFLyQ������E���
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'H� ORV� GDWRV�PRVWUDGRV� VH� GHVSUHQGH� TXH�� D� SHVDU� GH� OD� DFWXDO� FULVLV�
VDQLWDULD�� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� HQ� (VSDxD� HV� XQR� GH� ORV� PRWRUHV�
HFRQyPLFRV�� 8Q�PRWRU� UREXVWR� \�PiV� ILDEOH� TXH� HQ� pSRFDV� SDVDGDV�� WUDV� OD�
OHFFLyQ�DSUHQGLGD�FRQ�HO�HVWDOOLGR�GH�OD�FULVLV�HFRQyPLFD�HQ�������FRQ�XQ�WHMLGR�
SURGXFWLYR�UHVLOLHQWH�WHQLHQGR�HQ�FXHQWD� ODV�DFWXDOHV�FLUFXQVWDQFLDV�VDQLWDULDV��
HFRQyPLFDV�\�VRFLDOHV��&(6��������,7H&���������

(O� VHFWRU� GH� OD� FRQVWUXFFLyQ� HV� FDUDFWHUtVWLFR� SRU� PXFKDV� UD]RQHV�
PRVWUDQGR� P~OWLSOHV� SDUWLFXODULGDGHV� TXH� OR� KDFHQ� GLVFRUGDU� GHO� UHVWR� GH�
VHFWRUHV�HFRQyPLFRV��6L�HO�HQIRTXH�VH�DMXVWD�HQ�FRQFUHWR�DO�HOHPHQWR�REUD�GH�
FRQVWUXFFLyQ��VX�GHOLPLWDFLyQ�PiV�DGHFXDGD�HQ�HO�iPELWR�GH�OD�VHJXULGDG�\�VDOXG�
ODERUDO�VH�HQFXHQWUD�HQ�HO�5HDO�'HFUHWR������������GH����GH�RFWXEUH��SRU�HO�TXH�
VH�HVWDEOHFHQ�GLVSRVLFLRQHV�PtQLPDV�GH�VHJXULGDG�\�GH�VDOXG�HQ�ODV�REUDV�GH�
FRQVWUXFFLyQ�HQWHQGLHQGR�SRU�REUD�GH�FRQVWUXFFLyQ�X�REUD�FXDOTXLHU�REUD�S~EOLFD�
R�SULYDGD��HQ�OD�TXH�VH�HIHFW~HQ�WUDEDMRV�GH�FRQVWUXFFLyQ�R�LQJHQLHUtD�FLYLO�FX\D�
UHODFLyQ�QR�H[KDXVWLYD�ILJXUD�HQ�VX�DQH[R�,��H[FDYDFLyQ��PRYLPLHQWR�GH�WLHUUDV��
FRQVWUXFFLyQ�� PRQWDMH� \� GHVPRQWDMH� GH� HOHPHQWRV� SUHIDEULFDGRV��
DFRQGLFLRQDPLHQWR� R� LQVWDODFLRQHV�� WUDQVIRUPDFLyQ�� UHKDELOLWDFLyQ�� UHSDUDFLyQ��
GHVPDQWHODPLHQWR�� GHUULER�� PDQWHQLPLHQWR�� SLQWXUD�� OLPSLH]D� \� VDQHDPLHQWR��
�%2(�GH��������������

6H�SXHGH�GHVWDFDU�OD�VLQJXODULGDG�GH�ORV�FHQWURV�GH�WUDEDMR�HQ�HVWH�VHFWRU��
7UDWiQGRVH�GH�REUDV�GH�FRQVWUXFFLyQ�D�ODV�TXH�OHV�VHD�DSOLFDEOH�HO�5HDO�'HFUHWR�
DQWHV�FLWDGR��H[LVWHQ�UHTXLVLWRV�HVSHFtILFRV�FRQ�UHODFLyQ�D�OD�FRPXQLFDFLyQ�GH�VX�
DSHUWXUD�FRPR�VRQ��UHDOL]DFLyQ�FRQ�FDUiFWHU�SUHYLR�DO�LQLFLR�GH�ORV�WUDEDMRV�\�VX�
UHDOL]DFLyQ� H[FOXVLYD� SRU� DTXHOORV� HPSUHVDULRV� TXH� WHQJDQ� OD� FRQGLFLyQ� GH�
FRQWUDWLVWDV�R�SUHVHQWDFLyQ�GH�GRFXPHQWDFLyQ�HVSHFtILFD��%2(�GH�������������
%2(�GH�������������%2(�GH��������������(O�LQFXPSOLPLHQWR�GH�HVWRV�WUiPLWHV�R�
OD�FRPXQLFDFLyQ�GH�GDWRV� LQH[DFWRV�WLHQH�OD�FRQVLGHUDFLyQ�GH�IDOWD�JUDYH�HQ�HO�
5HDO�'HFUHWR�/HJLVODWLYR���������GH���GH�DJRVWR��SRU�HO�TXH�VH�DSUXHED�HO�WH[WR�
UHIXQGLGR� GH� OD� /H\� VREUH� ,QIUDFFLRQHV� \� 6DQFLRQHV� HQ� HO� 2UGHQ� 6RFLDO� �HQ�
DGHODQWH�/,626���%2(�GH���������������

3RU�RWUD�SDUWH��VL�VH�FRPSDUD�HO�FRQFHSWR�GH�FHQWUR�GH�WUDEDMR�GH�OD�REUD�
GH� FRQVWUXFFLyQ�DO� GH�RWURV� VHFWRUHV� FRQ�XQDV� LQVWDODFLRQHV�� LQIUDHVWUXFWXUDV��
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PDTXLQDULD� \� VHUYLFLRV� HVWDEOHV�� HQ� ODV� REUDV� GH� FRQVWUXFFLyQ� DSDUHFHQ� XQ�
FRQMXQWR�GH�FDUDFWHUtVWLFDV�HVSHFtILFDV�TXH�QR�VH�HQFRQWUDUiQ�HQ�RWURV�VHFWRUHV��

$Vt�� SRU� HMHPSOR�� VH� SXHGH� FLWDU� OD� GLYHUVLGDG� HQ� ODV� ORFDOL]DFLRQHV�� OD�
GXUDFLyQ� FDVL� LPSUHYLVLEOH�� LQVWDODFLRQHV� \� VHUYLFLRV� FRQ� HOHYDGR� FDUiFWHU� GH�
SURYLVLRQDOLGDG��ELHQHV�TXH�VRQ� LQGLVSRQLEOHV�SDUD�HO� WUDVODGR�� WRGDV�HOODV�VRQ�
FRQGLFLRQHV�SURSLDV�GH�OD�REUD�TXH�JHQHUDQ�VLWXDFLRQHV�SHOLJURVDV�\�GLILFXOWDQ�OD�
SUHYHQFLyQ� �'XUiQ� /ySH]� HW� DO��� ������ )RQVHFD� HW� DO��� ������ 0DFFKLD�� ������
0tQJXH]� 	� 0RUHQR�� ������ 5REOHGR� ������ 5XELR�5RPHUR� 	� 5XELR�*iPH]��
����D��6DQWLDJR����������

(VWR�TXHGD�UHIUHQGDGR�HQ�SULQFLSLRV�FRQWDEOHV�H[SXHVWRV�HQ�ODV�QRUPDV�
GH�DGDSWDFLyQ�GHO�3ODQ�*HQHUDO�GH�&RQWDELOLGDG�D�ODV�(PSUHVDV�&RQVWUXFWRUDV�
HQ� OD� GLVSRVLFLyQ� HVSHFLDO� GH� ORV� &HQWURV� GH� WUDEDMR� SDUD� HO� VHFWRU� GH�
FRQVWUXFFLyQ��TXH�HQXQFLD�TXH�©������FDGD�REUD�HTXLYDOH�D�XQD�SODQWD�LQGXVWULDO�
GH�FXDOTXLHU�RWUR�VHFWRU��<�FDGD�REUD�VXUJH�DOOt�GRQGH�UHDOPHQWH�VH�QHFHVLWD��DOOt�
GRQGH�SUHFLVDPHQWH�VH�GHPDQGDª���

/RV�WUDEDMDGRUHV�FRQWUDWDGRV�SDUD�XQD�REUD�GHWHUPLQDGD�WLHQHQ�HQ�GLFKD�
REUD� VX� FHQWUR� GH� WUDEDMR� �%2(� GH� ������������ \� SRU� WDQWR� HO� GRFXPHQWR�
SUHYHQWLYR�IXQGDPHQWDO�QR�SXHGH�VHU�HO�3ODQ�GH�3UHYHQFLyQ�FRPR�HQ�HO�UHVWR�GH�
ODV�LQGXVWULDV��PRWLYR�SRU�HO�FXDO�HO�FLWDGR�5HDO�'HFUHWR�����������H[LJH�XQ�3ODQ�
GH� 6HJXULGDG� \� 6DOXG� HQ� OD� 2EUD� HQ� FDGD� XQR� GH� HVRV� FHQWURV� GH� WUDEDMR�
DVRFLDGRV� D� ORV� FRQWUDWLVWDV� GH� SULPHU� QLYHO�� 8Q� FHQWUR� GH� WUDEDMR� TXH�� HQ� OD�
PD\RUtD�GH�ODV�FRQGLFLRQHV��HV�WRWDOPHQWH�GLVWLQWR�DO�GH�ODV�LQGXVWULDV�ILMDV�\�QR�
VROR�GLIHUHQWH��VLQR�WDPELpQ�HQ�FRQVWDQWH�FDPELR��

,QVHSDUDEOH�GH�OD�SHFXOLDULGDG�FRPR�FHQWUR�GH�WUDEDMR�VH�HQFXHQWUD�OD�GHO�
OXJDU�GH�XELFDFLyQ�GH�OD�REUD�GH�FRQVWUXFFLyQ��(O�ELHQ�SURGXFLGR��OD�REUD��QR�HV�
VXVFHSWLEOH�GH�WUDVODGR��SRU�OR�TXH�VX�SURGXFFLyQ�VH�UHDOL]D�LQ�VLWX��/RV�WUDEDMRV�
FRQVWUXFWLYRV�VH�UHDOL]DQ�JHQHUDOPHQWH�D�OD�LQWHPSHULH��\�DGHPiV�FRQGLFLRQDGR�
SRU�HO�UHVWR�GH�ODV�DFWLYLGDGHV�H�LQIUDHVWUXFWXUDV�FHUFDQDV��PXFKDV�YHFHV�YtDV�
S~EOLFDV��*DQJROHOOV�HW�DO���������6DQWLDJR���������&RQ�OD�XELFDFLyQ�GH�FDGD�REUD�
VH�SODQWHDQ�SUREOHPDV�GH�PRYLOLGDG�GH�SHUVRQDV�\�PDWHULDOHV��WHPSRUDOLGDG�HQ�
DOPDFHQDPLHQWRV�H�LQVWDODFLRQHV��\�]RQDV�GH�VHUYLGXPEUHV�TXH�QR�VH�SUHVHQWDQ�
HQ�RWURV�OXJDUHV�GH�WUDEDMR��8Q�HVSDFLR�GRQGH�HVWDED�LQVWDXUDGD�XQD�VLWXDFLyQ�
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HVWDEOH� VH� YH� DOWHUDGR� SRU� XQD� REUD� GH� FRQVWUXFFLyQ� TXH� JHQHUD�PROHVWLDV� \�
SXHGH� OOHJDU� D� SURGXFLU� GDxRV� \� SHUMXLFLRV� D� ELHQHV� R� SHUVRQDV�� (O�
HPSOD]DPLHQWR� GH� XQD� REUD� GH� FRQVWUXFFLyQ� DOWHUD� OD� VHJXULGDG� LQLFLDOPHQWH�
SODQWHDGD�GH�XQD�]RQD�DPSOLD�GH�WHUUHQR�SXHV�JHQHUD�PRYLPLHQWR�GH�YHKtFXORV��
SHUVRQDV� \�PHGLRV� GH� SURGXFFLyQ�� DOWHUDFLRQHV�GH� ODV� FRQGLFLRQHV� GHO� VXHOR��
GHSRVLWR� WHPSRUDO� GH� PDWHULDOHV�� PDTXLQDULDV� \� KHUUDPLHQWDV�� LQFOXVR�
GHPROLFLRQHV� HQ� DOJXQRV� FDVRV�� (VWDV� FLUFXQVWDQFLDV� GHEHQ� KDFHUVH�
FRPSDWLEOHV�FRQ�OD�VHJXULGDG�YLDO�\�OD�VHJXULGDG�GH�ODV�SHUVRQDV��SHUR�JHQHUDQ�
VLWXDFLRQHV�SHOLJURVDV��*DQJROHOOV�HW�DO���������0tQJXH]�	�0RUHQR��������5XELR�
5RPHUR�	�5XELR�*iPH]������D��6DQWLDJR���������

6L�ELHQ�VH�HQWLHQGH�SRU�OR�JHQHUDO�TXH�KD\���WLSRV�GH�REUD�GH�FRQVWUXFFLyQ�
�(XVWDW���������

�� (GLILFDFLyQ�� WRGD� FRQVWUXFFLyQ� SHUPDQHQWH�� VHSDUDGD� H�
LQGHSHQGLHQWH�� FRQFHELGD� SDUD� VHU� XWLOL]DGD� FRPR� YLYLHQGD� IDPLOLDU� R�
FROHFWLYD��R�SDUD�ILQHV�DJUDULRV��LQGXVWULDOHV��SUHVWDFLyQ�GH�VHUYLFLRV�R��HQ�
JHQHUDO��SDUD�HO�GHVDUUROOR�GH�XQD�DFWLYLGDG��SRU�HMHPSOR��HVFXHODV��VLORV��
HWF��

�� 2EUD�FLYLO�� WRGD�REUD�GH� LQIUDHVWUXFWXUD��GLVWLQWD�GH� OD�HGLILFDFLyQ��
GHVWLQDGD�D�VHU�XWLOL]DGD�FROHFWLYD�R�S~EOLFDPHQWH��

\� TXH�� GHQWUR� GH� ORV� WLSRV�GH�REUDV� GH�HGLILFDFLyQ�� DOJXQDV� VH�SXHGHQ�
UHDOL]DU� FRQ� VHQFLOOH]� WpFQLFD� \� VLQ� XQD� H[FHVLYD� FRPSOHMLGDG� FRQVWUXFWLYD��
JHQHUDOPHQWH� OD�GXUDFLyQ�SUHYLVWD�GH�XQD�REUD�GH�FRQVWUXFFLyQ�VXSHUD� ORV����
PHVHV��SRU�OR�TXH�OD�HOHYDGD�GXUDFLyQ�GH�OD�REUD�GH�FRQVWUXFFLyQ�HV�RWUD�GH�VXV�
FDUDFWHUtVWLFDV� SURSLDV�� (VWH� IDFWRU� FDUDFWHUtVWLFR� GH� ODUJR� SOD]R� GH� HMHFXFLyQ�
MXQWR�FRQ�XQD�JHQHUDOL]DGD�GHPRUD�HQ�HO� WLHPSR�UHVSHFWR�DO�SOD]R�GH�HQWUHJD�
LQLFLDOPHQWH�ILMDGR�SURYRFDQ�TXH�ODV�FRQGLFLRQHV�GH�VHJXULGDG�\�VDOXG�SUHYLVWDV�
\�WHQLGDV�HQ�FXHQWD�PXFKR�WLHPSR�DQWHV�GHO�DUUDQTXH�GH�OD�DFWLYLGDG�FRQVWUXFWLYD�
R� OD� SULPHUD� IDVH� GH� REUD� VH� YHDQ� KDELWXDOPHQWH� FXHVWLRQDGDV� GXUDQWH� OD�
HMHFXFLyQ��'XUiQ�/ySH]�HW�DO���������)RQVHFD�HW�DO���������0DFFKLD��������1J�	�
7DQJ��������3DUDPLR���������5RV�6HUUDQR�HW�DO���������5XELR�5RPHUR�	�5XELR�
*iPH]������D��6DQWLDJR���������
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/D�UHODFLyQ�HQWUH�ODV�SDUWHV�LQWHUHVDGDV�HQ�XQD�REUD�GH�FRQVWUXFFLyQ�HV�
RWUD� VLQJXODULGDG� GH� HVWD� LQGXVWULD�� (Q� SULPHU� OXJDU�� OD� YDULHGDG� GH� DJHQWHV�
LQYROXFUDGRV� HV� DSUHFLDEOH� �SURPRWRU�� FRQWUDWLVWD�� GLUHFFLyQ� IDFXOWDWLYD��
VXEFRQWUDWLVWDV�� WUDEDMDGRUHV�DXWyQRPRV��FRRUGLQDGRUHV�GH�VHJXULGDG�\�VDOXG��
UHFXUVRV� SUHYHQWLYRV�� HWF���� (VWRV� DJHQWHV� WLHQHQ� LQWHUHVHV� SDUWLFXODUHV� \� HQ�
PXFKRV� FDVRV� HQIUHQWDGRV�� SURFHGHQFLDV� GLVWLQWDV� D� YHFHV� GLItFLOHV� GH�
FRPSDWLELOL]DU��GLVSDULGDGHV�HQ�QLYHOHV�FRPR�HO�HGXFDWLYR�R�HO�GH�FRPSUHQVLyQ�\�
PiV� UHFLHQWHPHQWH� HO� FXOWXUDO� H� LGLRPiWLFR�� (VWR� H[LJH� OD� QHFHVLGDG� GH� XQD�
FRQWLQXD�\��JHQHUDOPHQWH�REOLJDWRULD��FRRUGLQDFLyQ�GH�DFWLYLGDGHV�HPSUHVDULDOHV��
�%RL[��������'XUiQ�/ySH]�HW�DO���������*RQ]iOH]�0DUWtQ�HW�DO���������+LGH�HW�DO���
������0DUWtQH]��������0HDUGL�HW�DO���������5RV�6HUUDQR�HW�DO����������

/D� QRUPDO� FRQIOXHQFLD� GH� GLIHUHQWHV� HPSUHVDV� \�R� WUDEDMDGRUHV�
DXWyQRPRV�HQ�HO�PLVPR�OXJDU�GH�FRQVWUXFFLyQ�\��FRQ�HOOR��OD�H[LJHQFLD�DxDGLGD�
GH�DSOLFDUVH�HQ�OD�FRRUGLQDFLyQ�GH�VHJXULGDG�\�VDOXG�SDUD�JDUDQWL]DU�HO�GHUHFKR�
GH�ORV�WUDEDMDGRUHV�D� OD�VHJXULGDG�\�VDOXG�ODERUDO��\�SDUD�HVWDEOHFHU� OD�H[DFWD�
GLVWULEXFLyQ� GH� REOLJDFLRQHV� \� UHVSRQVDELOLGDGHV� HQWUH� WRGRV� ORV� DJHQWHV�
SUHVHQWHV�KDFHQ�TXH��D�SHVDU�GH�H[LVWLU�XQ�ILQ�FRP~Q��VH�SURGX]FDQ�VLWXDFLRQHV�
GH� GHVRUJDQL]DFLyQ� \� IDOWD� GH� FRPXQLFDFLyQ� \�R� LQIRUPDFLyQ� TXH� HQ� RWUDV�
FLUFXQVWDQFLDV� QR� GHEHUtDQ� H[LVWLU� �'XUiQ� /ySH]� HW� DO��� ������ ,UDQ]R�	�3LTXp��
������/R]DQR�'tH]��HW�DO���������/XMiQ�$OFDUD]�������0tQJXH]�	�0RUHQR��������
5RV�6HUUDQR�HW�DO���������5XELR�5RPHUR�������5XELR�5RPHUR�	�5XELR�*iPH]��
����D��6DQWLDJR���������

3URIXQGL]DQGR�HQ�HO�DVSHFWR�GH�OD�GLYHUVLGDG�GH�UROHV�\�RILFLRV�GH�OD�REUD�
GH�FRQVWUXFFLyQ��OR�PiV�KDELWXDO�HV�TXH�WUDEDMDGRUHV�GH�GLVWLQWDV�HPSUHVDV�MXQWR�
D� WUDEDMDGRUHV� DXWyQRPRV� HMHFXWHQ� VXV� DFWLYLGDGHV� HQ� HO� PLVPR� FHQWUR� GH�
WUDEDMR��/RV�QLYHOHV� HGXFDWLYRV�� JHQHUDOPHQWH�� VXHOHQ� VHU� QLYHOHV� SULPDULRV�R�
VHFXQGDULRV�HQWUH�ORV�SURIHVLRQDOHV�GH�RILFLRV��HQFRIUDGRU��DOEDxLO��HVFD\ROLVWD��
IRQWDQHUR�� HOHFWULFLVWD�� FDUSLQWHUR�� SLQWRU�� HWF���� FRQ� XQD� IRUPDFLyQ� SURIHVLRQDO�
DFDGpPLFD�VREUH� ODV� WpFQLFDV�FRQVWUXFWLYDV�EDMD�\��HQ�PXOWLWXG�GH�FDVRV��FRQ�
XQRV� FRQRFLPLHQWRV�PtQLPRV�HQ�SUHYHQFLyQ�GH� ULHVJRV� ODERUDOHV� �+LGH�HW� DO���
������ 2EVHUYDWRULR� LQGXVWULDO� GH� OD� FRQVWUXFFLyQ�� ����E��� $GHPiV�� OD�
FRQVWUXFFLyQ�VXHOH�UHIOHMDU�HQWUH�VXV�WUDEDMDGRUHV�OD�HOHYDGD�PRYLOLGDG�JHQHUDGD�
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SRU�XQ�VHFWRU�TXH�HQ�PRPHQWRV�GH�H[SDQVLyQ�DGPLWH�SHUVRQDO�VLQ�H[SHULHQFLD�
ODERUDO��R�ELHQ�GHULYDGR�GH�RWURV�VHFWRUHV�R�D�OD�HVSHUD�GH�HQFRQWUDU�DOJR�GLVWLQWR��
(VWDV�FLUFXQVWDQFLDV�FRQILHUHQ�D�OD�DFWLYLGDG�XQ�FDUiFWHU�GH�HOHYDGD�YDULDELOLGDG�
HQ�PDWHULD�GH�VHJXULGDG�\�VDOXG�ODERUDO��&(6����������

&HUFDQR� D� OD� GLYHUVLGDG� UROHV� \� RILFLRV� \� D� OD� VLQJXODULGDG� GH� ODV�
XELFDFLRQHV� GH� ODV� REUDV� GH� FRQVWUXFFLyQ� HVWi� HO� KHFKR� GH� OD� URWDFLyQ� GH�
SHUVRQDV� \� ELHQHV�� /D� HYROXFLyQ� GH� ODV� QHFHVLGDGHV� GH� LQVWDODFLRQHV��
PDTXLQDULD��KHUUDPLHQWDV��RILFLRV��HWF���DVt�FRPR�VX�DXWRQRPtD�\�HQWLGDG�SURSLD�
KDFHQ�TXH�OD�REUD�GH�FRQVWUXFFLyQ�HQ�HMHFXFLyQ�FDPELH�SUiFWLFDPHQWH�D�FDGD�
KRUD�GH�FDGD�GtD��6H�LQFRUSRUDQ�QXHYRV�WUDEDMDGRUHV�SDUD�GHVDUUROODU�GLVWLQWRV�
RILFLRV��ODV�HPSUHVDV��VXEFRQWUDWDV�\�WUDEDMDGRUHV�DXWyQRPRV�FDPELDQ�FXDQGR�
YDQ� WHUPLQDQGR� ORV� WUDEDMRV� DVLJQDGRV� \�� QRUPDOPHQWH�� OD� PD\RUtD� GH� ORV�
SUR\HFWRV� VH� YHQ� DIHFWDGRV� SRU� ODV� LQFOHPHQFLDV� GHO� FOLPD�� $GHPiV�� FXDQGR�
ILQDOL]D� ORV� WUDEDMRV� HQ� XQ� SUR\HFWR�� ORV� WUDEDMDGRUHV� \� ODV� HPSUHVDV�
FRQVWUXFWRUDV�VH� WUDVODGDQ�\�YDQ�FRPSDUWLHQGR�PHGLRV�GH�SURGXFFLyQ�PyYLOHV�
HQWUH�REUDV�TXH�VH�HMHFXWDQ�HQ�OXJDUHV�DOHMDGRV��D�YHFHV�FRQ�WUDVODGRV�ODUJRV�\�
FRVWRVRV�� VLHPSUH� WUDWDQGR� GH� UHGXFLU� ORV� WLHPSRV� LPSURGXFWLYRV�� /RV�
WUDEDMDGRUHV�VRQ�FRQWLQXDPHQWH�GHVSHGLGRV�\�FRQWUDWDGRV�HQ�ORV�ILQDOHV�GH�REUD��
SURYRFDQGR�FRQWLQXRV�WUDVODGRV�\�DGDSWDFLRQHV�D�ODV�QXHYDV�FDUDFWHUtVWLFDV�GH�
FDGD�FHQWUR�GH�WUDEDMR��/RV�PHGLRV�VRQ�GHVPRQWDGRV��WUDVODGDGRV��UHXELFDGRV�
\�PRQWDGRV�FRQVWDQWHPHQWH��(VWR�VXHOH�VHU�FDOLILFDGR�FRPR�FDUiFWHU�GLQiPLFR�
GHO�VHFWRU�\�HV�XQD�FDUDFWHUtVWLFD�TXH�JHQHUD�GLYHUVRV�SUREOHPDV�HQ�HO�PRPHQWR�
GH� HVWDEOHFHU� DFWLYLGDGHV� SUHYHQWLYDV� FRQ� OD� VXILFLHQWH� DQWHODFLyQ� \� SUHFLVLyQ�
�)RQVHFD�HW�DO���������/XMiQ�������0DFFKLD��������0DUWtQH]��������1J�	�7DQJ��
������5REOHGR��������5XELR�5RPHUR�	�5XELR�*iPH]������D��6DQWLDJR���������

/D� FRQWUDWDFLyQ� LQGHILQLGD� YLQFXODGD� D� ODV� HPSUHVDV� FRQVWUXFWRUDV� HV�
HVSHFLDOPHQWH�EDMD�VLHQGR�HO�FRQWUDWR�WHPSRUDO�HO�PiV�XVDGR�HQ�HO�iPELWR�GH�OD�
REUD�GH�FRQVWUXFFLyQ��'HQWUR�GH�HVWD�PRGDOLGDG�GH�FRQWUDWDFLyQ��HO�FRQWUDWR�SRU�
REUD�R�VHUYLFLR�HV�HO�PiV�KDELWXDO��&RQ�XQD�GXUDFLyQ�LQLFLDOPHQWH�QR�GHILQLGD��
HVWH�WLSR�GH�FRQWUDWR�FXPSOH�FRQ�JUDQ�H[DFWLWXG�VX�PRWLYDFLyQ�HQ�XQD�REUD�GH�
FRQVWUXFFLyQ�\D�TXH� WLHQH�DXWRQRPtD�\�VXVWDQWLYLGDG�SURSLDV�FRQ�XQ�SOD]R�GH�
HMHFXFLyQ�WHPSRUDO��(Q�HO�iPELWR�GHO�SHUVRQDO�WUDEDMDQGR�SDUD�XQD�VXEFRQWUDWD��
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HVWD� VLWXDFLyQ� VH� DJXGL]D�� /RV� QLYHOHV� GH� VXEFRQWUDWDFLyQ� HQ� HO� VHFWRU� GH� OD�
FRQVWUXFFLyQ�KDQ�OODPDGR�OD�DWHQFLyQ�GXUDQWH�PXFKR�WLHPSR�\�D~Q�FRQ�FDPELRV�
QRUPDWLYRV� UHFLHQWHV� VLJXH� VLHQGR� XQ� IDFWRU� UHSUHVHQWDWLYR� GH� ODV� REUDV�
�2EVHUYDWRULR�LQGXVWULDO�GH�OD�FRQVWUXFFLyQ������E���/RV�QLYHOHV�GH�WHPSRUDOLGDG�
\�VXEFRQWUDWDFLyQ�VRQ�UHOHYDQWHV�HQ�OD�LPSODQWDFLyQ�GH�OD�SUHYHQFLyQ�GH�ULHVJRV�
ODERUDOHV�HQ�ORV�SURFHVRV�GH�FRQVWUXFFLyQ��'XUiQ�/ySH]�HW�DO���������*RQ]iOH]�
0DUWtQ�HW�DO���������0DUWtQH]��������3DUDPLR��������5RV�6HUUDQR�HW�DO����������

(O� SURFHVR� FRQVWUXFWLYR� R� HO� FyPR� VH� IDEULFD� HO� SURGXFWR� REUD� GH�
FRQVWUXFFLyQ� HV� XQD� HODERUDFLyQ� VLQJXODU�� /D� IRUPD� GH� SUR\HFWDU�� SODQLILFDU��
RUJDQL]DU��SURJUDPDU�\�FRQWURODU�XQD�REUD�GH�FRQVWUXFFLyQ�HV�SDUWLFXODU�FRPR�
LQGXVWULD�� (Q� OD� IDVH� GH� SUR\HFWR�� VH� WRPDQ� FRQ� FDUiFWHU� SUHYLR� GHFLVLRQHV�
HFRQyPLFDV��WpFQLFDV��FRQVWUXFWLYDV�\�RUJDQL]DWLYDV�FRQ�HO�REMHWLYR�GH�SODQLILFDU�
IDVHV� GH� REUD�� WUDEDMRV� D� GHVDUUROODU� \� OD� GXUDFLyQ� GH� HVWRV�� WDUHDV� TXH� VH�
GHVDUUROODUiQ�GH�PDQHUD�VXFHVLYD�R�VLPXOWiQHD��HWF��/D�HVWLPDFLyQ�GHO�FRVWR�GH�
XQD�REUD�GH�FRQVWUXFFLyQ�GHSHQGH�GH�WDQWRV�IDFWRUHV�TXH�JHQHUDOPHQWH�WRGRV�
ORV�SUHVXSXHVWRV�VRQ�VXSHUDGRV��6HJ~Q�VH�LQLFLD�OD�REUD��ODV�SODQLILFDFLRQHV�GH�
SOD]RV� \� GH� GXUDFLyQ� GH� ORV� WUDEDMRV� VHJ~Q� ORV� UHQGLPLHQWRV� KDELWXDOHV�
FRPLHQ]DQ� D� VHU� DOWHUDGDV� SRU� ODV� IUHFXHQWHV� YDULDFLRQHV� GH� ORV� HOHPHQWRV�
FOLPDWROyJLFRV� \� GH� ORV� HTXLSRV� KXPDQRV�� /D� YDULDELOLGDG� GH� ORV� HTXLSRV�
KXPDQRV�VH�YH�LQFUHPHQWDGD�FRQ�ODV�VXEFRQWUDWDFLRQHV�\�SHUVRQDO�GH�HPSUHVDV�
DX[LOLDUHV�� (VWDV� IUHFXHQWHV� DOWHUDFLRQHV� TXLHEUDQ� OD� FDGHQD� GH� SURGXFFLyQ��
SURYRFDQ�DOWHUDFLRQHV�HQ�ORV�WUDEDMRV�TXH�GHEHQ�UHDOL]DUVH�GH�IRUPD�FRQVHFXWLYD�
\�SURYRFDQ�VRODSH�GH�RWURV�WUDEDMRV�TXH�QR�HVWDEDQ�GHWHUPLQDGRV�SURGXFLHQGR�
UHWUDVRV� \� GHVYLDFLRQHV� VREUH� OR� SODQLILFDGR�GH� FRQVLGHUDFLyQ� VLJQLILFDQGR�XQ�
REVWiFXOR�DxDGLGR�HQ� OD�SUHYHQFLyQ�GH� ULHVJRV� ODERUDOHV�HQ� ODV�REUDV� �'XUiQ�
/ySH]�HW�DO���������)RQVHFD�HW�DO��� ������0DFFKLD��������0tQJXH]�	�0RUHQR��
������3DUDPLR��������5REOHGR�������5RV�6HUUDQR�HW�DO���������5XELR�5RPHUR��
������5XELR�5RPHUR�	�5XELR�*iPH]������D��6DQWLDJR���������

/RV� ULHVJRV� SDUD� OD� VHJXULGDG� \� OD� VDOXG� HQ� ODV� REUDV� GH� FRQVWUXFFLyQ�
PHUHFHQ� VX� HVSDFLR� HQWUH� ODV� VLQJXODULGDGHV� GH� HVWD� LQGXVWULD�� /RV� ULHVJRV�
ODERUDOHV� D� ORV� TXH� VH� KDOODQ� H[SXHVWRV� ODV� SHUVRQDV� TXH� WUDEDMDQ� HQ� OD�
FRQVWUXFFLyQ�HV�GH�HQRUPH�YDULHGDG��(VWRV�ULHVJRV�YDUtDQ�HQWUH�RILFLRV�\�HQWUH�
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REUDV��YDUtDQ�VHJ~Q�ORV�SURFHVRV�FRQVWUXFWLYRV�HOHJLGRV��VHJ~Q�OD�XELFDFLyQ�GHO�
FHQWUR�GH�WUDEDMR��VHJ~Q�ODV�FRQGLFLRQHV�FOLPiWLFDV�R�OD�LQFLGHQFLD�GH�OD�OX]�VRODU��
SUiFWLFDPHQWH�YDUtDQ�D�FDGD�LQVWDQWH��(O�FDUiFWHU�HItPHUR�GHO�FHQWUR�GH�WUDEDMR�
GH�FXDOTXLHU�REUD�FRQ�OR�TXH�LPSOLFD�GH�DFFHVRV��LQVWDODFLRQHV�GH�SURGXFFLyQ��GH�
KLJLHQH�� GH� FRPHGRU�� GH� SULPHURV� DX[LOLRV�� DX[LOLDUHV�� HWF��� GH� FDUiFWHU�
WHPSRUDOHV�R��PXFKDV�YHFHV�SURYLVLRQDOHV��PDUFD�ODV�FRQGLFLRQHV�SURSLDV�GH�OD�
REUD�\�HQ�PXFKRV�FDVRV�OD�HVSHFLILFLGDG�GH�OD�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR�GH�
FRQVWUXFFLyQ��6XV�WUDEDMDGRUHV�VH�YHQ�H[SXHVWRV��MXQWR�D�ORV�ULHVJRV�ODERUDOHV�
GH�VX�RFXSDFLyQ��D�ORV�ULHVJRV�JHQHUDGRV�SRU�ORV�HQWRUQRV�ODERUDOHV�DOWDPHQWH�
FDPELDQWHV��D�ORV�JHQHUDGRV�SRU�WRGRV�DTXHOORV�TXH�WUDEDMDQ�HQ�XQ�UDGLR�FHUFDQR�
GH�LQIOXHQFLD�H��LQFOXVR��D�ORV�JHQHUDGRV�SRU�RWURV�TXH�LQFOXVR�QR�HVWDQGR�HQ�VX�
SUR[LPLGDG� PDQHMDQ� HOHPHQWRV� FRPR� PDTXLQDULD� R� YHKtFXORV�� (VWH� WLSR� GH�
H[SRVLFLyQ�HQ�ORV�WUDEDMRV�GH�FRQVWUXFFLyQ��JHQHUDOPHQWH�FRUWD�HQ�HO�WLHPSR��D�
ULHVJRV�PX\�YDULDGRV�H� LPSUHYLVLEOHV��DxDGH�XQD�GLILFXOWDG�D� OD�HYDOXDFLyQ�GH�
ULHVJRV� \� D� ODV� ODERUHV� SUHYHQWLYDV� HQ� ODV� REUDV� GH� FRQVWUXFFLyQ� \D� TXH� ORV�
ULHVJRV�GH�VHJXULGDG�\�GH�VDOXG�TXH�FRUUHQ�ORV�WUDEDMDGRUHV�VRQ�FRP~QPHQWH�
FDPELDQWHV��$QH]LULV�HW�DO���������&DPLQR�/ySH]�HW�DO���������'XUiQ�/ySH]�HW�DO���
������)RQVHFD�HW�DO���������/ySH]�$UTXLOORV�HW�DO���������0DFFKLD��������0tQJXH]�
	�0RUHQR��������3LQWR� HW� DO��� ������5REOHGR�������5RV�6HUUDQR�HW� DO��� ������
5XELR�5RPHUR�� ������ 5XELR�5RPHUR�� ������ 5XELR�5RPHUR� 	� 5XELR�*iPH]��
����D��5XELR�5RPHUR�	�*iPH]������E��6DQWLDJR����������

$~Q� SXHGHQ� DxDGLUVH� D� HVWDV� VLQJXODULGDGHV� RWUDV� TXH� UHIXHU]DQ� OD�
LGLRVLQFUDVLD�GH�HVWH�SURGXFWR�~QLFR�TXH�HV�OD�REUD�GH�FRQVWUXFFLyQ��'RQJ�HW�DO���
������'XUiQ�/ySH]�HW�DO���������)RQVHFD�HW�DO���������*DR�HW�DO���������*RQ]iOH]�
0DUWtQ�HW�DO���������+LGH�HW�DO���������/RRVHPRUH�	�0DORXI��������/R]DQR�'tH]�HW�
DO���������0DFFKLD��������0DUWtQH]��������0DUWtQH]�$LUHV�HW�DO���������0HDUGL�HW�
DO���������0tQJXH]�	�0RKDPPDGL�HW�DO���������0RUHQR��������1J�	�7DQJ��������
3RK� HW� DO��� ������ 5REOHGR�� ������ 5XELR�5RPHUR� 	� 5XELR�*iPH]�� ����D��
6DQWLDJR���������

�� /D� DSRUWDFLyQ� GHO� FOLHQWH�� /RV� FOLHQWHV� VRQ� DTXHOORV� LQGLYLGXRV� R�
HQWLGDGHV�SULYDGDV�R�S~EOLFDV�SRU�HQFDUJR�GH�ORV�FXDOHV�VH�IDEULFD�OD�REUD�
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GH� FRQVWUXFFLyQ�� 3RU� WDQWR�� VXV� GHFLVLRQHV� VREUH� XQ� SURGXFWR�
SHUVRQDOL]DGR�VRQ�WRWDOPHQWH�UHOHYDQWHV��

�� (O�FDUiFWHU�FtFOLFR�GHO�VHFWRU��/DV�REUDV�GH�FRQVWUXFFLyQ�VRQ�PX\�
VHQVLEOHV� D� OD� FR\XQWXUD� HFRQyPLFD�� /DV� pSRFDV� GH� ERQDQ]D� VRQ�
H[SDQVLYDV� HQ� LQYHUVLyQ� \� HQ� FRQWUDWDFLyQ� GH� SHUVRQDO� SDUD� OD�
FRQVWUXFFLyQ�� VH� JHQHUDQ� VLWXDFLRQHV� GH� SURIHVLRQDOL]DFLyQ� PX\�
DFHOHUDGDV�\�SRFR�FRQVLVWHQWHV�TXH�SURYRFD�OD�FRQWUDWDFLyQ�GH�SHUVRQDO�
HVFDVDPHQWH�FXDOLILFDGR�\�SRFR�FRPSHWHQWH�HQ�ORV�RILFLRV�\�HQ�PDWHULD�GH�
SUHYHQFLyQ�GH�ULHVJRV�ODERUDOHV��

�� $OWR�YDORU�GHO�SURGXFWR��/D�REUD�GH�FRQVWUXFFLyQ�HV�XQ�DUWtFXOR�GH�
HOHYDGR�YDORU��(V�XQ�VHFWRU�HQ�HO�FXDO�HO�YDORU�GHO�SURGXFWR�IDEULFDGR�HV��
HQ�PXOWLWXG�GH�FDVRV��VXSHULRU�DO�FDSLWDO�GH�OD�HPSUHVD�TXH�OR�IDEULFD��

�� /D�SHUGXUDELOLGDG�GHO�SURGXFWR��$�XQD�REUD�GH�FRQVWUXFFLyQ�VH�OH�
H[LJH� OD� FDUDFWHUtVWLFD� GH� SHUGXUDELOLGDG�� (VWD� FDUDFWHUtVWLFD� KD� GH� VHU�
WHQLGD�HQ�FXHQWD�HQ�WRGR�VX�SURFHVR�GH�IDEULFDFLyQ�\D�TXH�OD�REUD�GHEH�
ILQDOL]DUVH� OLEUH� GH� YLFLRV� RFXOWRV� R� GHIHFWRV� FRQVWUXFWLYRV� TXH� SRGUtDQ�
KDFHU� TXH� QR� VH� DMXVWHQ� D� ODV� FDOLGDGHV� ILUPDGDV� H� LQFOXVR� TXH�
LPSRVLELOLWHQ�OD�PLVLyQ�SDUD�OD�TXH�VH�UHDOL]y�OD�FRQVWUXFFLyQ��

�� (O�WDPDxR�GH�ODV�HPSUHVDV��/DV�JUDQGHV�HPSUHVDV�FRQWURODQ�XQD�
EXHQD�SDUWH�GH�OD�GHPDQGD�\�VXEFRQWUDWDQ�OD�PD\RU�SDUWH�GH�ORV�SURFHVRV�
SURGXFWLYRV��6HJ~Q�HO�LQIRUPH�VREUH�HO�6HFWRU�GH�OD�&RQVWUXFFLyQ������GHO�
2EVHUYDWRULR�,QGXVWULDO�GH�OD�&RQVWUXFFLyQ��GXUDQWH�HVH�DxR��HO�������GH�
ODV� HPSUHVDV� GHO� VHFWRU� VRQ� SHTXHxDV� HPSUHVDV� �VLHQGR� XQ� ������
PLFURHPSUHVDV� GH�PHQRV� GH� ��� WUDEDMDGRUHV��� HO� ����� VRQ� HPSUHVDV�
PHGLDQDV�\�HO������JUDQGHV�HPSUHVDV��

�� /D�GLILFXOWDG�GH�VXSHUYLVLyQ�H�LQVSHFFLyQ��(O�FDPELR�FRQWLQXR�HQ�HO�
FHQWUR� GH� WUDEDMR�� ODV� VLWXDFLRQHV� SURYLVLRQDOHV�� ODV� URWDFLRQHV� GH�
SHUVRQDV�\�PDWHULDOHV��HWF���GLILFXOWDQ�HVDV�IXQFLRQHV��

�� /D�GLILFXOWDG�GH�LQWHJUDU�OD�SUHYHQFLyQ��/D�FRPSOHMLGDG�LQWUtQVHFD�D�
OD�SURSLD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��XQLGD�D�ORV�FRQWLQXRV�FDPELRV�HQ�
SHUVRQDO��PDTXLQDULD��LQVWDODFLRQHV��ULWPRV�GH�SURGXFFLyQ��HWF���FRPSOLFDQ�
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HO�WUDEDMR�TXH�GHEHQ�UHDOL]DU�ORV�SURIHVLRQDOHV�GH�OD�SUHYHQFLyQ�\��DGHPiV��
KDFHQ�PiV�GLItFLO� SDUD� ORV� WUDEDMDGRUHV� LQWHJUDU� ODV� GLIHUHQWHV�DFFLRQHV�
SUHYHQWLYDV�HQ�HO�WUDEDMR�GLDULR��

�� %DVDGR�HQ�OD�PDQR�GH�REUD��$�SHVDU�GH�OD�FDGD�YH]�PiV�FUHFLHQWH�
PHFDQL]DFLyQ��HO�VHFWRU�FRQWLQ~D�EDViQGRVH�SULQFLSDOPHQWH�HQ� OD�PDQR�
GH�REUD��6HJ~Q�HO�2EVHUYDWRULR�,QGXVWULDO�GH�OD�&RQVWUXFFLyQ�HQ�VX�LQIRUPH�
VREUH�&RQWUDWDFLyQ�HQ�HO�VHFWRU�GH�OD�&RQVWUXFFLyQ�©������ORV�FRQWUDWRV�GHO�
VHFWRU� GH� OD� FRQVWUXFFLyQ� UHJLVWUDGRV� UHSUHVHQWDQ� HO� ����� GH� OD� GH� OD�
DFWLYLGDG�HFRQyPLFDª��

�� %DMRV�QLYHOHV�HGXFDWLYRV��(V�XQ�UDVJR�FDUDFWHUtVWLFR�GH�OD�PD\RUtD�
GH�OD�PDQR�GH�REUD�HQ�HO�VHFWRU��6HJ~Q�HO�2EVHUYDWRULR�,QGXVWULDO�GH� OD�
&RQVWUXFFLyQ� HQ� VX� LQIRUPH� VREUH� &RQWUDWDFLyQ� HQ� HO� VHFWRU� GH� OD�
&RQVWUXFFLyQ� ©(Q� ����� HO� PD\RU� Q~PHUR� GH� FRQWUDWRV� IXHURQ� SDUD�
SHUVRQDV�FRQ�QLYHO�GH�HVWXGLRV�GH�HGXFDFLyQ�JHQHUDO�\�HVWXGLRV�SULPDULRV��
DJUXSDQGR�FRQMXQWDPHQWH�HO�������GHO�WRWDO�GH�ORV�UHJLVWURVª��

�� 6HFWRU�PDVFXOLQL]DGR��/D�UHSUHVHQWDFLyQ�GH�PXMHUHV�HQ�HVWH�VHFWRU�
HV� KLVWyULFDPHQWH�PLQRULWDULD� FRPSDUDWLYDPHQWH� FRQ� OD� GH� ORV� YDURQHV��
6HJ~Q�HO�2EVHUYDWRULR�,QGXVWULDO�GH�OD�&RQVWUXFFLyQ�HQ�VX�LQIRUPH�VREUH�
&RQWUDWDFLyQ� HQ� HO� VHFWRU� GH� OD� &RQVWUXFFLyQ� ©(Q� ����� VH� UHJLVWUDURQ�
����������FRQWUDWRV�D�KRPEUHV��/RV�FRQWUDWRV�GH�PXMHUHV�IXHURQ�������ª��

�� 6HFWRU� SOXULFXOWXUDO� \� SOXULUDFLDO�� &DVL� XQD� FXDUWD� SDUWH� GH� ODV�
SHUVRQDV�WUDEDMDGRUDV�VRQ�LQPLJUDQWHV��+D\�XQD�GLODWDGD�WUDGLFLyQ�HQ�HO�
VHFWRU�HQ�HO�HPSOHR�GH�PDQR�GH�REUD�IRUDVWHUD��PXFKRV�FRQ�GLILFXOWDGHV�
FRQ�HO�LGLRPD��

�� 6HFWRU� EXURFUDWL]DGR�� 7DQWR� ODV� RUJDQL]DFLRQHV� HPSUHVDULDOHV�
FRPR�ORV�FROHFWLYRV�SURIHVLRQDOHV�\�ORV�VLQGLFDWRV�FRQVLGHUDQ�TXH�HO�VHFWRU�
WLHQH�XQD�HOHYDGD�EXURFUDFLD�DGPLQLVWUDWLYD�\�XQD� UHJXODFLyQ�QRUPDWLYD�
PHMRUDEOH�� �
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(Q� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� GDWRV� GH� GLYHUVRV� SDtVHV�
LQGXVWULDOL]DGRV� PXHVWUDQ� TXH� ORV� WUDEDMDGRUHV� GH� HVWH� VHFWRU� WLHQHQ� XQD�
SUREDELOLGDG�HQWUH���\���YHFHV�PD\RU�GH�PRULU�D�FDXVD�GH�DFFLGHQWHV�HQ�HO�WUDEDMR�
TXH� HO� FRQMXQWR� GH� WUDEDMDGRUHV�� (Q� HO� PXQGR� HQ� GHVDUUROOR�� ORV� ULHVJRV�
DVRFLDGRV�FRQ�HO�WUDEDMR�GH�OD�FRQVWUXFFLyQ�SXHGHQ�VHU�GH���D���YHFHV�PD\RUHV�
�2,7���������

(O� &RQVHMR� (FRQyPLFR� \� 6RFLDO� GH� (VSDxD� HQ� VX� PHPRULD� VREUH� OD�
VLWXDFLyQ�VRFLRHFRQyPLFD�\�ODERUDO�GH�(VSDxD�HQ������\�DWHQGLHQGR�DO�tQGLFH�GH�
LQFLGHQFLD� GH� ORV� DFFLGHQWHV� GH� WUDEDMR� TXH� PXHVWUD� OD� HYROXFLyQ� GH� OD�
VLQLHVWUDOLGDG�GHVFRQWDQGR�HO�HIHFWR�GH�ODV�YDULDFLRQHV�HQ�OD�RFXSDFLyQ��SXVR�GH�
PDQLILHVWR�XQ�QXHYR�DXPHQWR�SDUD�HVH�DxR��HO�FXDUWR�FRQVHFXWLYR��\��DO�LJXDO�TXH�
VXFHGLy� HQ� HVRV� DxRV� DQWHULRUHV�� VH� GLR� HQ� WRGRV� ORV� JUDQGHV� VHFWRUHV� GH�
SURGXFFLyQ��/DV�FLIUDV�GH�DFFLGHQWHV��\�HVSHFLDOPHQWH�OD�GH�PRUWDOHV��GHVYHODQ�
TXH� KD\� FDUHQFLDV�� TXH� QR� VH� HVWi� HMHFXWDQGR� ELHQ� OD� SUHYHQFLyQ� \� TXH� QR�
DSDUHFH�HO�UHVXOWDGR�HVSHUDGR��&(6��������&(6���������

(O�'HSDUWDPHQWR� GH�6HJXULGDG� \�6DOXG� GH� OD� )XQGDFLyQ� /DERUDO� GH� OD�
&RQVWUXFFLyQ�HQ�FRODERUDFLyQ�FRQ�HO�2EVHUYDWRULR�,QGXVWULDO�GH�OD�&RQVWUXFFLyQ�
HODERUD�XQ�LQIRUPH�VREUH�$FFLGHQWDELOLGDG�HQ�OD�&RQVWUXFFLyQ�GRQGH�UHIOHMD�ORV�
GDWRV�GH� ORV�SULQFLSDOHV� LQGLFDGRUHV�GH�DFFLGHQWDELOLGDG�GHO� VHFWRU��5HDOL]DGR�
GXUDQWH������VREUH�ORV�GDWRV�GH�DFFLGHQWHV�GH�WUDEDMR�GH�������GHWHUPLQy�TXH�
HO� tQGLFH� GH� LQFLGHQFLD�� LQGLFDGRU� TXH� UHODFLRQD� HO� Q~PHUR� GH� DFFLGHQWHV�
RFXUULGRV�FRQ�HO�Q~PHUR�GH�WUDEDMDGRUHV�HQ�HO�FROHFWLYR�FRQVLGHUDGR��HV�HO�PiV�
DOWR�GH�ORV�VHFWRUHV�SURGXFWLYRV�\�TXH�WDQWR�HVWH�tQGLFH�GH�LQFLGHQFLD�FRPR�HO�GH�
JUDYHGDG�� LQGLFDGRU�TXH� UHODFLRQD�HO�Q~PHUR�GH�GtDV�GH�DXVHQFLD�GHO� WUDEDMR��
FRPR�FRQVHFXHQFLD�GH�ORV�DFFLGHQWHV��FRQ�HO�WLHPSR�WUDEDMDGR�SRU�HO�FROHFWLYR�
GH� WUDEDMDGRUHV� FRQVLGHUDGR�� FRQWLQXD� HO� LQFUHPHQWR� LQLFLDGR� HQ� �����
�2EVHUYDWRULR�LQGXVWULDO�GH�OD�FRQVWUXFFLyQ���������

(O� ,1667��DQWHULRUPHQWH� ,16+7��HQ�VX� LQIRUPH�DQXDO�GH�DFFLGHQWHV�GH�
WUDEDMR�HQ�(VSDxD������SXEOLFy�TXH�HO�VHFWRU�FRQ�PD\RU�tQGLFH�GH�LQFLGHQFLD�GH�
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DFFLGHQWHV� GH� WUDEDMR� HQ� MRUQDGD� GH� WUDEDMR� GH� ODV� SHUVRQDV� WUDEDMDGRUDV�
DVDODULDGDV� IXH� OD� FRQVWUXFFLyQ� VXSHUDQGR� HQ�PiV� GHO� GREOH� OD�PHGLD� GH� ORV�
tQGLFHV�VHFWRULDOHV��'HO�PLVPR�PRGR��SXEOLFy�TXH�HO�VHFWRU�FRQ�PD\RU�tQGLFH�GH�
LQFLGHQFLD� GH� DFFLGHQWHV� GH� WUDEDMR� HQ� MRUQDGD� GH� WUDEDMR� GH� ODV� SHUVRQDV�
WUDEDMDGRUDV�SRU�FXHQWD�SURSLD�IXH�OD�FRQVWUXFFLyQ�VXSHUDQGR�HQ�PiV�GHO�GREOH�
OD�PHGLD�GH�ORV�tQGLFHV�VHFWRULDOHV��,16+7������E���

/RV�VXFHVLYRV�JRELHUQRV��GHVGH�OD�HQWUDGD�HQ�YLJRU�GH�/H\�GH�3UHYHQFLyQ�
GH� 5LHVJRV� /DERUDOHV� HQ� ����� \� FRQ� PD\RU� GHFLVLyQ� GHVGH� ����� FRQ� OD�
DSUREDFLyQ�GH�XQD�(VWUDWHJLD�HVSDxROD�GH�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR��KDQ�
LPSXOVDGR� GLYHUVDV� PHGLGDV� HQ� PDWHULD� SUHYHQWLYD� EXVFDQGR� XQD� UHGXFFLyQ�
VLJQLILFDWLYD�\�GHFLGLGD�GH�OD�VLQLHVWUDOLGDG�ODERUDO��(VWDV�PHGLGDV�HQ�PDWHULD�GH�
SUHYHQFLyQ�� KDELWXDOPHQWH�� DFWLYDGDV� FRQ� HO� FRQVHQVR� GH� ORV� LQWHUORFXWRUHV�
VRFLDOHV�� KDQ� SUHWHQGLGR� HQWUH� RWURV� REMHWLYRV� XQD� UHGXFFLyQ� TXH� SHUPLWD�
DSUR[LPDUQRV� D� ORV� YDORUHV� PHGLRV� GH� OD� VLQLHVWUDOLGDG� ODERUDO� HQ� OD� 8QLyQ�
(XURSHD��,16+7��������,16+7������F���

/D� FRQVWUXFFLyQ� VH� UHJXOD� FRQ� QRUPDWLYD� HVSHFtILFD�� VLVWHPDWL]DQGR� \�
UHJODPHQWDQGR� IDFHWDV�TXH�RWUDV� LQGXVWULDV�QR� WLHQHQ�TXH�FXPSOLU��(VWH�HV�HO�
FDVR� GH� OD� SUHYHQFLyQ� GH� ULHVJRV� ODERUDOHV� HQ� REUDV� GH� FRQVWUXFFLyQ�� 3DUD�
PLQLPL]DU� ULHVJRV� H� LPSHGLU� TXH� HVWRV� VH� PDWHULDOLFHQ� HQ� DFFLGHQWHV� R�
HQIHUPHGDGHV��OD�OHJLVODFLyQ�REOLJD�HQ�HO�VHFWRU�D�WHQHU�XQ�FRQMXQWR�GH�SODQHV�GH�
DFWXDFLyQ�\�SURWRFRORV�SUHYHQWLYRV�\�D�UHDOL]DU�LQVSHFFLRQHV�TXH�VXSHUYLVHQ�VX�
LPSODQWDFLyQ� �%2(�� ������� (Q� HVWH� VLVWHPD� GH� JHVWLyQ�� HO� SUHVXSXHVWR�� OD�
SODQLILFDFLyQ�\�SULRUL]DFLyQ��\�OD�FRRUGLQDFLyQ�GH�DFWLYLGDGHV�HQ�OD�SUHYHQFLyQ�GH�
ULHVJRV�GH�ODV�REUDV�DGTXLHUHQ�XQD�GLPHQVLyQ�WUDQVFHQGHQWDO��(V�HVHQFLDO�TXH�
HO�GLVHxR�\�HMHFXFLyQ�GH�OD�DFWLYLGDG�SURGXFWLYD�GH�OD�REUD�VH�YHDQ�LQIOXHQFLDGRV�
SRU�SULRULGDGHV�SUHYHQWLYDV��+DOH�HW�DO���������3DUDPLR��������5RV�6HUUDQR�HW�DO���
������5XELR�5RPHUR�	�5XELR�*iPH]������D���

'HVGH�HO�PRPHQWR�HQ�TXH�VH�WRPD�OD�GHFLVLyQ�GH�DFRPHWHU�XQD�REUD�GH�
FRQVWUXFFLyQ� OD� SUHYHQFLyQ� GH� ULHVJRV� ODERUDOHV� GHEH� VHU� XQR� GH� ORV� HMHV�
FHQWUDOHV� GHO� SUR\HFWR� FRQVWUXFWLYR�� (VWD� SURSRVLFLyQ� WLHQH� XQD� LPSRUWDQFLD�
FDSLWDO�SDUD��GHVGH�HO�SULQFLSLR��HQIUHQWDU�FXDOTXLHU�ULHVJR�SUHVHQWH��/RV�WUDEDMRV�
HQ�HVWD�LQGXVWULD�HVWiQ�DVRFLDGRV�D�ULHVJRV�TXH�SXHGHQ�RFDVLRQDU�DFFLGHQWHV�GH�
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GLVWLQWD� HVFDOD� GH� JUDYHGDG�� LQFOX\HQGR� ORV� GH� FRQVHFXHQFLDV� PRUWDOHV�� /DV�
FDXVDV�GH�ORV�DFFLGHQWHV�\�SUREOHPDV�GH�VDOXG�HQ�HO�VHFWRU�VH�FRQRFHQ�ELHQ�\�
FDVL�WRGDV�SXHGHQ�SUHYHQLUVH��2,7����������

([LVWH�HQ�(VSDxD�XQD�H[WHQVD�VHULH�GH�REOLJDFLRQHV�OHJDOHV�TXH�H[LJHQ�D�
FDGD� REUD� GH� FRQVWUXFFLyQ� WHQHU� XQDV� GLVSRVLFLRQHV�PtQLPDV�GH� VHJXULGDG� \�
VDOXG��(VWD�UHJXODFLyQ�HVWi�EDVDGD�HQ�HOHPHQWRV�HVSHFtILFRV�WDOHV�FRPR�(VWXGLR�
%iVLFR��(VWXGLR�GH�6HJXULGDG�\�6DOXG��R�3ODQ�GH�6HJXULGDG�\�6DOXG��HQWUH�RWURV��
FRQ� RULJHQ� HQ� OD� 'LUHFWLYD� ������&((�� GH� ��� GH� MXQLR�� TXH� HVWDEOHFH� ODV�
GLVSRVLFLRQHV�PtQLPDV�GH�VHJXULGDG�\�GH�VDOXG�TXH�GHEHQ�DSOLFDUVH�HQ�ODV�REUDV�
GH�FRQVWUXFFLyQ�WHPSRUDOHV�R�PyYLOHV��

7DPELpQ� HV� KDELWXDO� OD� H[LVWHQFLD� GH� FRRUGLQDFLyQ� GH� DFWLYLGDGHV�
HPSUHVDULDOHV��UHFXUVRV�SUHYHQWLYRV��H�LQFOXVR�H[LVWH�UHJXODFLyQ�GH�OD�IRUPDFLyQ�
REOLJDWRULD� FRPSOHPHQWDULD� FRQ� OD� TXH� GHEHQ� FRQWDU� ORV� WUDEDMDGRUHV� GH� ODV�
HPSUHVDV�GHQWUR�GHO�iPELWR�GH�DSOLFDFLyQ�ILMDGD�HQ�HO�YLJHQWH�&RQYHQLR�JHQHUDO�
GHO�VHFWRU�GH�OD�FRQVWUXFFLyQ��%2(���������%2(��������'XUiQ�/ySH]�HW�DO���������
0DFFKLD��������1J�	�7DQJ��������5REOHGR��������5RV�6HUUDQR�HW�DO��������5XELR�
5RPHUR� 	� 5XELR�*iPH]�� ����D�� 5XELR�5RPHUR� 	� 5XELR�*iPH]�� ����E��
6DQWLDJR�� ������� 0HUHFH� HQ� HVWH� OXJDU�� HVSHFLDO� PHQFLyQ� HQWUH� ORV� GLYHUVRV�
&RQYHQLRV� GH� OD� 2UJDQL]DFLyQ� ,QWHUQDFLRQDO� GHO� 7UDEDMR� �2,7�� UDWLILFDGRV� SRU�
(VSDxD� HO� Q~PHUR� ��� GH� OD� 2,7�� GH� ��� GH� MXQLR� GH� ������ UHODWLYR� D� ODV�
SUHVFULSFLRQHV� GH� VHJXULGDG� HQ� OD� LQGXVWULD� GH� OD� HGLILFDFLyQ�� UDWLILFDGR� SRU�
(VSDxD�HO����GH�MXQLR�GH�������

3DUHFH� TXH� OD� OHJLVODFLyQ� H[LVWHQWH� \� HO� FRQRFLPLHQWR� GH� FDXVDV� GH�
DFFLGHQWHV�HQ�HO�VHFWRU�HVWi�VXILFLHQWHPHQWH�DYDQ]DGR��(VSDxD�HV�XQ�SDtV�FRQ�
XQD� LPSRUWDQWH� WUDGLFLyQ� \� XQ� HOHYDGR� YROXPHQ� HFRQyPLFR� YLQFXODGR� D� OD�
LQGXVWULD�GH�OD�FRQVWUXFFLyQ�\�FXHQWD�FRQ�SROtWLFDV��VLVWHPDV�\�UHJXODFLRQHV�GH�
VHJXULGDG� \� VDOXG� ODERUDO� HVSHFtILFDPHQWH� GLVHxDGRV� SDUD� HO� VHFWRU� GH� OD�
FRQVWUXFFLyQ�� (VWR� LQFOX\H�� HQ� PDWHULD� GH� VHJXULGDG� \� VDOXG� ODERUDO�� OH\HV��
RUJDQLVPRV� S~EOLFRV� \� SULYDGRV�� GLYHUVRV� VHUYLFLRV�� UHJXODFLRQHV�� QRUPDV�
WpFQLFDV�� HVWXGLRV�� SXEOLFDFLRQHV� HQWUH� RWURV� \�� DGHPiV�� XQD� DPSOLD� RIHUWD�
IRUPDWLYD� HVSHFtILFDPHQWH� FUHDGD� SDUD� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� �%2(��
������ 'XUiQ� /ySH]� HW� DO��� ������ *RQ]iOH]�0DUWtQ� HW� DO��� ������ 0DFFKLD��
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������0DUWtQH]�� ������ 1J� 	� 7DQJ�� ������ 5REOHGR�� ������ 5RV� 6HUUDQR� HW� DO���
������5XELR�5RPHUR�	�5XELR�*iPH]������D��6DQWLDJR���������HQWRQFHV��¢SRU�
TXp�OD�VLQLHVWUDOLGDG�ODERUDO�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�QR�PXHVWUD�VHxDOHV�
GH� PRGHUDFLyQ� R� FRQWURO"� ¢HV� SRVLEOH� DSRUWDU� DOJR� D� OD� UHGXFFLyQ� GH� OD�
VLQLHVWUDOLGDG�FRQ�XQD�FDUDFWHUL]DFLyQ�GH�ORV�DFFLGHQWHV�GH�WUDEDMR�HQ�HO�VHFWRU�
GH�OD�FRQVWUXFFLyQ�HQIRFDQGR�HO�DQiOLVLV�HQ�ODV�GLIHUHQWHV�IDVHV�GH�OD�REUD"�

(Q� VtQWHVLV�� OD� FRQVWUXFFLyQ�HV� HO� VHFWRU�SURGXFWLYR� TXH�DWUDH� FRQ�PiV�
IXHU]D� OD�DWHQFLyQ�SRU�VXV�HOHYDGRV�Q~PHURV�GH�VLQLHVWUDOLGDG�\��SRU� OR� WDQWR��
WLHQH�HQ�SHUPDQHQWHPHQWH� LQWHUpV�\�SUHRFXSDFLyQ�D� OD�VRFLHGDG�HVSDxROD�\�D�
VXV�LQVWLWXFLRQHV��(V�XQ�iPELWR�HQ�HO�TXH�VH�GHEH�LQYHVWLJDU�\�GHVFXEULU�PXFKR�
FRQRFLPLHQWR� HQ� VHJXULGDG� \� VDOXG� ODERUDO� WRGDYtD�� 3RU� HOOR�� VH� KDFH� FDVL�
LQHYLWDEOH�WUDWDU�GH�LQGDJDU�\�ORFDOL]DU�ORV�KHFKRV�TXH�SRGUtDQ�D\XGDU�D�TXH�OD�
SUHYHQFLyQ�VHD�PHQRV�FRPSOLFDGD�HQ�OD�FRQVWUXFFLyQ�\�UHDOL]DU�SURSXHVWDV�GH�
PHMRUD�SRVLEOHV��

� �
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/D� VHJXULGDG� \� VDOXG� ODERUDO� VRQ� UHOHYDQWHV� HQ� WRGRV� ORV� VHFWRUHV�
HFRQyPLFRV�� SHUR� HV� HVSHFLDOPHQWH� LPSRUWDQWH� SDUD� OD� LQGXVWULD� GH� OD�
FRQVWUXFFLyQ��'HVGH�TXH�H[LVWHQ�GDWRV�UHVSHFWR�GH�ORV�DFFLGHQWHV�GH�WUDEDMR�KD�
VLGR�XQ�WHPD�GH�HVSHFLDO�SUHRFXSDFLyQ��\D�TXH��HQ�EDVH�D�HOORV��HVWD�LQGXVWULD�
VH� FRQVLGHUD� XQR� GH� ORV� VHFWRUHV� ODERUDOHV� PiV� SHOLJURVRV�� $XQTXH� VH� KD�
DYDQ]DGR�PXFKR�HQ� OD�SUHYHQFLyQ�GH�ULHVJRV� ODERUDOHV��HVSHFLDOPHQWH�HQ� ORV�
SDtVHV� GHVDUUROODGRV�� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� WRGDYtD� WLHQH� XQD� DOWD�
VLQLHVWUDOLGDG� HQ� OD� PD\RUtD� GH� ORV� SDtVHV�� 'H� KHFKR�� ODV� HVWDGtVWLFDV� GH�
LQFLGHQWHV�� DFFLGHQWHV�� OHVLRQHV� \� PXHUWHV� VHxDODQ� D� OD� LQGXVWULD� GH� OD�
FRQVWUXFFLyQ�FRPR�XQD�GH�ODV� LQGXVWULDV�PiV�SUHFDULDV�SDUD�WUDEDMDU� �'RQJ�HW�
DO���������,62��������,62���������

2EVHUYDQGR�OD�HYROXFLyQ�GH�ORV�GDWRV�GH�VLQLHVWUDOLGDG�ODERUDO�HQ�HO�VHFWRU�
GH�OD�FRQVWUXFFLyQ�SDUHFH�TXH��D�SHVDU�GH�WRGR�OR�TXH�VH�HVWi�HMHFXWDQGR�HQ�HO�
iPELWR� GH� OD� VHJXULGDG� \� VDOXG� ODERUDO�� D~Q� QR� HVWi� VLHQGR� VXILFLHQWH� SDUD�
HUUDGLFDU�HVWD�ODFUD��2EVHUYDWRULR�LQGXVWULDO�GH�OD�FRQVWUXFFLyQ����������

/D�LPSRUWDQFLD�GH�OD�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR�GH�FRQVWUXFFLyQ�QR�VH�
HVWDEOHFH� SRU� VX� PD\RU� VLQLHVWUDOLGDG�� VLQR� SRU� HO� KHFKR� GH� TXH� WUDEDMDU� HQ�
SUHYHQFLyQ�GH�DFFLGHQWHV�HQ�ODV�REUDV�GH�FRQVWUXFFLyQ�UHTXLHUH�GH�XQD�PD\RU�
HVSHFLDOL]DFLyQ��(VWR�VH�GHEH�SRU�XQ�ODGR�D�OD�QDWXUDOH]D�SDUWLFXODU�GH�ORV�ULHVJRV�
GHO�WUDEDMR�GHO�VHFWRU�GH�OD�FRQVWUXFFLyQ��\�SRU�RWUR�DO�FDUiFWHU�FDPELDQWH�\�GH�
HOHYDGD�SURYLVLRQDOLGDG�HQ�ORV�FHQWURV�GH�WUDEDMR�\�D�OD�FRQMXQFLyQ�GH�PXOWLWXG�
GH�PDQR�GH�REUD�YDULDGD��$QH]LULV�HW�DO���������1J�	�7DQJ��������3LQWR�HW�DO���
������=DON�HW�DO����������

3DUHFH�QHFHVDULR�DFWLYDU�VLQ�GHPRUD�PHMRUDV�HQ�ODV�DFWXDFLRQHV�TXH�VH�
HVWiQ�DSOLFDQGR�HQ� OD� DFWXDOLGDG�H� LQFHQWLYDU� OD� SXHVWD� HQ� IXQFLRQDPLHQWR� GH�
RWUDV��1R�VH�SXHGH�GHMDU�TXH�VLJD�SDVDQGR�HO�WLHPSR�\�TXH�ORV�DYDQFHV�HQ�OD�
VRFLHGDG�� OD� LQYHVWLJDFLyQ�� OD� SURGXFFLyQ� \� OD� WHFQRORJtD� VLJDQ� HVWDQGR�
DFRPSDxDGRV� GH� XQ� LQFUHPHQWR� HQ� HO� Q~PHUR� GH� DFFLGHQWHV� ODERUDOHV� FDVL�
SURSRUFLRQDO� DO� LQFUHPHQWR� GH� IDFWXUDFLyQ�GHO� VHFWRU� �)HUQiQGH]�0XxL]� HW� DO���
������,1667���������(V�QHFHVDULR�DGRSWDU�FDPELRV�FXDQWR�DQWHV�SDUD�VHSDUDU�
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HO�YtQFXOR�H[LVWHQWH�HQWUH�HO�DXPHQWR�GH�ORV�GDWRV�HFRQyPLFRV�HQ�OD�FRQVWUXFFLyQ�
\�HO�FUHFLPLHQWR�HQ�OD�VLQLHVWUDOLGDG�ODERUDO��

([LVWH�XQD�VLPXOWDQHLGDG�GH�GLVWLQWRV�DJHQWHV�LPSOLFDGRV�HQ�ODV�ODERUHV�
SHUWHQHFLHQWHV� D� OD� REUD� FRQVWUXFFLyQ�� FRQWUDWLVWDV� \� RWURV� HPSUHVDULRV��
DUTXLWHFWRV�\�GHPiV� WpFQLFRV��REUHURV�\�SHRQHV��FOLHQWHV�\�SURYHHGRUHV��HWF���
WRGRV� FRQHFWDGRV� SRU� XQ� VLQJXODU� OXJDU� GH� WUDEDMR�� 7RGDV� ODV� SDUWHV� VRQ�
LPSRUWDQWHV�SDUD�WUDWDU�GH�ORJUDU�\�PDQWHQHU�XQ�JUDGR�DFHSWDEOH�GH�VHJXULGDG�\�
VDOXG�HQ�OD�SUD[LV�GHELHQGR�WUDEDMDU�GH�IRUPD�FRQMXQWD�\�FRRUGLQDGD��%RL[��������
/R]DQR�'tH]��HW�DO���������1LVNDQHQ�HW�DO�����������

(Q� PXFKDV� RFDVLRQHV� VH� SLHQVD� HQ� OD� SUHYHQFLyQ� FRPR� XQ� JDVWR��
HVSHFLDOPHQWH�HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ��DO�WHQHU�TXH�FXPSOLU�HQ�PDWHULD�
GH�SUHYHQFLyQ�QR� VROR� OD� QRUPDWLYD� DSOLFDEOH� D� WRGDV� ODV� LQGXVWULDV�� VLQR�XQD�
DPSOLD�QRUPDWLYD�HVSHFtILFD��/D�SUHYHQFLyQ�HV�UHDOPHQWH�XQD�LQYHUVLyQ��TXL]iV�
OD�PHMRU�\�PiV�UHQWDEOH��,NSH��HW�DO����������8QD�LQYHUVLyQ�TXH�SHUPLWLUtD�HOLPLQDU�
R� UHGXFLU� HO� GDxR� GH� OD� SHUVRQD� TXH� VXIUH� XQ� DFFLGHQWH� ODERUDO�� UHGXFLU� HO�
TXHEUDQWR� VRFLDO� HQ�HO� KiELWDW� GH� OD� SHUVRQD� DFFLGHQWDGD� \� GH� OD� HPSUHVD� \��
UHGXFLU�HO�GHWULPHQWR�HFRQyPLFR�TXH�VXSRQHQ�OD�LQFDSDFLGDG�GH�OD�SHUVRQD�SDUD�
HMHUFHU�HQ�VX�VHFWRU�SURGXFWLYR�\�ORV�GDxRV�PDWHULDOHV��6ZXVWH�HW�DO����������7RGD�
LQYHVWLJDFLyQ�\�FRQRFLPLHQWR�GLULJLGR�D�UHGXFLU�OD�VLQLHVWUDOLGDG�GHEH�VHU�VDOXGDGR�
FRQ� H[SHFWDFLyQ�� DXQTXH� VH� HQFXHQWUH� HQ� IDVHV� LQFLSLHQWHV� \� D~Q� IDOWR� GH�
XQLYHUVDOL]DFLyQ��/D�ILUPH�FRQYLFFLyQ�TXH�PRWLYD�HVWD�WHVLV�HV�FUHHU�TXH�ODV�FRVDV�
SXHGHQ�\�VH�GHEHQ�KDFHU�PHMRU�HQ�OD�SUHYHQFLyQ�GH�ULHVJRV�ODERUDOHV�HQ�OD�REUD�
GH�FRQVWUXFFLyQ�\�TXH�HVD�GLVSRVLFLyQ�HYLWD�HO�GHWHULRUR�GH�PXFKDV�YLGDV����

� �



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ��� �
�

����(/�(67$'2�'(�/$�&8(67,Ï1�

'H�OD�E~VTXHGD�\�HO�DQiOLVLV�GH�OD�OLWHUDWXUD�UHYLVDGD�GXUDQWH�HO�GHVDUUROOR�
GH�OD�SUHVHQWH�LQYHVWLJDFLyQ��SDUHFH�LPSRUWDQWH�HQIDWL]DU�HQ�ODV�LQYHVWLJDFLRQHV�
SUHYLDV�PiV�GHVWDFDGDV�\�VLJQLILFDWLYDV�VREUH�WHPDV�VLPLODUHV��(V�SHUWLQHQWH�HQ�
HVWH� SXQWR� UHPLWLUVH� D� ORV� HVWXGLRV� H� LQYHVWLJDFLRQHV� TXH�� SXEOLFDGRV� SRU�
RUJDQLVPRV�UHFRQRFLGRV�R�HQ�UHYLVWDV�FLHQWtILFDV��SHUPLWHQ�HVWDEOHFHU�HO�HVWDGR�
GHO� DUWH� R� OD� FXHVWLyQ� VREUH� HO� DQiOLVLV� GH� OD� DFFLGHQWDOLGDG� ODERUDO� SRQLHQGR�
HVSHFLDO� LQWHUpV� HQ� HO� GH� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� \�� HVSHFLDOPHQWH�� HQ�
(VSDxD��&RQ�HVWH�REMHWLYR�VH�FRPLHQ]D�FRQ�SXEOLFDFLRQHV�PiV�JHQHUDOLVWDV�\�GH�
SDtVHV�H[WUDQMHURV��SDUD�LU�HQIRFDQGR�HO�HVWDGR�GH�OD�FXHVWLyQ�DO�DQiOLVLV�GH�OD�
DFFLGHQWDOLGDG�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�HQ�(VSDxD��

6RQ�SOXUDOHV�\�PX\�YDULDGRV�ORV�HVWXGLRV�GHVWLQDGRV�D�SURIXQGL]DU�HQ�HO�
FRQRFLPLHQWR�GH�ODV�FDXVDV�\�PHFDQLVPRV�GH�ORV�DFFLGHQWHV�HQ�XQD�YDULHGDG�GH�
VHFWRUHV�LQGXVWULDOHV�\��HQ�SDUWLFXODU��HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��(QWUH�ODV�
LQYHVWLJDFLRQHV�UHODFLRQDGDV�FRQ�DFFLGHQWHV�ODERUDOHV�QR�H[FOXVLYDV�GHO�VHFWRU�
GH�OD�FRQVWUXFFLyQ�\�HQ�HO�iPELWR�H[WUDQMHUR�VH�SXHGHQ�PHQFLRQDU�ODV�VLJXLHQWHV�
HQ�RUGHQ�FURQROyJLFR��

-DFLQWR�\�$VSLQZDOO��������HVWXGLDURQ�ORV�SURFHGLPLHQWRV�GH�QRWLILFDFLyQ�
GH� DFFLGHQWHV� ODERUDOHV� HQ� ORV� SDtVHV� GH� OD� 8QLyQ� (XURSHD� FHQWUiQGRVH�
HVSHFLDOPHQWH�HQ�ORV�VLVWHPDV�GH�SUHVHQWDFLyQ�GH�LQIRUPHV�\�UHJLVWUR��DVt�FRPR�
HQ�ODV�SULQFLSDOHV�FDUDFWHUtVWLFDV�GH�ODV�EDVHV�GH�GDWRV�QDFLRQDOHV�TXH�VH�XWLOL]DQ�
SDUD�OD�SURGXFFLyQ�GH�HVWDGtVWLFDV�RILFLDOHV��/D�HQFXHVWD�TXH�UHDOL]DURQ�PXHVWUD�
TXH�PXFKRV�SDtVHV�HXURSHRV�WLHQHQ�GLIHUHQWHV�PpWRGRV�\�SURFHGLPLHQWRV�SDUD�
UHFRSLODU� \� FRPSLODU� GDWRV� VREUH�DFFLGHQWHV� ODERUDOHV�� OR� TXH� LQHYLWDEOHPHQWH�
SODQWHD�SUREOHPDV�DO�FRPSDUDU�ODV�HVWDGtVWLFDV�GH�DFFLGHQWHV�HQWUH�ORV�HVWDGRV�
PLHPEURV�GH�OD�8QLyQ�(XURSHD��8QR�GH�ORV�DVSHFWRV�SULQFLSDOHV�TXH�SODQWHDQ�
SUREOHPDV�D�OD�SURGXFFLyQ�GH�HVWDGtVWLFDV�D�QLYHO�GH�OD�8QLyQ�HVWi�UHODFLRQDGR�
FRQ�ORV�GLIHUHQWHV�HVTXHPDV�GH�FODVLILFDFLyQ�\�FRGLILFDFLyQ�TXH�VH�XWLOL]DQ�SDUD�
GHWHUPLQDGDV�YDULDEOHV��HO�RWUR�DVSHFWR�SULQFLSDO�TXH�SODQWHD�SUREOHPDV�HV�TXH�
DOJXQRV� SDtVHV� QR� FXEUHQ� WRGRV� ORV� VHFWRUHV� GH� DFWLYLGDG� HFRQyPLFD�� (VWDV�
GLILFXOWDGHV� VH� YDQ� VXSULPLHQGR� D� PHGLGD� TXH� DYDQ]D� HO� HVIXHU]R� GH�
DUPRQL]DFLyQ��
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&DVWLOOR�5RVD� HW� DO�� ������� HIHFWXDURQ� XQ� HVWXGLR� EXVFDQGR� LGHQWLILFDU�
UHODFLRQHV�VLJQLILFDWLYDV�HQWUH�ORV�IDFWRUHV�SHUVRQDOHV�\�ODV�FRQVHFXHQFLDV�GH�ORV�
DFFLGHQWHV� HOpFWULFRV� HQ� HO� WUDEDMR� SDUD� GLYHUVRV� VHFWRUHV� GH� DFWLYLGDG��
5HDOL]DURQ� XQ� DQiOLVLV� GH� ODV� UHODFLRQHV� GH� GHSHQGHQFLD� HQ� ��� FDWHJRUtDV�
FODVLILFDGDV�HQ����YDULDEOHV�DVRFLDGDV�D�ORV�GDWRV�FRQWHQLGRV�HQ�ORV�LQIRUPHV�GH�
DFFLGHQWHV�GH�WUDEDMR�VREUH��������DFFLGHQWHV�HOpFWULFRV�RFXUULGRV�HQ�(VSDxD�
HQWUH������\�������/RV�GDWRV�LQFOXLGRV�HQ�ORV�LQIRUPHV�GH�DFFLGHQWHV�GH�WUDEDMR�
VRQ�FODVLILFDGRV�VHJ~Q�OD�FRGLILFDFLyQ�GH�ODV�HVWDGtVWLFDV�HXURSHDV�GH�DFFLGHQWHV�
ODERUDOHV��(6$:���/RV�UHVXOWDGRV�REWHQLGRV�PRVWUDURQ�TXH�ORV�WUHV�VHFWRUHV�GH�
DFWLYLGDG��SULPDULR��VHFXQGDULR�\�WHUFLDULR�VH�YHQ�LPSDFWDGRV�GH�PDQHUD�GLIHUHQWH�
SRU�ORV�DFFLGHQWHV�HOpFWULFRV�WDQWR�GLUHFWRV�\�FRQWDFWR�LQGLUHFWR��(Q�HO�DQiOLVLV�GH�
IDFWRUHV�SHUVRQDOHV�LGHQWLILFDURQ�UHODFLRQHV�HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV�HQWUH�
HVWH�WLSR�GH�DFFLGHQWHV�\�HO�VH[R��HGDG��H[SHULHQFLD��QDFLRQDOLGDG�\�RFXSDFLyQ�
GH�ORV�WUDEDMDGRUHV��6H�HQFRQWUy�TXH�HO�����GH�HVWH�WLSR�GH�DFFLGHQWHV�VH�GD�HQ�
VROR�WUHV�FDWHJRUtDV�VLHQGR�XQD�GH�HOODV�ORV�DUWHVDQRV�\�WUDEDMDGRUHV�FDOLILFDGRV�
HQ�PDQXIDFWXUD�\�FRQVWUXFFLyQ��$GHPiV��HQWUH�HVWRV�WUDEDMDGRUHV�OD�IUHFXHQFLD�
HV�PD\RU�HQ�DFFLGHQWHV�HOpFWULFRV�SRU�FRQWDFWR�GLUHFWR��

<DQJ�HW�DO���������UHVHxDURQ�TXH�HO�ULHVJR�GH�GHVHPSHxR�GH�OD�DFWLYLGDG��
FRPR�SDUWH�LPSRUWDQWH�GH�OD�HQWUDGD�D�ODV�GHFLVLRQHV�GH�SODQLILFDFLyQ�RSHUDWLYD��
GHEH� UHIOHMDU� H[SOtFLWDPHQWH� ORV� IDFWRUHV� FUtWLFRV� �SDUiPHWURV� FUtWLFRV� GH�
VHJXULGDG�� TXH� GHWHUPLQDQ� HO� QLYHO� GH� ULHVJR� LQYROXFUDGR� HQ� OD� DFWLYLGDG��
$QDOL]DURQ�ODV�SULQFLSDOHV�WHRUtDV�GH�DFFLGHQWHV�TXH�VRQ�UHOHYDQWHV�HQ�OD�IDVH�
RSHUDWLYD� SDUD� HQFRQWUDU� FRQFHSWRV� H� LPSOLFDFLRQHV� FODYH� SDUD� HO� DQiOLVLV� GH�
ULHVJRV� GHO� GHVHPSHxR� GH� OD� DFWLYLGDG�� 6X� SULQFLSDO� FRQFOXVLyQ� HV� TXH� ODV�
GLIHUHQWHV�WHRUtDV�QR�HVWiQ�HQ�FRQIOLFWR��VLQR�TXH�VH�FRPSOHPHQWDQ�SDUD�REWHQHU�
OD� OLVWD� GH� ORV� IDFWRUHV� FUtWLFRV� GH� VHJXULGDG� TXH� FXEUH� ORV� IDFWRUHV� PiV�
LPSRUWDQWHV� HQ� XQ� VHQWLGR� DPSOLR�� GHPRVWUDQGR� FyPR� HVWDV� WHRUtDV� GH� OD�
FDXVDOLGDG�GH�DFFLGHQWHV�SXHGHQ�FRQWULEXLU�DO�DQiOLVLV�GH�ULHVJRV�UHODFLRQDGRV�
FRQ�OD�DFWLYLGDG��FRPR�XQ�LQVXPR�SDUD�ODV�GHFLVLRQHV�GH�SODQLILFDFLyQ�RSHUDWLYD���

-DQNRYVNê�HW�DO���������DQDOL]DURQ�ORV�GDWRV�VREUH�DFFLGHQWHV� ODERUDOHV�
UHJLVWUDGRV�HQ�HO� WUDQVSRUWH�GH�PDGHUD�GH� ODV�EDVHV�GH�GDWRV�GH� OD�HPSUHVD�
IRUHVWDO� HVWDWDO�HVORYDFD�D� OR� ODUJR�GHO�SHUtRGR�GH� ORV�DxRV������������(VWRV�
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UHJLVWURV�HVWDEDQ�FRGLILFDGRV�VHJ~Q�OD�PHWRGRORJtD�GH�(VWDGtVWLFDV�(XURSHDV�GH�
$FFLGHQWHV�GH�7UDEDMR��HQ�DGHODQWH�(($7���(Q�FDVRV�HQ�TXH�HO�PRGR�QDUUDWLYR�
GH� OD� OHVLyQ�� OD�GHVFULSFLyQ�YHUEDO�GHO�DJHQWH�PDWHULDO�R� OD�FDXVD�QDUUDWLYD�GHO�
DFFLGHQWH� HQWUDUDQ� HQ� FRQIOLFWR� FRQ� OD� LQIRUPDFLyQ� FRGLILFDGD� D� WUDYpV� GH� OD�
PHWRGRORJtD�(($7��UHVROYLHQGR�HO�FRQIOLFWR�UHFRGLILFDQGR�ODV�YDULDEOHV�(($7�GH�
DFXHUGR�FRQ�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�HQ�ODV�QDUUDWLYDV��&RQFOX\HURQ�TXH�HO�
JUXSR�GH�HPSOHDGRV�PiV�DPHQD]DGR�VRQ�DTXHOORV�FRQ���D���DxRV�GH�H[SHULHQFLD�
\� PiV� GH� ��� DxRV�� 6X� DQiOLVLV� GH� UHJUHVLyQ� FRUUHODFLRQy� FRQ� XQD� UHODFLyQ�
PRGHUDGDPHQWH� IXHUWH� OD� HGDG� GH� ORV� FDPLRQHV� PDGHUHURV� \� HO� Q~PHUR� GH�
DFFLGHQWHV� \�PRVWUy� TXH� H[LVWH� XQD� UHODFLyQ�PX\� IXHUWH� HQWUH� HO� YROXPHQ� GH�
PDGHUD�WUDQVSRUWDGD��HO�Q~PHUR�GH�HPSOHDGRV��\�HO�Q~PHUR�GH�DFFLGHQWHV��

6DUNDU�HW�DO�� �������DSOLFDURQ� WpFQLFDV�GH�DSUHQGL]DMH�DXWRPiWLFR�HQ�HO�
iPELWR�GH� ORV� DFFLGHQWHV� ODERUDOHV�SDUD� SUHGHFLU� OD� JUDYHGDG�GH� ODV� OHVLRQHV�
XWLOL]DQGR�GDWRV�WDQWR�UHDFWLYRV��HO�LQIRUPH�GH�LQYHVWLJDFLyQ�UHJLVWUDGR�GHVSXpV�
GH� TXH� VH� SURGXFH� HO� DFFLGHQWH� �� LQFLGHQWH�� FRPR� SURDFWLYRV�� HO� LQIRUPH� GH�
LQVSHFFLyQ�X�REVHUYDFLRQHV�GH�VHJXULGDG��(Q�HVWH�HVWXGLR�ORV�GRV�WLSRV�GH�GDWRV�
VH�UHFRSLODURQ�GH�XQD�SODQWD�GH�IDEULFDFLyQ�GH�DFHUR�HQ�OD�,QGLD��0RVWUDQGR�TXH�
HVWDGtVWLFDPHQWH�OD�SUHGLFFLyQ�GH�OD�JUDYHGDG�GH�OD�OHVLyQ�HV�VLJQLILFDWLYDPHQWH�
PiV�DOWD�VL�VH�XWLOL]D�XQ�FRQMXQWR�GH�GDWRV�PL[WR�TXH�XQ�FRQMXQWR�GH�GDWRV�UHDFWLYR�
VRODPHQWH��$GHPiV��JHQHUDQ�XQ�FRQMXQWR�GH����UHJODV�GH�GHFLVLyQ�GH�VHJXULGDG�
QtWLGDV�XWLOL]DQGR�7ROHUDQFH�5RXJK�6HW�$SSURDFK��756$���TXH�SXHGH�H[SOLFDU�ORV�
IDFWRUHV� UHVSRQVDEOHV� GH� ORV� UHVXOWDGRV� GH� OD� JUDYHGDG� GH� ODV� OHVLRQHV��
FDOLILFDGDV�FRPR���)DWDO����&DVR�PpGLFR��\��3ULPHURV�DX[LOLRV����

6DUNDU� \� 0DLWL� ������� UHYLVDURQ� ODV� SXEOLFDFLRQHV� TXH� H[DPLQDQ� OD�
DSOLFDFLyQ�GH�HQIRTXHV�GH�0DFKLQH�/HDUQLQJ��0/��HQ�HO�DQiOLVLV�GH�DFFLGHQWHV�
ODERUDOHV��(O�SURFHVR�GH�UHFRSLODFLyQ�GH�ORV�DUWtFXORV�GH�DOWR�YDORU�FLHQWtILFR�VH�
OLPLWy�PHGLDQWH�XQ�SURFHVR�HVWUXFWXUDGR�GH�FXDWUR�IDVHV��D�VDEHU��,��E~VTXHGD�
ELEOLRPpWULFD���,,��DQiOLVLV�GHVFULSWLYR���,,,��DQiOLVLV�ELEOLRPpWULFR�\��,9��DQiOLVLV�GH�
UHGHV�GH�FLWDV��$�SDUWLU�GH�HVWD�H[WHQVD�UHYLVLyQ��VH�REWXYLHURQ�YDULRV�KDOOD]JRV�
FODYH�HQ� OD�DSOLFDFLyQ�GH�HQIRTXHV�0/�HQ�HO�DQiOLVLV�GH�DFFLGHQWHV� ODERUDOHV��
2EVHUYDURQ� XQD� WHQGHQFLD� FUHFLHQWH� HQ� OD� DSOLFDFLyQ� GH� HQIRTXHV� 0/� HQ� HO�
DQiOLVLV�GH�DFFLGHQWHV�ODERUDOHV�GXUDQWH�HO�SHUtRGR�GHVGH������KDVWD�������((��
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88��� &KLQD� \� 7DLZiQ� VRQ� ORV� SDtVHV� �� UHJLRQHV� OtGHUHV� HQ� OD� SXEOLFDFLyQ� GH�
DUWtFXORV��(QFRQWUDURQ�TXH�ORV�FXDWUR�GRPLQLRV�SULQFLSDOHV�GH�LQYHVWLJDFLyQ�VRQ�
�,��SUHGLFFLyQ�GH�ORV�UHVXOWDGRV�GHO�LQFLGHQWH���,,��H[WUDFFLyQ�GH�SDWURQHV�EDVDGRV�
HQ�UHJODV���,,,��SUHGLFFLyQ�GHO�ULHVJR�GH�OHVLRQHV�\��,9��SUHGLFFLyQ�GH�OD�JUDYHGDG�
GH�OD�OHVLyQ����

5HVSHFWR� D� ODV� SXEOLFDFLRQHV� TXH� KDQ� FRQWULEXLGR� D� SURIXQGL]DU� HQ� OD�
UHODFLyQ� HQWUH� OD� SHUFHSFLyQ� GH� ULHVJR� \� OD� DFFLGHQWDOLGDG� HQ� HO� VHFWRU� GH� OD�
FRQVWUXFFLyQ�VH�HQFXHQWUDQ�YDULDV�UHIHUHQFLDV�TXH�FRQWULEX\HQ�D�GDU�UHOHYDQFLD�
D� OD�WRPD�HQ�FXHQWD� OD�SHUFHSFLyQ�GHO�ULHVJR�GH�DFFLGHQWH�SDUD�DYDQ]DU�HQ�OD�
FRPSUHQVLyQ�GHO�IHQyPHQR��

/X�\�<DQ��������GHOLPLWDURQ�TXH��GHELGR�DO�FDUiFWHU�~QLFR�GH�ORV�SUR\HFWRV�
GH�FRQVWUXFFLyQ��HO�ULHVJR�SHUFLELGR�VH�XWLOL]D�DPSOLDPHQWH�SDUD�FXDQWLILFDU� ORV�
ULHVJRV� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� 6X� HVWXGLR� LQYHVWLJy� ORV� GRV� WLSRV�
SULQFLSDOHV�GH�PHGLFLyQ�GHO�ULHVJR�SHUFLELGR�TXH�VH�XWLOL]DQ�HQ�ORV�SUR\HFWRV�GH�
FRQVWUXFFLyQ��PHGLFLyQ�GLUHFWD�\�PHGLFLyQ�EDVDGD�HQ�OD�XWLOLGDG�HVSHUDGD��/RV�
GLUHFWRUHV�GH�SUR\HFWRV�GH�HPSUHVDV�FRQWUDWLVWDV�HQ�&KLQD�HYDO~DQ����ULHVJRV�
LQGHSHQGLHQWHV� XWLOL]DQGR� WUHV� HVWUDWHJLDV� GLIHUHQWHV�� PHGLFLyQ� GLUHFWD��
SUREDELOLGDG�GH�ULHVJR�H� LPSDFWR�SRWHQFLDO��/DV�GRV�~OWLPDV�VH�FRPELQDQ�SDUD�
FUHDU� OD� PHGLFLyQ� HVSHUDGD� EDVDGD� HQ� OD� XWLOLGDG�� 6X� HVWXGLR� XWLOL]y� XQ�
FXHVWLRQDULR�SDUD�LQYHVWLJDU�OD�SHUFHSFLyQ�GH�ULHVJR�GH�ORV�FRQWUDWLVWDV�HQ�&KLQD��
(O�FXHVWLRQDULR�FRQVWDED�GH����IDFWRUHV�GH�ULHVJR�DVRFLDGRV�FRQ�SUR\HFWRV�GH�
FRQVWUXFFLyQ��/RV����SDUWLFLSDQWHV�VRQ�WRGRV�JHUHQWHV�GH�SUR\HFWRV�HPSOHDGRV�
SRU�FRQWUDWLVWDV�H�LQVFULWRV�HQ�XQ�SURJUDPD�GH�FDSDFLWDFLyQ�D�WLHPSR�SDUFLDO�HQ�
XQD�XQLYHUVLGDG�PHGLDQD�HQ�HO�VXU�GH�&KLQD��7RGRV�ORV�GLUHFWRUHV�GH�SUR\HFWRV�
VRQ�KRPEUHV��$GHPiV��WRGRV�ORV�HQFXHVWDGRV�SHUWHQHFHQ�D�HPSUHVDV�FKLQDV�GH�
SULPHU�QLYHO��6XV�UHVXOWDGRV�PRVWUDURQ�TXH�HO�RUGHQ�GH�FODVLILFDFLyQ�GH�ULHVJR�
REWHQLGR�GH�OD�HVWUDWHJLD�GH�PHGLFLyQ�GLUHFWD�HV�VLJQLILFDWLYDPHQWH�GLIHUHQWH�GHO�
REWHQLGR� GH� OD�PHGLFLyQ� EDVDGD� HQ� OD� XWLOLGDG� HVSHUDGD�� $GHPiV�� OD� SULPHUD�
PHGLGD�HV��HQ�JHQHUDO��XQ�PHMRU�LQGLFDGRU�SUHGLFWLYR�GH�ORV�DSRUWHV�JHUHQFLDOHV�
UHODWLYRV�TXH�OD�VHJXQGD��6XV�FRQFOXVLRQHV�UHVDOWDURQ�TXH�FRPSUHQGHU�FyPR�OD�
SHUFHSFLyQ� GHO� ULHVJR� DIHFWD� OD� HYDOXDFLyQ� GHO� ULHVJR� WLHQH� HO� SRWHQFLDO� GH�
FRQYHUWLUVH�HQ�XQ�FRPSRQHQWH�YDOLRVR�GH�ORV�FXUVRV�VREUH�HVWUDWHJLDV�GH�JHVWLyQ�
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GHO�ULHVJR�\�VREUH�QHJRFLDFLRQHV�GH�DVLJQDFLyQ�GHO�ULHVJR�\�TXH�HV�QHFHVDULR�
UHDOL]DU� PiV� LQYHVWLJDFLRQHV� SDUD� FRQILUPDU� ODV� GLIHUHQFLDV� HQWUH� LQGXVWULDV� \�
HQWUH�SDtVHV�����

=KDQJ�HW�DO���������H[SRQHQ�TXH�OD�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR�HQ�ORV�
VLWLRV�GH�FRQVWUXFFLyQ�SXHGH�YHUVH�LQIOXHQFLDGD�SRU�GHFLVLRQHV�WRPDGDV�DQWHV�GH�
OD� HWDSD� GH� FRQVWUXFFLyQ� \� TXH�QR� HVWi� FODUR� VL� ORV� WRPDGRUHV� GH� GHFLVLRQHV�
DJXDV�DUULED�FRPSDUWHQ�SHUFHSFLRQHV�GH�ULHVJR�VLPLODUHV�GH�VHJXULGDG�\�VDOXG�
ODERUDO�FRQ�TXLHQHV�UHDOL]DQ�HO�WUDEDMR�GH�FRQVWUXFFLyQ��6X�HVWXGLR�H[SORUy�ODV�
SHUFHSFLRQHV� GH� ULHVJR� GH� VHJXULGDG� \� VDOXG� HQ� HO� WUDEDMR� GH� DUTXLWHFWRV��
LQJHQLHURV�� JHUHQWHV� GH� FRQVWUXFFLyQ� \� SURIHVLRQDOHV� GH� VHJXULGDG� \� VDOXG�
ODERUDO� XWLOL]DQGR� OD�PHWRGRORJtD�4��6H� XWLOL]DURQ� IRWRJUDItDV� TXH� UHSUHVHQWDQ�
GLIHUHQWHV�WHFQRORJtDV�PpWRGRV�SDUD�FDSWXUDU�ORV�MXLFLRV�GH�ULHVJR�GH�VHJXULGDG�
\�VDOXG�HQ�HO�WUDEDMR�GH�ORV�SURIHVLRQDOHV��/RV�GDWRV�XWLOL]DGRV�SDUD�HO�DQiOLVLV�VH�
UHFRSLODURQ� GH� ��� SDUWLFLSDQWHV� WLHQHQ� XQD� LQIOXHQFLD� VXVWDQFLDO� R� VH� YHQ�
DIHFWDGRV�VXVWDQFLDOPHQWH�SRU�ORV�ULHVJRV�GH�VHJXULGDG�\�VDOXG�ODERUDO�LPSOtFLWRV�
HQ�OD�SODQLILFDFLyQ�GH�OD�FRQVWUXFFLyQ�\�ODV�GHFLVLRQHV�GH�GLVHxR�\�TXH�WUDEDMDQ�
HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� HQ� $XVWUDOLD�� (VWRV� SURIHVLRQDOHV� HPLWLHURQ�
MXLFLRV�VREUH�OD�SUREDELOLGDG�GH�XQD�OHVLyQ�DFFLGHQWDO�DVRFLDGD�D�XQD�YDULHGDG�GH�
VLVWHPDV� GH� FRQVWUXFFLyQ� VHOHFFLRQDGRV�� DVt� FRPR� OD� JUDYHGDG� GH� ODV�
FRQVHFXHQFLDV�HQ�FDVR�GH�TXH�RFXUULHUD�DOJ~Q�DFFLGHQWH��/D�VLPLOLWXG���GLIHUHQFLD�
GHQWUR�GHO�JUXSR�\�OD�VLPLOLWXG���GLIHUHQFLD�HQWUH�JUXSRV�VH�HYDOXDURQ�XWLOL]DQGR�
SXQWDFLRQHV� GH� FDOLILFDFLyQ� \� FODVLILFDFLRQHV� UHODWLYDV� SDUD� SURSRUFLRQDU� XQD�
GHVFULSFLyQ� KROtVWLFD�� 6XV� UHVXOWDGRV� PRVWUDURQ� TXH� HO� XVR� GH� XQ� HQIRTXH�
WHFQROyJLFR�VROR�SDUD�HO�DQiOLVLV�GH�ULHVJRV�GH�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR�HV�
LQDGHFXDGR�SDUD�UHIOHMDU�OD�FRPSOHMLGDG�GH�ODV�SHUFHSFLRQHV�\�MXLFLRV�KHFKRV�SRU�
ORV�SDUWLFLSDQWHV�GHO�SUR\HFWR�\�TXH�ORV�IDFWRUHV�VRFLDOHV��SVLFROyJLFRV�\�WpFQLFRV�
LQWHUDFW~DQ� SDUD� GDU� IRUPD� D� MXLFLRV� GH� ULHVJR� VXEMHWLYRV� GHVDILDQGR� HO�
SHQVDPLHQWR� WUDGLFLRQDO� GH� JHVWLyQ� GH� ULHVJRV�� TXH� DVXPH� TXH� HO� ULHVJR� HV�
REMHWLYR�\�IiFLOPHQWH�FXDQWLILFDEOH��6XV�FRQFOXVLRQHV�VHxDODQ�TXH��HQ�HO�HQWRUQR�
GHO� SUR\HFWR� GH� FRQVWUXFFLyQ�� ODV� HVWUDWHJLDV� GH� JHVWLyQ� GH� ULHVJRV� GHEHQ�
FRQVLGHUDU�ODV�SHUFHSFLRQHV�GH�ULHVJR�GH�VHJXULGDG�\�VDOXG�GH�WRGDV�ODV�SDUWHV�
LQWHUHVDGDV�\D�TXH�WLHQHQ�LPSDFWR�\�SXHGHQ�YHUVH�DIHFWDGRV�OD�HYDOXDFLyQ�GH�
ULHVJRV�\�ODV�GHFLVLRQHV�UHODFLRQDGDV�FRQ�HO�FRQWURO��
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=KDR�HW�DO���������PDQLILHVWDQ�TXH�PXFKRV�LQYHVWLJDGRUHV�KDQ�DGYHUWLGR�
OD� GLVFRUGDQFLD� GH� ODV� SHUFHSFLRQHV� GH� ULHVJR� HQWUH� ODV� SDUWHV� LQWHUHVDGDV�
FUtWLFDV� HQ� HO� WUDEDMR� GH� FRQVWUXFFLyQ� VHJXUR�� VLQ� HPEDUJR�� SRFRV� KDQ�
SURSRUFLRQDGR�HYLGHQFLD�FXDQWLILFDEOH�TXH�ORV�GHVFULED��6X�WUDEDMR�EXVFD�OOHQDU�
HVH� YDFtR� GH� SUHFHSFLyQ� OOHYDQGR� D� FDER� XQ� H[SHULPHQWR� TXH� LQYHVWLJD� ODV�
SHUFHSFLRQHV� GHO� ULHVJR� HQ� OD� FRQVWUXFFLyQ� VHJ~Q� ODV� SDUWHV� LQWHUHVDGDV�� 6X�
DQiOLVLV�GH�GDWRV�FRQILUPy�OD�H[LVWHQFLD�GH�WDO�GLVFRUGDQFLD�H�LQGLFy�XQD�WHQGHQFLD�
HQ� OD�HVWLPDFLyQ�GH� OD�SUREDELOLGDG�GH� ULHVJR��6X�H[SHULPHQWR�VH�EDVy�HQ�XQ�
SURFHGLPLHQWR� YDOLGDGR� SDUD� PDQLSXODU� ODV� SHUFHSFLRQHV� GH� ULHVJR� HQ� ORV�
VLVWHPDV� GH� FRQVWUXFFLyQ�� 6H� FDOFXOy� HO� $OID� GH� &URQEDFK� SDUD� PHGLU� OD�
FRQILDELOLGDG� GHO� LQVWUXPHQWR� \� RWURV� FRHILFLHQWHV� HVWDGtVWLFRV� SDUD� PHGLU� OD�
FRQFRUGDQFLD� LQWUDJUXSR� \� HQWUH� JUXSRV�� /DV� SDUWHV� LQWHUHVDGDV� FRQ�
SHUFHSFLRQHV� GH� ULHVJR� GH� PHQRU� D� PD\RU� VRQ� DUTXLWHFWRV�� FRQWUDWLVWDV��
SURIHVLRQDOHV� GH� OD� VHJXULGDG� H� LQJHQLHURV�� ,QFOX\HQGR� HVWXGLRV� SUHYLRV�� VXV�
UHVXOWDGRV� WDPELpQ� VXJLHUHQ� TXH� ORV� GLVHxDGRUHV� KDQ� PHMRUDGR� VXV�
FRQRFLPLHQWRV�HQ�VHJXULGDG�HQ�OD�FRQVWUXFFLyQ�GH�HGLILFLRV��SHUR�HQ�FRPSDUDFLyQ�
FRQ�ORV�FRQVWUXFWRUHV��SUHVHQWDQ�PiV�GLILFXOWDGHV�SDUD�OOHJDU�D�XQ�FRQVHQVR�GH�
SHUFHSFLyQ��6XV�UHVXOWDGRV�WLHQHQ�SRU�GHVWLQR�VHU�XWLOL]DGRV�SDUD�OD�JHVWLyQ�GH�
ULHVJRV�\�SRU�ORV�WRPDGRUHV�GH�GHFLVLRQHV�SDUD�UHHYDOXDU�ORV�GLIHUHQWHV�MXLFLRV�
GH�ODV�SDUWHV�LQWHUHVDGDV�DO�FRQVLGHUDU�OD�SUHYHQFLyQ�GH�OHVLRQHV�\�OD�HYDOXDFLyQ�
GH�ULHVJRV����

&KPXWLQD� \� 5RVH� ������� H[SORUDURQ� HO� SDSHO� GHO� FRQRFLPLHQWR�� ODV�
SHUFHSFLRQHV� \� ODV� H[SHULHQFLDV� FRQ� ODV�PHGLGDV� GH� UHGXFFLyQ� GHO� ULHVJR� GH�
GHVDVWUHV�HQWUH�ODV�SDUWHV�LQWHUHVDGDV�GH�OD�FRQVWUXFFLyQ�LQIRUPDO�EDVDGR�HQ�XQ�
HVWXGLR�GH�FDVR�GH�OD�FLXGDG�GH�%DQHSD�HQ�1HSDO��(Q�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�
HQ� 1HSDO�� VROR� HO� ��� GH� ORV� HGLILFLRV� FRQVWUXLGRV� VH� VRPHWHQ� D� XQ� GLVHxR� \�
VXSHUYLVLyQ� GH� LQJHQLHUtD� SURIHVLRQDO� \� OD� PD\RUtD� GH� ORV� WUDEDMDGRUHV� GH� OD�
FRQVWUXFFLyQ�HPSOHDGRV�SRU�FRQWUDWLVWDV�UHJLVWUDGRV�VRQ�FRQWUDWDGRV�D�WUDYpV�GH�
FRQWUDWRV� LQIRUPDOHV�� /D� LQYHVWLJDFLyQ� VH� GLVHxy� FRPR� XQ� HVWXGLR� GH� FDVR�
FXDOLWDWLYR� ~QLFR� GH� OD� FLXGDG�GH�%DQHSD�� HPSOHDQGR� OD� UHFROHFFLyQ�GH�GDWRV�
SULPDULRV�\�VHFXQGDULRV��&RQ�HO�ILQ�GH�FRPSUHQGHU� OD�FRQFLHQFLD�GH�ODV�SDUWHV�
LQWHUHVDGDV� GH� OD� FRQVWUXFFLyQ� LQIRUPDO� VREUH� ODV� PHGLGDV� GH� UHGXFFLyQ� GHO�
ULHVJR�GH�GHVDVWUHV��VH�OOHYy�D�FDER�XQ�HQIRTXH�GH�HVWXGLR�GH�FDVR��(Q�SULPHU�
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OXJDU�� VH� UHDOL]y� XQD� UHYLVLyQ� GHO� DOFDQFH� SDUD� LGHQWLILFDU� OD� LQYHVWLJDFLyQ�
H[LVWHQWH�\�ORV�GDWRV�VHFXQGDULRV��LQFOXLGRV�ORV�LQIRUPHV�GH�ODV�21*��OD�OLWHUDWXUD�
JULV�\�ODV�SXEOLFDFLRQHV�GH�LQYHVWLJDFLyQ���6H�UHDOL]DURQ�YLVLWDV�D�ORV�EDUULRV�GH�OD�
FLXGDG�GH�%DQHSD�\� ORV�GDWRV�IXHURQ�UHFRSLODGRV�SRU� LQYHVWLJDGRUHV�QHSDOtHV��
EDMR�OD�VXSHUYLVLyQ�GH�ORV�DXWRUHV��6XV�UHVXOWDGRV�GHVWDFDURQ�TXH��VL�ELHQ�HO�QLYHO�
GH�FRQFLHQFLD�GH�ORV�SHOLJURV�\�HO�FRQRFLPLHQWR�GH�OD�LPSRUWDQFLD�GH�ODV�PHGLGDV�
GH� UHGXFFLyQ� GHO� ULHVJR� GH� GHVDVWUHV� HQWUH� ODV� SDUWHV� LQWHUHVDGDV� GH� OD�
FRQVWUXFFLyQ�LQIRUPDO�HV�DOWR��WDPELpQ�HV�LPSRUWDQWH�FRQVLGHUDU�ODV�SHUFHSFLRQHV�
\� ORV� GHVDItRV� RUJDQL]DFLRQDOHV� DO� HQFRQWUDU� ODV� PHMRUHV� VROXFLRQHV� SDUD�
SURPRYHU�ODV�PHGLGDV�GH�UHGXFFLyQ�GHO�ULHVJR�GH�GHVDVWUHV��7RGDYtD�H[LVWH�XQD�
EUHFKD�HQWUH�OD�WUDQVIRUPDFLyQ�GHO�FRQRFLPLHQWR�HQ�SUiFWLFD��D�PHQXGR�GHELGR�D�
ODV�SHUFHSFLRQHV��FRPR�OD�FRQILDQ]D��OD�H[SHULHQFLD�\�HO�JpQHUR��TXH�SUHGRPLQDQ�
HQ� HO� VHFWRU�� 6XV� FRQFOXVLRQHV� ILMDQ� TXH� FRPSUHQGHU� HVWRV� SUREOHPDV� HV�
LPSRUWDQWH�� \D� TXH� HVWD� VLWXDFLyQ� QR� HV� H[FOXVLYD� GH� 1HSDO�� OD� UiSLGD�
XUEDQL]DFLyQ�HQ�PXFKRV�SDtVHV�HQ�GHVDUUROOR�KD�OOHYDGR�GH�PDQHUD�VLPLODU�D�XQ�
DXJH�HQ�ORV�VHFWRUHV�GH�OD�FRQVWUXFFLyQ�LQIRUPDO�\�OD�FRQVWUXFFLyQ�TXH�WLHQH�SRFD�
FRQVLGHUDFLyQ�SRU�ORV�FyGLJRV�\�UHJXODFLRQHV�GH�FRQVWUXFFLyQ��

0DQ�HW�DO���������VHxDODQ�TXH�OD�SHUFHSFLyQ�GHO�ULHVJR�HV�OD�FODYH�SDUD�
LPSXOVDU� ORV� HOHYDGRV� Q~PHURV� GH� DFFLGHQWHV� \� PXHUWHV� HQ� HO� VHFWRU� GH� OD�
FRQVWUXFFLyQ��6X�HVWXGLR� VH�SODQWHy� FRPR�REMHWLYR� VDWLVIDFHU� OD�QHFHVLGDG�GH�
FXDQWLILFDU� OD� SHUFHSFLyQ� HIHFWLYD� GHO� ULHVJR� GH� ORV� WUDEDMDGRUHV� GH� OD�
FRQVWUXFFLyQ�PHGLDQWH�HO�GHVDUUROOR�GH�XQ�LQVWUXPHQWR�SVLFRPpWULFDPHQWH�VyOLGR��
OD� HVFDOD� &RQVWUXFWLRQ�:RUNHU� 5LVN� 3HUFHSWLRQ� �HQ� DGHODQWH� &R:R53��� SDUD�
HYDOXDU� OD� SHUFHSFLyQ� GHO� ULHVJR� GH� ORV� WUDEDMDGRUHV� GH� OD� FRQVWUXFFLyQ�� 6H�
OOHYDURQ�D�FDER�FXDWUR�IDVHV�GH�GHVDUUROOR�GH�OD�HVFDOD��D�VDEHU��GHVDUUROOR�GH�
tWHPV��DQiOLVLV�GH�IDFWRUHV��HYDOXDFLyQ�GH�FRQILDELOLGDG�\�HYDOXDFLyQ�GH�YDOLGH]��
FRQ� OD� UHFRSLODFLyQ� \� SUXHED� GH� GDWRV� GH� XQ� JUXSR� GH� ���� WUDEDMDGRUHV�
YROXQWDULRV�GH�OD�FRQVWUXFFLyQ�HQ�+RQJ�.RQJ��6XV�UHVXOWDGRV�PRVWUDURQ�TXH�OD�
HVFDOD� &R:R53� FRQ� ��� tWHPV� WLHQH� XQD� FRQILDELOLGDG� SUXHED�UHSUXHED�
DFHSWDEOH�� FRQILDELOLGDG� GH� FRQVLVWHQFLD� LQWHUQD�� DVt� FRPR� XQD� YDOLGH]� GH�
FRQWHQLGR��FRQYHUJHQWH��GLVFULPLQDQWH�\�GH�FULWHULR��$GHPiV��VH�DILUPy�TXH� OD�
(VFDOD� &R:R53� WLHQH� WUHV� GLPHQVLRQHV� GH� OD� SHUFHSFLyQ� GHO� ULHVJR� GHO�
WUDEDMDGRU�� SUREDELOLGDG�� JUDYHGDG�� \� SUHRFXSDFLyQ� H� LQVHJXULGDG�� (VWDV� WUHV�
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GLPHQVLRQHV�GH�OD�SHUFHSFLyQ�GHO�ULHVJR�GH�ORV�WUDEDMDGRUHV�VH�FRUUHODFLRQDURQ�
QHJDWLYDPHQWH�FRQ�VX�FRPSRUWDPLHQWR�GH�WRPD�GH�ULHVJRV��/RV�DXWRUHV�HVSHUDQ�
TXH� OD� (VFDOD� &R:R53� VHD� XQ� LQVWUXPHQWR� FRQILDEOH� \� YiOLGR� SDUD�PHGLU� OD�
SHUFHSFLyQ�GH� ULHVJR�GH� ORV� WUDEDMDGRUHV�GH� OD� FRQVWUXFFLyQ� \� TXH� IDFLOLWH� ORV�
HVWXGLRV�GH�VHJXULGDG�HQ�OD�FRQVWUXFFLyQ�TXH�WRPHQ�HQ�FXHQWD�OD�SHUFHSFLyQ�GH�
ULHVJR� GH� ORV� WUDEDMDGRUHV� GH� OD� FRQVWUXFFLyQ� LQFOXVR� SXHGH� IXQFLRQDU� FRPR�
SUXHED�SDUD�LGHQWLILFDU�ODV�FDUDFWHUtVWLFDV�GH�ORV�WUDEDMDGRUHV�GH�OD�FRQVWUXFFLyQ�
FRQ�PD\RU�SUREDELOLGDG�GH�SHUFLELU�XQ�PHQRU�ULHVJR�HQ�VLWXDFLRQHV�ODERUDOHV�GH�
ULHVJR���

$O�0DZOL� HW� DO�� ������� UHDOL]DURQ�XQD�H[SORUDFLyQ�VREUH� OD� FRPSUHQVLyQ�
SUHGRPLQDQWH� GHO� SHUVRQDO� GH� VHJXULGDG� GH� OD� FRQVWUXFFLyQ� HQ� 2PiQ� FRQ�
UHVSHFWR� D� XQ� LPSRUWDQWH� Q~PHUR� GH� IDFWRUHV� YLQFXODGRV� D� ODV� SUiFWLFDV� GH�
VHJXULGDG�HQ�2PiQ�EXVFDQGR� LGHQWLILFDU� ODV�SUiFWLFDV�SRVLWLYDV�\� ORV� IDFWRUHV�
GHVDILDQWHV�HQ�OD�LPSOHPHQWDFLyQ�GH�=HUR�$FFLGHQW�9LVLRQ��=$9��H[LWRVDV�HQWUH�
ODV� 3<0(6� GH� OD� FRQVWUXFFLyQ� TXH� WUDEDMDQ� HQ� 2PiQ�� (O� HVWXGLR� VH� UHDOL]y�
PHGLDQWH�XQD�HQFXHVWD�HQ�OtQHD�SDUD�LGHQWLILFDU�ORV�GHVDItRV�TXH�HQIUHQWDQ�ODV�
S\PHV� GH� OD� FRQVWUXFFLyQ� TXH� WUDEDMDQ� HQ� HO� VHFWRU� GHO� DJXD� HQ� 2PiQ�� /D�
HQFXHVWD� XWLOL]DGD� VH� DGRSWy� GH� OD� 3DUWQHUVKLS� IRU� (XURSHDQ� 5HVHDUFK� LQ�
2FFXSDWLRQDO� 6DIHW\� DQG� +HDOWK� �3(526+��� (VWD� HQFXHVWD� FXEUH� RQFH�
GLPHQVLRQHV� TXH� DEDUFDQ� ��� DWULEXWRV�� 6H� DQDOL]DURQ� RFKHQWD� \� RFKR�
UHVSXHVWDV��/RV�UHVXOWDGRV�GH�WRGDV�ODV�GLPHQVLRQHV��H[FOXLGD�OD�GLPHQVLyQ�GHO�
FRPSURPLVR�LQGLYLGXDO�FRQ�OD�6HJXULGDG�\�6DOXG�/DERUDO��RVFLODURQ�HQWUH������\�
�����VREUH����HVFDOD�/LNHUW��� OR�TXH�GD�XQD�FODUD� LQGLFDFLyQ�GH�XQD�QHFHVLGDG�
LPSHULRVD�GH�PHMRUD��/D�LQYHVWLJDFLyQ�HQFRQWUy�TXH�HO�FRPSURPLVR�HIHFWLYR�GH�
OD� JHVWLyQ�� OD� FDSDFLWDFLyQ� HQ� VDOXG� \� VHJXULGDG�� \� OD� FRQFLHQWL]DFLyQ� \� OD�
FRPXQLFDFLyQ�FRQWLQXD�\� ODV�DFWXDOL]DFLRQHV�PHMRUDUtDQ�HO�FOLPD�GH�VHJXULGDG�
GHQWUR�GH�ODV�3<0(6�GH�OD�FRQVWUXFFLyQ�HQ�2PiQ����

7HUUpV� HW� DO�� ������� UHDOL]DURQ� XQ� DQiOLVLV� H[SORUDWRULR� GH� ORV� IDFWRUHV�
H[WUtQVHFRV� H� LQWUtQVHFRV� TXH� DIHFWDQ� OD� PRWLYDFLyQ� GH� VHJXULGDG� GH� XQ�
HPSOHDGRU�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�\�VX�FRUUHODFLyQ�FRQ�HO�WDPDxR�GH�
OD�HPSUHVD��HO�QLYHO�GH�JHVWLyQ�\�HO�ULHVJR�SHUFLELGR��6H�UHDOL]DURQ�XQD�VHULH�GH�
HQWUHYLVWDV� WHOHIyQLFDV� FRQ� DOWRV� GLUHFWLYRV� \� HPSUHVDULRV� GHO� VHFWRU� GH� OD�
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FRQVWUXFFLyQ�� /D� VHOHFFLyQ� GH� OD� PXHVWUD� VH� UHDOL]y� HQWUH� HPSUHVDV�
FRQVWUXFWRUDV�UDGLFDGDV�HQ�%DUFHORQD��(VSDxD��/D�VHOHFFLyQ�GH�OD�PXHVWUD�VH�
FRPSOHWy� XWLOL]DQGR� HPSUHVDV� FRQWDFWDGDV� GLUHFWDPHQWH� D� WUDYpV� GH�
DVRFLDFLRQHV� FRPHUFLDOHV�� /D� PXHVWUD� ILQDO� LQFOX\y� ���� HPSUHVDV�� 6XV�
UHVXOWDGRV�GHO�DQiOLVLV�IDFWRULDO�H[SORUDWRULR�GH�HVWRV�GDWRV�GHWHFWy�GRV�IDFWRUHV��
H[WUtQVHFRV��SURFHVDPLHQWR��ILVFDOL]DFLyQ��SUHVLyQ�H[WHUQD��H�LQWUtQVHFRV��OHJDO��
UHVSRQVDELOLGDG�� LPSOLFDFLyQ� LQWHUQD���2WUR�DQiOLVLV�PRVWUy� UHODFLRQHV�SRVLWLYDV�
VLJQLILFDWLYDV� HQWUH� IDFWRUHV� H[WUtQVHFRV�� QLYHO� GH� PDQHMR� \� ULHVJR� SHUFLELGR��
7DPELpQ�PRVWUy�XQD�UHODFLyQ�SRVLWLYD�VLJQLILFDWLYD�HQWUH�ORV�IDFWRUHV�LQWUtQVHFRV�
\� HO� WDPDxR� GH� OD� HPSUHVD�� 6XV� FRQFOXVLRQHV� MXVWLILFDURQ� TXH� HV� SRVLEOH�
GHVDUUROODU� PRWLYDGRUHV� H[WHUQRV� �DVHVRUtD� GH� yUJDQRV� GH� LQVSHFFLyQ��
DFWLYLGDGHV� VLQGLFDOHV�� SXEOLFLGDG� GH� DFWDV� GH� SHUVHFXFLyQ�� HWF��� TXH� HVWpQ�
GLULJLGRV� D� ORV� DOWRV� GLUHFWLYRV� \� D� ODV� HPSUHVDV� PiV� H[SXHVWDV� D� ULHVJR� \�
GHVDUUROODU�PRWLYDGRUHV� LQWHUQRV�PHGLDQWH� OD� LQWURGXFFLyQ�GH�FDOLILFDFLRQHV�GH�
PRGLILFDFLyQ�GH�OD�H[SHULHQFLD��FRQWDELOLGDG�VRFLDO��SXEOLFLGDG�HQ�ORV�PHGLRV�GH�
FRPXQLFDFLyQ�\�FDPSDxDV�GH�SURPRFLyQ��SDUWLFXODUPHQWH�HQWUH�HPSUHVDV�PiV�
JUDQGHV�� 6XV� KDOOD]JRV� VRQ� ~WLOHV� SDUD� DGRSWDU� SURJUDPDV� GH� LQWHUYHQFLyQ�
SDUWLFLSDWLYD��

5RGUtJXH]�*DU]yQ� HW� DO�� ������� SUHVHQWDURQ� XQ� HVWXGLR� GHO� ULHVJR�
SHUFLELGR�HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�DSRUWDQGR�HO�SXQWR�GH�YLVWD�TXH�WLHQHQ�
ORV� WUDEDMDGRUHV� GH� OD� FRQVWUXFFLyQ� VREUH� HO� FRQFHSWR� GH� ULHVJR� SHUFLELGR��(O�
HVWXGLR�VH� UHDOL]y�D�SDUWLU�GHO�DQiOLVLV�GH�FXHVWLRQDULRV�GH�YDULDV�PXHVWUDV�GH�
WUDEDMDGRUHV�GH�OD�FRQVWUXFFLyQ�HQ�HO�VXU�GH�(VSDxD��6H�DQDOL]DURQ�ORV�GDWRV�GH�
����FXHVWLRQDULRV��/DV�UHVSXHVWDV�SHUWHQHFHQ�D�WRGRV�ORV�RILFLRV��R�VHD��HQJORED�
D� ORV� GLIHUHQWHV� WUDEDMDGRUHV� TXH�� HQ� JHQHUDO�� VH� SXHGHQ� HQFRQWUDU� HQ� OD�
FRQVWUXFFLyQ��6H�UHDOL]DURQ���DQiOLVLV�GH�OD�YDULDQ]D��$129$���VLHQGR�HQ�WRGRV�
ORV�FDVRV�OD�YDULDEOH�LQGHSHQGLHQWH�OD�YDULDEOH�VRFLRGHPRJUiILFD�RILFLR�\�FRPR�
YDULDEOHV� GHSHQGLHQWHV�� FDGD� XQR� GH� ORV� DWULEXWRV� GHO� ULHVJR� SHUFLELGR�� 6XV�
UHVXOWDGRV�PRVWUDURQ�GHVWDFDGDPHQWH�TXH�HO� WUDEDMDGRU�SHUFLEH�TXH�VX�VDOXG�
SXHGH� YHUVH� DIHFWDGD� HQ� HO� ODUJR� SOD]R� SRU� HO� GHVHPSHxR� GH� VX� WUDEDMR�� 6H�
FRPSUREy�TXH� ORV� WUDEDMDGRUHV�GH�HVWUXFWXUDV�SHUFLEHQ�D� ORV�HVSHFLDOLVWDV�HQ�
VHJXULGDG� \� VDOXG�PiV� DOHMDGRV� GH� VX� UHDOLGDG� ODERUDO� TXH� ORV� DOEDxLOHV�� 6H�
VXJLULy� TXH� HVWR� SXHGH� HVWDU� UHODFLRQDGR� FRQ� OD� FDSDFLWDFLyQ� HQ� VDOXG� \�
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VHJXULGDG�GH�ORV�WUDEDMDGRUHV�HVWUXFWXUDOHV�TXH�HV�PD\RU�TXH�OD�GH�ORV�DOEDxLOHV��
&RQFOX\HQGR�TXH�FXDQWD�PiV�IRUPDFLyQ�VH�UHFLEH��PHQRU�HV�OD�FRQILDQ]D�HQ�HO�
UHVSRQVDEOH�GH�VHJXULGDG�\�VDOXG�GH�OD�HPSUHVD��3RVWHULRUPHQWH��FDVL�HO�PLVPR�
FRQMXQWR�GH�DXWRUHV��5RGUtJXH]�*DU]yQ�HW�DO���������HVWXGLDURQ�OD�SHUFHSFLyQ�GH�
ULHVJR� GH� ORV� WUDEDMDGRUHV� GH� OD� FRQVWUXFFLyQ� HVSDxROHV� \� VX� UHODFLyQ� FRQ� OD�
YDULDEOH�GHPRJUiILFD�GH�OD�IRUPDFLyQ��/D�PXHVWUD�GH�HVWXGLR�VH�DQDOL]y�PHGLDQWH�
DQiOLVLV� MHUiUTXLFR� GH� FRQJORPHUDGRV� \� FO~VWHU�� (O� PRGHOR� XWLOL]DGR� SDUD�
HVWDEOHFHU�ORV�FO~VWHUHV�VH�EDVD�HQ�HO�SDUDGLJPD�SVLFRPpWULFR��6H�UHDOL]y�XQD�
HQFXHVWD�GLULJLGD�D�RSHUDULRV�GH�OD�FRQVWUXFFLyQ�HQ�HO�VXU�GH�(VSDxD��/D�PXHVWUD�
ILQDO�FRQ�OD�TXH�VH�UHDOL]y�HO�HVWXGLR�HVWXYR�IRUPDGD�SRU�����VXMHWRV��HQWUH�ORV�
TXH�VH�FRQWUROy�TXH�KXELHVH�GLIHUHQWHV�JUDGRV�GH�H[SHULHQFLD��(Q�OD�PXHVWUD��HO�
����IXHURQ�DOEDxLOHV��HO������HVWUXFWXULWDV��\�HO�����UHVWDQWH��WUDEDMDGRUHV�GH�
RWURV� RILFLRV� SURSLRV� GHO� VHFWRU� GH� OD� FRQVWUXFFLyQ�� 7UDV� DQDOL]DU� FDGD�
FRQJORPHUDGR� VH� LQWHQWy� LGHQWLILFDU� VX� UHODFLyQ� FRQ� GLIHUHQWHV� YDULDEOHV�
VRFLRGHPRJUiILFDV��6XV�UHVXOWDGRV�UHYHODURQ�TXH�VROR�OD�YDULDEOH�GH�IRUPDFLyQ�
GH� ORV� WUDEDMDGRUHV�PRVWUy�XQD� UHODFLyQ� HVWDGtVWLFDPHQWH�VLJQLILFDWLYD�FRQ� ORV�
GRV� JUXSRV� GH�DQiOLVLV� GH� FRQJORPHUDGRV��&RPR� UHVXOWDGR�� OD� SHUFHSFLyQ� GH�
ULHVJR�GHO�JUXSR�PHMRU�FDSDFLWDGR�IXH�PD\RU�TXH�OD�GHO�JUXSR�PHQRV�FDSDFLWDGR��
(Q�VXV�FRQFOXVLRQHV�HVWDEOHFHQ�TXH�HO�WUDEDMDGRU�GH�OD�FRQVWUXFFLyQ�SHUFLEH�TXH�
VX� WUDEDMR�GLDULR�SUHVHQWD� ULHVJRV� LQWUtQVHFRV�TXH� OH�SXHGHQ�DIHFWDU��7DPELpQ�
TXH��FRQ�ORV�GDWRV�VREUH�VLQLHVWUDOLGDG�SUHVHQWDGRV��HO�����GH�ORV�DFFLGHQWHV�GH�
XQD�REUD�VH�SURGXFHQ�GXUDQWH�OD�IDVH�GH�HVWUXFWXUD�\�VROR�HO�����DIHFWD�D�ORV�
HVWUXFWXULVWDV��GHMDQGR�HQ�HQWUHGLFKR�OD�FUHHQFLD�WUDGLFLRQDO�TXH�DVXPH�TXH�HO�
RILFLR� GH� HVWUXFWXULVWD� HV� HO� GH� PiV� DFFLGHQWDELOLGDG� GHQWUR� GHO� VHFWRU� GH� OD�
FRQVWUXFFLyQ���

$VLPLVPR��VH�KDQ�HQFRQWUDGR�YDULRV�HVWXGLRV�UHFLHQWHV�HQ�HO�VHFWRU�GH�OD�
FRQVWUXFFLyQ� TXH� LQWHQWDQ� PHMRUDU� OD� JHVWLyQ� GH� OD� VHJXULGDG� \� FRQWULEXLU� DO�
FRQRFLPLHQWR�GH�IDFWRUHV�HIHFWLYRV�SDUD�HVD�PHMRUD�WUDWDQGR�WHPDV�FRQWLJXRV�DO�
DQiOLVLV�GH�OD�DFFLGHQWDOLGDG��

+¡\ODQG�HW�DO���������H[SORUDURQ�OD�H[LVWHQFLD�\�HQ�TXp�JUDGR��VH�SXHGHQ�
HQFRQWUDU� GLIHUHQWHV� SULQFLSLRV� GH� VHJXULGDG� GH� +LJK�5HOLDELOLW\� 2UJDQL]DWLRQV�
�+52��HQ�HO�VHFWRU�GH� OD�DWHQFLyQ�PpGLFD�\� OD� LQGXVWULD�GH� OD�FRQVWUXFFLyQ�HQ�
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1RUXHJD��6H�DSOLFy�XQ�DQiOLVLV�VREUH�HO�FRQWHQLGR�VLVWHPiWLFR�GH�ORV�GDWRV�GH�
HQWUHYLVWDV� FXDOLWDWLYDV� GH� GRV� SUR\HFWRV� GH� LQYHVWLJDFLyQ� QRUXHJRV�� /D�
SUHVHQFLD�GH�ORV�SULQFLSLRV�GH�VHJXULGDG�GH�+52�H[SORUDGRV�VH�HQFRQWUDURQ�HQ�
DPERV� VHFWRUHV�� GRQGH� SDUHFHQ� HVWDU� IXHUWHPHQWH� YLQFXODGRV� D� SUiFWLFDV� \�
PHQWDOLGDGHV�GH�VHJXULGDG�QR�HVFULWDV�H�LQIRUPDOHV��7DPELpQ�HQFRQWUDURQ�TXH�
ORV� SULQFLSLRV� GH� VHJXULGDG� SXHGHQ� HVWDU� VXERUGLQDGRV� D� RWUDV� SULRULGDGHV�
RSHUDWLYDV� GLDULDV� H� LQWHUUXSFLRQHV� TXH� SXHGHQ� DIHFWDU� QHJDWLYDPHQWH� OD�
IUHFXHQFLD� GH� HYHQWRV� DGYHUVRV� \� DFFLGHQWHV� HQ� WRGRV� ORV� VHFWRUHV�� (VWD�
VLWXDFLyQ� SRGUtD� HVWDU� UHODFLRQDGD� FRQ� OD� SUHVHQFLD� GH� DOJXQRV� SULQFLSLRV� GH�
VHJXULGDG�VREUH�RWURV�\�XQ�SRWHQFLDO�DVRFLDGR�VLQ�H[SORWDU�SDUD� IRUWDOHFHU� ORV�
SULQFLSLRV� HQ� WRGRV� ORV� VHFWRUHV�� 6H� VXJLHUH� TXH� HO� SRWHQFLDO� HQFRQWUDGR� HQ�
SUiFWLFDV� \� PHQWDOLGDGHV� GH� VHJXULGDG� QR� HVFULWDV� H� LQIRUPDOHV� SRGUtD�
DSURYHFKDUVH�PHGLDQWH�OD�DGRSFLyQ�H[SUHVD�GH�SULQFLSLRV�GH�VHJXULGDG�SRU�SDUWH�
GH� XQD� RUJDQL]DFLyQ�� FRQ� HO� DSR\R� GH� ORV� JHUHQWHV�� FXUVRV� SUiFWLFRV� GH�
VHJXLPLHQWR�\�UHXQLRQHV�SHULyGLFDV��

;LD� HW� DO�� ������� SURSXVLHURQ� TXH� OD� JHVWLyQ� LQWHJUDGD� GHO� ULHVJR� GH�
FRQVWUXFFLyQ�\�GH�ODV�SDUWHV�LQWHUHVDGDV�HV�IDFWLEOH�\�SXHGH�SURPRYHU�OD�HILFDFLD�
WDQWR�GH�OD�JHVWLyQ�GH�ULHVJRV�FRPR�GH�OD�JHVWLyQ�GH�ODV�SDUWHV�LQWHUHVDGDV��(VWH�
HVWXGLR� OOHYy� D� FDER� XQD� UHYLVLyQ� VLVWHPiWLFD� GH� OD� OLWHUDWXUD� VREUH� ���
GRFXPHQWRV� UHOHYDQWHV� HQ� HO� DFWXDO� VHFWRU� GH� OD� FRQVWUXFFLyQ� TXH� LQYROXFUDQ�
WDQWR�D� OD�JHVWLyQ�GH� ULHVJRV�FRPR�D� OD�JHVWLyQ�GH� ODV�SDUWHV� LQWHUHVDGDV��6H�
LGHQWLILFDURQ�FXDWUR�PRGRV�GH�YLQFXODFLyQ�HQWUH�HO�ULHVJR�\�OD�JHVWLyQ�GH�ODV�SDUWHV�
LQWHUHVDGDV� �,�� JHVWLyQ� GHO� ULHVJR� EDVDGD� HQ� OD� LGHQWLILFDFLyQ� GH� ODV� SDUWHV�
LQWHUHVDGDV���,,��UHVSRQVDELOLGDG�\�FDSDFLGDG�GH�ODV�SDUWHV�LQWHUHVDGDV�LQWHUQDV�
HQ�HO�SURFHVR�GH�*5���,,,��JHVWLyQ�GH�GLIHUHQFLDV�GH�ODV�SDUWHV�LQWHUHVDGDV�FRQ�
UHVSHFWR�DO�ULHVJR��\��,9��OD�LQWHUUHODFLyQ�HQWUH�JHVWLyQ�GHO�ULHVJR�\�JHVWLyQ�GH�ODV�
SDUWHV�LQWHUHVDGDV�\�HO�HIHFWR�HQ�HO�GHVHPSHxR�GHO�SUR\HFWR��(VWRV�YtQFXORV�\�
GLUHFFLRQHV�HYLGHQFLDURQ�PHMRUDV�GH�OD�HILFDFLD�GH�JHVWLyQ�GH�ULHVJRV�\�JHVWLyQ�
GH� ODV� SDUWHV� LQWHUHVDGDV� D� WUDYpV� GH� QXHYDV� IRUPDV� GH� SHQVDU�� DQDOL]DU� \�
SRVWHULRUPHQWH�DGPLQLVWUDU�ORV�ULHVJRV�\�ODV�SDUWHV�LQWHUHVDGDV�GH�XQD�PDQHUD�
KROtVWLFD� H� LQWHJUDGD�� HQ� FRQWUDSRVLFLyQ� DO� HVIXHU]R� WUDGLFLRQDO� HQ� iUHDV�
LQGLYLGXDOHV��6XV�UHVXOWDGRV�VHxDODURQ�TXH��HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�� OD�
JHVWLyQ�GHO�ULHVJR�VH�KD�LQWHJUDGR�FRQ�IUHFXHQFLD�HQ�ORV�FDPSRV�GH�OD�JHVWLyQ�GH�
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OD� FDOLGDG�� ORV� FRVWRV�� HO� FURQRJUDPD� \� OD� VHJXULGDG�� TXH� ORV� ULHVJRV� \� ORV�
SUREOHPDV� GH� ODV� SDUWHV� LQWHUHVDGDV� SXHGHQ� HVWDU� HQWUHOD]DGRV� MXVWLILFDQGR�
DGHPiV� TXH� OD� HILFDFLD� GH� OD� JHVWLyQ� GHO� ULHVJR� \� OD� JHVWLyQ� GH� ODV� SDUWHV�
LQWHUHVDGDV� SXHGH� PHMRUDUVH� PXWXDPHQWH� GHVGH� OD� SHUVSHFWLYD� GH� OD�
LQWHJUDFLyQ�� $GHPiV�� VH� VXJLULy� TXH� WDQWR� ORV� LQYHVWLJDGRUHV� FRPR� ORV�
SURIHVLRQDOHV� VHDQ� FRQVFLHQWHV� \� HQFXHQWUHQ� HQIRTXHV� SDUD� OD� FRQH[LyQ� \� OD�
JHVWLyQ�LQWHJUDGD�GHO�ULHVJR�GH�FRQVWUXFFLyQ�\�ODV�SDUWHV�LQWHUHVDGDV��HQ�OXJDU�
GH�VLPSOHPHQWH�JHVWLRQDU�HO�ULHVJR�R�ODV�SDUWHV�LQWHUHVDGDV�GH�IRUPD�DLVODGD��

/R]DQR�'tH]�HW�DO���������OOHYDURQ�D�FDER�XQ�HVWXGLR�SDUD�GHWHUPLQDU�HO�
JUDGR�GH�LPSOHPHQWDFLyQ�SURIHVLRQDO�GHO�FRRUGLQDGRU�GH�VHJXULGDG�\�VDOXG�\�VX�
SRVLEOH� LPSDFWR� HQ� OD� DFFLGHQWDOLGDG�GHO� VHFWRU�� 3DUD� HOOR� XWLOL]DURQ� ORV� GDWRV�
HVWDGtVWLFRV� S~EOLFRV� H[LVWHQWHV� HQ� UHODFLyQ� FRQ� HO� VHFWRU� D� WUDYpV� GH� ODV�
$GPLQLVWUDFLRQHV�3~EOLFDV�\�2UJDQLVPRV�3URIHVLRQDOHV��(O�HVWXGLR�FXDQWLWDWLYR�
GH� ORV� GDWRV� H[WUDtGRV� VH� FRPSOHPHQWy� FRQ� OD� FUHDFLyQ� GH� LQGLFDGRUHV� GH�
UHIHUHQFLD� HVSHFtILFRV� TXH� FRQHFWDQ� FXDWUR� YDULDEOHV� IXQGDPHQWDOHV� HQ� OD�
LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� Q~PHUR�GH�DFFLGHQWHV�� YROXPHQ� GH� WUDEDMDGRUHV�
RFXSDGRV��XQLGDGHV�GH�HGLILFDFLyQ� \� SXHVWRV� GH� FRRUGLQDFLyQ�GH�VHJXULGDG� \�
VDOXG��$GHPiV��VH�HVWXGLD�OD�OHJLVODFLyQ�TXH�ULJH�DO�FRRUGLQDGRU�GH�VHJXULGDG�\�
VDOXG� HQ� FDGD� XQR� GH� ORV� ��� (VWDGRV� PLHPEURV� GH� OD� 8QLyQ� (XURSHD�� 6XV�
UHVXOWDGRV�PRVWUDURQ�XQD�DOWD�WDVD�GH�HMHFXFLyQ�GH�OD�ILJXUD�GHO�&RRUGLQDGRU�GH�
6HJXULGDG�\�6DOXG��DVt�FRPR�XQ�LPSDFWR�SRVLWLYR�FRQ�UHODFLyQ�D�OD�UHGXFFLyQ�GH�
VLQLHVWUDOLGDG�HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ��$VLPLVPR��VH�FRQVLGHUy�QHFHVDULD�
XQD�DFWXDOL]DFLyQ�GH�ORV�SURFHGLPLHQWRV�GH�ODV�GLVWLQWDV�DXWRULGDGHV�SDUD�KDFHU�
S~EOLFRV�ORV�GDWRV�UHODWLYRV�DO�WUDEDMR�UHDO�GH�ORV�FRRUGLQDGRUHV�GH�VHJXULGDG�\�
VDOXG� \� XQD� UHYLVLyQ� GH� OD� OHJLVODFLyQ� HVSDxROD� UHODWLYD� DO� &RRUGLQDGRU� GH�
6HJXULGDG�\�6DOXG���

*ULOO�\�1LHOVHQ��������SUHFLVDURQ�TXH�HO�OLGHUD]JR�JHUHQFLDO�HV�XQ�HOHPHQWR�
HVHQFLDO� SDUD� SUHYHQLU� ORV� ULHVJRV� ODERUDOHV� \� DXPHQWDU� HO� GHVHPSHxR� HQ�
VHJXULGDG�� (O� REMHWLYR� GH� VX� HVWXGLR� IXH� LQYHVWLJDU� ODV� H[SHULHQFLDV� GH� ORV�
DGPLQLVWUDGRUHV�GH�VLWLRV�GH�FRQVWUXFFLyQ�VREUH�FyPR�VXV�SUiFWLFDV�GH�OLGHUD]JR�
LQIOX\HQ�HQ�HO�GHVHPSHxR�GH�OD�VHJXULGDG�FRQ�HO�ILQ�GH�DPSOLDU�HO�FRQRFLPLHQWR�
DFWXDO�VREUH�OD�LQIOXHQFLD�GHO�OLGHUD]JR�HQ�OD�VHJXULGDG�RFXSDFLRQDO��6H�DSOLFy�OD�



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ��� �
�

WpFQLFD�GHO�LQFLGHQWH�FUtWLFR�HQ�HQWUHYLVWDV�FRQ����GLUHFWRUHV�GH�REUD��/D�WpFQLFD�
GH� LQFLGHQWH� FUtWLFR� HV� XQ� FRQMXQWR� GH� SURFHGLPLHQWRV� SDUD� UHFRSLODU�
REVHUYDFLRQHV� GLUHFWDV� GHO� FRPSRUWDPLHQWR� KXPDQR� \� ORV� DXWRLQIRUPHV�
UHWURVSHFWLYRV�D�WUDYpV�GH�HQWUHYLVWDV�VRQ�HO�SURFHGLPLHQWR�GRPLQDQWH�HQ�&,7��
/DV�HQWUHYLVWDV�VH�JUDEDURQ�\�WUDQVFULELHURQ�WH[WXDOPHQWH��(O�DQiOLVLV�LQWHJUDGRU�
UHVXOWy�HQ�HO�HVWDEOHFLPLHQWR�\�GHILQLFLyQ�GH�FDWHJRUtDV�LQWHJUDGRUDV�GH�OLGHUD]JR�
GLUHFWR� HQ� VHJXULGDG�� 'HVSXpV�� WRGRV� ORV� LQFLGHQWHV� HQ� ORV� GRV� GRPLQLRV� GH�
OLGHUD]JR� LQGLUHFWR� �LQGLUHFWR�SRVLWLYR� H� LQGLUHFWR�QHJDWLYR�� VH� VRPHWLHURQ� DO�
PLVPR� SURFHGLPLHQWR� GH� DQiOLVLV� LQWHJUDGRU�� /RV� UHVXOWDGRV� SURSRUFLRQDURQ�
GHVFULSFLRQHV�GHWDOODGDV�GH�FyPR�ORV�DGPLQLVWUDGRUHV�GH�VLWLRV�GH�FRQVWUXFFLyQ�
SURPXHYHQ�H�LPSLGHQ�HO�GHVHPSHxR�GH�VHJXULGDG�HQ�HO�OXJDU�GH�WUDEDMR�GH�OD�
FRQVWUXFFLyQ�D�WUDYpV�GH�VX�FRPSRUWDPLHQWR�GH�OLGHUD]JR��6H�GHVFXEULy�TXH�ORV�
FRPSRUWDPLHQWRV� FHQWUDOHV� GHO� OLGHUD]JR� TXH� LQIOX\HQ� SRVLWLYDPHQWH� HQ� OD�
VHJXULGDG�VRQ�OD�SODQLILFDFLyQ�\�OD�FRRUGLQDFLyQ�FRQWLQXDV��HO�PRGHOR�D�VHJXLU��HO�
WUDEDMR� GH� VXSHUYLVLyQ� \� OD� FRUUHFFLyQ� SURDFWLYD� GH� ODV� GHVYLDFLRQHV�� 6H�
GHVFXEULy�TXH�HO�OLGHUD]JR�GH�VHJXULGDG�QHJDWLYR�VXUJtD�FXDQGR�ORV�JHUHQWHV�GHO�
VLWLR� IXHURQ� VRPHWLGRV� D� FRPHQWDULRV� SRVLWLYRV� SDUD� FXPSOLU� FRQ� ORV� SOD]RV��
PLQLPL]DU� ORV� FRVWRV� \� DEVWHQHUVH� GH� FRPSRUWDPLHQWRV� GH� OLGHUD]JR�
LPSRSXODUHV�� 6XV� FRQFOXVLRQHV� HVWDEOHFLHURQ� TXH� SURPRYHU� HO� OLGHUD]JR� HQ�
VHJXULGDG�FHQWUiQGRVH�HQ�ORV�FRPSRUWDPLHQWRV�GH�OLGHUD]JR�DVRFLDGRV�WDQWR�FRQ�
OD�SURGXFWLYLGDG�FRPR�FRQ�OD�VHJXULGDG�SXHGH�VHU�XQD�IRUPD�YLDEOH�GH�DXPHQWDU�
HO�GHVHPSHxR�HQ�VHJXULGDG�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��7DPELpQ�SXHGH�
VHU� SRVLEOH� DXPHQWDU� HO� OLGHUD]JR� SRVLWLYR� HQ� VHJXULGDG� FDSDFLWDQGR� \�
HQWUHQDQGR� D� ORV� JHUHQWHV� GH� VLWLR� HQ� VXV� KDELOLGDGHV� SDUD� DVXPLU�
UHVSRQVDELOLGDGHV� GH� OLGHUD]JR�� FRPXQLFDU� H[SHFWDWLYDV� FODUDV�� HMHFXWDU�
HYDOXDFLRQHV� GH� ULHVJR� LQGLYLGXDOHV� \� FROHFWLYDV� \� HMHFXWDU� SURFHGLPLHQWRV�
SURDFWLYRV�GH�PRQLWRUHR�\�UHWURDOLPHQWDFLyQ��

.KRVKQDYD�HW�DO���������SUHVHQWDQ�TXH�OD�FRPSUHQVLyQ�GH�OD�QDWXUDOH]D�
GH� ORV� FRPSRUWDPLHQWRV� HVSHFtILFRV� GH� GLIHUHQWHV� SDUWHV� LQWHUHVDGDV� HQ� OD�
LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� D� YHFHV� FRQWUDULRV� D� ODV� FRQGLFLRQHV� \�
FRPSRUWDPLHQWRV�GH�VHJXULGDG�HQ�HO�SURFHVR�GH�FRQVWUXFFLyQ��SXHGH�UHGXFLU�HO�
QLYHO�GH� LQFRQVLVWHQFLD�TXH� UHIXHU]D�HO�VLVWHPD�GH�JHVWLyQ�GH�VHJXULGDG�HQ� OD�
LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� 3DUD� HOOR�� SUHVHQWDURQ� XQD� ,QWHUYDO�9DOXHG�
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,QWXLWLRQLVWLF�)X]]\�,PSURYHG�6FRUH�)XQFWLRQ�DQG�:HLJKWHG�'LYHUJHQFH�%DVHG�
$SSUR[LPDWLRQ� �,9,)�,6)�:'%$�� SDUD� FODVLILFDU� D� ODV� SULQFLSDOHV� SDUWHV�
LQWHUHVDGDV� FRQ� GHEHUHV� FODURV� TXH� SXHGHQ� LQIOXLU� HQ� ORV� FRPSRUWDPLHQWRV�
LQVHJXURV� GH� ORV� WUDEDMDGRUHV�� DVt� FRPR� HQ� OD� UHGXFFLyQ� GH� ULHVJRV� HQ� ODV�
GHFLVLRQHV� ILQDOHV��/RV�HQFXHVWDGRV�GHEtDQ� LQGLFDU�SRQGHUDFLRQHV�DGHFXDGDV�
SDUD� ORV� FULWHULRV� GH� FRPSRUWDPLHQWR� LQVHJXUR� GH� ORV� WUDEDMDGRUHV� \� DVLJQDU�
UDQJRV�D�ODV�SDUWHV�LQWHUHVDGDV�HIHFWLYDV��6H�FRPSLOy�XQD�PDWUL]�GH�SXQWXDFLyQ�
EDVDGD�HQ�XQ�UHQGLPLHQWR�GH�SXQWXDFLyQ�PHMRUDGR�\�XQD�PDWUL]�GH�GHFLVLyQ�GH�
LQWHUYDO�YDOXHG� LQWXLWLRQLVWLF� IX]]\�� \� OXHJR� VH� GHVDUUROOy� XQ� PRGHOR� GH�
SURJUDPDFLyQ� OLQHDO� SDUD� GHWHUPLQDU� HO� SHVR� GH� ORV� FULWHULRV� GHVFRQRFLGRV��$�
FRQWLQXDFLyQ�� UHDOL]DURQ�DQiOLVLV�FRPSDUDWLYRV�\�GH�VHQVLELOLGDG�FRQ�GLIHUHQWHV�
PpWRGRV� SURSXHVWRV� \� GLIHUHQWHV� FRQMXQWRV� GH� FULWHULRV� GH� SRQGHUDFLyQ� SDUD�
GHWHUPLQDU�OD�HVWDELOLGDG�GHO�HQIRTXH�GHVDUUROODGR��6XV�UHVXOWDGRV�LQGLFDURQ�TXH�
ORV� IDFWRUHV� GH� VHJXULGDG�PiV� HIHFWLYRV� VRQ� HO� IDFWRU� GH� FOLPD� GH� VHJXULGDG�
UHIHULGR�D�ODV�UHJODV�\�UHJXODFLRQHV�GH�JHVWLyQ�GH�VHJXULGDG�DO������\�HO�IDFWRU�
GH�SHUFHSFLyQ�GH�VHJXULGDG�UHIHULGR�D�ODV�SUHIHUHQFLDV�\�FRPSRUWDPLHQWRV�GH�ORV�
WUDEDMDGRUHV�UHODFLRQDGRV�FRQ�OD�FDWHJRUtD�GH�VHJXULGDG�HQ�������7DPELpQ��HO�
/3�PRGHO� FODVLILFy� DO� FOLHQWH�� DO� GLVHxDGRU�� DO� JHUHQWH� GH� FRQVWUXFFLyQ� \� DO�
FRQWUDWLVWD�FRPR�ORV�RUJDQLVPRV�DXWRUL]DGRV�TXH�GHEHUtDQ�UHDOL]DU�LQVSHFFLRQHV�
H[KDXVWLYDV�GH�ORV�IDFWRUHV�GH�VHJXULGDG�PiV�HIHFWLYRV��HV�GHFLU��IDFWRU�GH�FOLPD�
GH�VHJXULGDG��IDFWRU�GH�SHUFHSFLyQ�GH�VHJXULGDG�\�IDFWRUHV�GH�FRQGLFLyQ�GHO�OXJDU�
GH�WUDEDMR�HQ�OD�IDVH�SUHYLD�D�OD�FRQVWUXFFLyQ��6LQ�HPEDUJR��VH�GHWHUPLQy�TXH�
HVWDV� SULRULGDGHV� SXHGHQ� FDPELDU� GXUDQWH� OD� IDVH� GH� FRQVWUXFFLyQ� HQWUH� HO�
FRQWUDWLVWD��HO�JHUHQWH�GH�FRQVWUXFFLyQ��HO�VXSHUYLVRU��HO�FOLHQWH�\�HO�GLVHxDGRU��
6XV� FRQFOXVLRQHV� HVSHFLILFDURQ� TXH� ORV� FRPSRUWDPLHQWRV� LQVHJXURV� GH� ORV�
WUDEDMDGRUHV�SRGUtDQ�HVWDU�YLQFXODGRV�D�ORV�GHEHUHV�GH�ODV�SDUWHV�LQWHUHVDGDV�HQ�
FRQGLFLRQHV�FRPSOHMDV�\�GLQiPLFDV�GH�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��

/L� HW� DO�� ������� SURSRQHQ� XQ� PDUFR� GH� PHWDDSUHQGL]DMH� OODPDGR�
0HWD,QMXU\�� TXH� SXHGH� D\XGDU� D� ORV� JHUHQWHV� GH� VHJXULGDG� D� FRPSDUWLU�
FRQRFLPLHQWRV�VREUH�ULHVJRV�\�SUHGHFLU�HO�ULHVJR�GH�OHVLRQHV�UHODFLRQDGDV�FRQ�HO�
WUDEDMR�HQ�YDULRV�DFFLGHQWHV�GH�OD� LQGXVWULD�GH�OD�FRQVWUXFFLyQ��(VWH�QRYHGRVR�
PDUFR�GH�PHWDDSUHQGL]DMH�D\XGD�D�UHVROYHU�HO�SUREOHPD�GH�OD�GLItFLO�SUHGLFFLyQ�
GH�ULHVJRV�FDXVDGR�SRU�OD�IDOWD�GH�UHJLVWURV�GH�GDWRV�HVSHFtILFRV�GH�DFFLGHQWHV�
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GH�FRQVWUXFFLyQ��(QIUHQWDQGR�GDWRV�GH�PXHVWUD�SHTXHxRV�GH�XQ�QXHYR�WLSR�GH�
DFFLGHQWH� KDVWD� HQFRQWUDU� HO� WLSR� GH� DFFLGHQWH� PiV� VLPLODU� \� HO� DOJRULWPR�
UHFRPHQGDGR�TXH�SHUPLWD�D�ORV�JHUHQWHV�GH�VHJXULGDG�FRPSDUWLU�ORV�IDFWRUHV�GH�
ULHVJR�GH�DFFLGHQWHV�LPSRUWDQWHV�\�ODV�UHJODV�GH�HYDOXDFLyQ�GH�DFFLGHQWHV�SDUD�
ORJUDU� XQD� JHVWLyQ� GH� ULHVJRV� HILFD]�� $GHPiV�� HO� DOJRULWPR� GH� SUHGLFFLyQ� GH�
DFFLGHQWHV� UHFRPHQGDGR� SXHGH� SUHGHFLU� FRQVHFXHQFLDV� HVSHFtILFDV� GH�
DFFLGHQWHV�GH�PXHVWUDV�SHTXHxDV���

(QIRFDGDV�HQ�HO�DQiOLVLV�GH�ORV�LQIRUPHV�TXH�GHVFULEHQ�DFFLGHQWHV�FRPR�
PpWRGR�SDUD�LGHQWLILFDU�\�FRPSUHQGHU�ORV�IDFWRUHV�GH�ULHVJR�GH�VHJXULGDG�GH�OD�
FRQVWUXFFLyQ��VXV�UHODFLRQHV�\�VXV�GHSHQGHQFLDV��HQFRQWUDQGR�\�GLYXOJDQGR�ORV�
KDOOD]JRV�TXH�SXHGDQ�FRQYHUWLUVH�HQ�SDUWH�GHO�FRQRFLPLHQWR�TXH�KDJD�DYDQ]DU�
OD�JHVWLyQ�GH�OD�VHJXULGDG�HQ�HO�IXWXUR�VH�SXHGHQ�HQFRQWUDU��IXHUD�GH�(VSDxD��
SXEOLFDFLRQHV�FRPR�ODV�VLJXLHQWHV��

&KL�HW�DO���������GHVDUUROODURQ�XQ�VLVWHPD�GH�FRGLILFDFLyQ�SDUD�IDFLOLWDU�OD�
FDWHJRUL]DFLyQ� GH� ODV� FDtGDV� IDWDOHV� HQ� WpUPLQRV� GH� OD� FDXVD� GH� OD� FDtGD�� OD�
XELFDFLyQ�GH�OD�FDtGD��ORV�IDFWRUHV�LQGLYLGXDOHV�\�HO�WDPDxR�GH�OD�HPSUHVD��FRQ�
HO� ILQ� GH� GHWHUPLQDU� OD� LPSRUWDQFLD� GH� ORV� IDFWRUHV� FRQWULEX\HQWHV� \� GHULYDU�
HVWUDWHJLDV� GH� SURWHFFLyQ� HIHFWLYDV�� 6H� FRGLILFDURQ� XQ� WRWDO� GH� ���� FDtGDV�
PRUWDOHV� UHODFLRQDGDV� FRQ� HO� WUDEDMR� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� TXH�
RFXUULHURQ�GXUDQWH�����������VHJ~Q�HO�HVTXHPD�GH�FODVLILFDFLyQ��/RV�HVFHQDULRV�
GH�DFFLGHQWHV�VH�GHULYDURQ�GH�ORV�LQIRUPHV�GH�DFFLGHQWHV�H[WUDtGRV�GH�LQIRUPHV�
GH� FDVRV� SXEOLFDGRV� SRU� HO� &RQVHMR� GH� $VXQWRV� /DERUDOHV� GH� 7DLZiQ�� /RV�
IDFWRUHV�LQGLYLGXDOHV�LQFOX\HURQ�OD�HGDG��HO�VH[R��OD�H[SHULHQFLD�\�HO�XVR�GH�HTXLSR�
GH� SURWHFFLyQ� SHUVRQDO� �(33��� 6H� FDOFXODURQ� ODV� VWDQGDUGL]HG�PRUWDOLW\� UDWLRV�
�605��SDUD�FDGD�JUXSR�HVWUDWLILFDGR�GH�JpQHUR��HGDG�\�WDPDxR�GH�OD�HPSUHVD��
(O�DQiOLVLV�GH�ORV�FRHILFLHQWHV�9�\�3KL�GH�&UDPHU��EDVDGR�HQ�&KL�FXDGUDGR��VH�
XWLOL]DURQ� SDUD� H[DPLQDU� OD� UHODFLyQ� HQWUH� IDFWRUHV�� 6H� HQFRQWUDURQ� YtQFXORV�
VLJQLILFDWLYRV�HQWUH� ODV�FDXVDV�GH� ODV�FDtGDV�\� ORV�HYHQWRV�GH�DFFLGHQWHV��/DV�
FDtGDV�GHVGH�HO�DQGDPLDMH�VH�DVRFLDURQ�FRQ�OD�IDOWD�GH�DQGDPLRV�FRPSDWLEOHV�\�
OD�DFFLyQ�FRUSRUDO��/DV�FDtGDV�D�WUDYpV�GH�ODV�DEHUWXUDV�H[LVWHQWHV�HQ�HO�SLVR�VH�
DVRFLDURQ� FRQ� DEHUWXUDV� VLQ� YLJLODQFLD�� SURWHFFLRQHV� LQDSURSLDGDV� R� OD�
HOLPLQDFLyQ� GH� SURWHFFLRQHV�� /DV� FDtGDV� GH� YLJDV� GH� HGLILFLRV� X� RWUR� DFHUR�
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HVWUXFWXUDO�VH�DVRFLDURQ�FRQ�DFFLRQHV�FRUSRUDOHV�\�HO�XVR�LQDGHFXDGR�GH�(33��
/DV�FDtGDV�GHVGH�ORV�ERUGHV�GHO�WHFKR�VH�DVRFLDURQ�FRQ�DFFLRQHV�FRUSRUDOHV�\�
VHU�GHUULEDGDV�SRU�XQ�SROLSDVWR��XQ�REMHWR�R�XQD�KHUUDPLHQWD��/DV�FDtGDV�D�WUDYpV�
GH�ODV�VXSHUILFLHV�GHO�WHFKR�VH�DVRFLDURQ�FRQ�OD�IDOWD�GH�DQGDPLRV�FRPSDWLEOHV��
/DV� FDtGDV�GH�HVFDOHUDV� VH�DVRFLDURQ� FRQ�XQ�HVIXHU]R�H[FHVLYR� \� XQ� FRQWURO�
LQXVXDO�\�HO�XVR�GH�HVFDOHUDV�\�KHUUDPLHQWDV�LQVHJXUDV��/DV�FDtGDV�SRU�HVFDOHUDV�
R�HVFDORQHV�VH�DVRFLDURQ�FRQ�DEHUWXUDV�VLQ�YLJLODQFLD��/DV�FDtGDV�DO�VDOWDU�D�XQ�
SLVR� LQIHULRU� \� ODV� FDtGDV� D� WUDYpV� GH� ODV� DEHUWXUDV� GHO� WHFKR� H[LVWHQWHV� VH�
DVRFLDURQ�FRQ�PDODV�SUiFWLFDV�GH�WUDEDMR���

+DVODP�HW�DO���������UHXQLHURQ�ORV�KDOOD]JRV�GH�LQYHVWLJDFLRQHV�SUHYLDV�GH�
JUXSRV�IRFDOHV�\�UHDOL]DURQ�HVWXGLRV�VREUH�����DFFLGHQWHV�GH�FRQVWUXFFLyQ�HQ�
*UDQ� %UHWDxD�� /D� LQYHVWLJDFLyQ� XWLOL]y� XQD� FRPELQDFLyQ� GH� JUXSR� IRFDO� H�
LQYHVWLJDFLyQ�GH�HVWXGLRV�GH�DFFLGHQWHV��6H�OOHYDURQ�D�FDER�VLHWH�JUXSRV�IRFDOHV�
DO� FRPLHQ]R� GHO� SUR\HFWR�� FRQ� XQD� DPSOLD� JDPD� GH� SDUWHV� LQWHUHVDGDV� GH� OD�
LQGXVWULD�� SDUD� DERUGDU� WHPDV� SDUD� VX� DWHQFLyQ� SRVWHULRU�� 6XV� HVWXGLRV� GH�
DFFLGHQWHV�UHFRSLODURQ�LQIRUPDFLyQ�FXDOLWDWLYD�VREUH�ODV�FLUFXQVWDQFLDV�GH�FDGD�
LQFLGHQWH� \� ODV� LQIOXHQFLDV� FDXVDOHV� LQYROXFUDGDV�� HQWUHYLVWDV� FRQ� HO� SHUVRQDO�
LQYROXFUDGR�HQ�HO�DFFLGHQWH�\�VX�VXSHUYLVRU�R�JHUHQWH��LQVSHFFLyQ�GHO�OXJDU�GHO�
DFFLGHQWH�\�UHYLVLyQ�GH� OD�GRFXPHQWDFLyQ�DSURSLDGD��/RV� WHPDV�UHOHYDQWHV�GH�
ODV� LQYHVWLJDFLRQHV�GHO� VLWLR� IXHURQ�VHJXLGRV� OXHJR�FRQ� ODV�SDUWHV� LQWHUHVDGDV�
IXHUD�GHO�VLWLR�� LQFOXLGRV�GLVHxDGRUHV�� IDEULFDQWHV�\�SURYHHGRUHV��6H� UHXQLHURQ�
ORV�KDOOD]JRV�GH�ORV�JUXSRV�IRFDOHV�\�ORV�HVWXGLRV�GH�DFFLGHQWHV�\�VH�SURSXVR�XQ�
PRGHOR�TXH�VXJLHUH�XQD�MHUDUTXtD�GH�LQIOXHQFLDV�FDXVDOHV�HQ�ORV�DFFLGHQWHV�GH�
FRQVWUXFFLyQ� TXH� UHFRQRFH� ODV� RSHUDFLRQHV� GH� FRQVWUXFFLyQ� GHO� VLVWHPD�
VRFLRWpFQLFR�DGDSWDWLYR�SUHVHQWHV��/RV�IDFWRUHV�FODYH�HQ�ORV�DFFLGHQWHV�IXHURQ��
SUREOHPDV�GHULYDGRV�GH� ORV� WUDEDMDGRUHV�R�GHO�HTXLSR�GH� WUDEDMR������GH� ORV�
DFFLGHQWHV���SUREOHPDV�HQ�HO�OXJDU�GH�WUDEDMR��������IDOODV�HQ�HO�HTXLSR��LQFOXLGR�
HO�HTXLSR�GH�SURWHFFLyQ�SHUVRQDO���������SUREOHPDV�GH�LGRQHLGDG�\�HVWDGR�GH�ORV�
PDWHULDOHV��������\�GHILFLHQFLDV�HQ�OD�JHVWLyQ�GH�ULHVJRV��������(PSOHDQGR�XQ�
HQIRTXH�GH�VLVWHPDV�HUJRQyPLFRV��VH�SURSXVR�XQ�PRGHOR�TXH�LQGLFD�OD�IRUPD�HQ�
TXH� ORV� IDFWRUHV� JHUHQFLDOHV�� GH�GLVHxR� \� FXOWXUDOHV� RULJLQDULRV� FRQILJXUDQ� ODV�
FLUFXQVWDQFLDV�TXH�VH�HQFXHQWUDQ�HQ�HO�OXJDU�GH�WUDEDMR��GDQGR�OXJDU�D�ORV�DFWRV�
\�FRQGLFLRQHV�TXH��D�VX�YH]��FRQGXFHQ�D�ORV�DFFLGHQWHV��6H�DUJXPHQWy�TXH�VHUi�
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QHFHVDULR�SUHVWDU�DWHQFLyQ�D� ODV� LQIOXHQFLDV�RULJLQDULDV�SDUD� ORJUDU�XQD�PHMRUD�
VRVWHQLGD�HQ�OD�VHJXULGDG�GH�OD�FRQVWUXFFLyQ��6XV�FRQFOXVLRQHV�UHPDUFDURQ�TXH��
HQ� OD�DFWXDOLGDG��XQD�JUDQ�PD\RUtD�GH�TXLHQHV�WUDEDMDQ�HQ� OD�FRQVWUXFFLyQ�HQ�
*UDQ�%UHWDxD��WDQWR�GHQWUR�FRPR�IXHUD�GHO�OXJDU�GH�WUDEDMR�GH�OD�FRQVWUXFFLyQ��
WLHQHQ� VROR� XQD� DSUHFLDFLyQ� VXSHUILFLDO� GH� ODV� FRQVLGHUDFLRQHV� GH� VDOXG� \�
VHJXULGDG����

&DPHURQ� HW� DO�� ������� LQYHVWLJDURQ� ORV� UHJLVWURV� GH� DFFLGHQWHV� GH�
FRQVWUXFFLyQ�JUDYHV�\�PRUWDOHV�HQ�(VFRFLD�\�*UDQ�%UHWDxD�SDUD�HO�SHUtRGR������
������ \� FXDOTXLHU� SUREOHPD� VXE\DFHQWH� TXH� SXHGD� HVWDU� UHODFLRQDGR� FRQ� ODV�
WDVDV�GH�DFFLGHQWHV�DSDUHQWHPHQWH�PiV�DOWDV�HQ�(VFRFLD�TXH�HQ�*UDQ�%UHWDxD��
6H�DQDOL]y�XQD�PXHVWUD�HVWDGtVWLFDPHQWH�YiOLGD�GH�DFFLGHQWHV�JUDYHV�\�PRUWDOHV�
LQYHVWLJDGRV�SDUD�ORV�WUDEDMDGRUHV�GHO�VHFWRU�GH�OD�FRQVWUXFFLyQ�HQ�(VFRFLD�\�XQD�
PXHVWUD�FRPSDUDWLYD�GHO�UHVWR�GH�*UDQ�%UHWDxD��/RV�GDWRV�VREUH�OHVLRQHV�IXHURQ�
UHFRSLODGRV� GH� DFXHUGR� FRQ� HO� 5HSRUWLQJ� RI� ,QMXULHV� 'LVHDVH� DQG� 'DQJHURXV�
2FFXUUHQFHV�5HJXODWLRQV� �5,''25��\�VH�H[WUDHQ�GH� OD�EDVH�GH�GDWRV�GHO�8.�
+HDOWK� DQG� 6DIHW\� ([HFXWLYH� �+6(��� /RV� GDWRV� GH� 5,''25� �DFFLGHQWHV�� VH�
FRPELQDURQ� FRQ� ORV� GDWRV� GH� OD� /DERXU� )RUFH� 6XUYH\� �/)6�� SDUD� SHUPLWLU� OD�
FRPSDUDFLyQ�GH�ODV�WDVDV�GH�DFFLGHQWHV��(O�DQiOLVLV�PRVWUy�PX\�FODUDPHQWH�TXH�
KD\�SURSRUFLRQDOPHQWH�PiV�WUDEDMDGRUHV�PDQXDOHV�HQ�OD�FRQVWUXFFLyQ�HVFRFHVD�
TXH�HQ�HO� UHVWR�GH�*UDQ�%UHWDxD��(VWH� IDFWRU�H[SOLFDED�SUiFWLFDPHQWH� WRGD� OD�
GLIHUHQFLD�� 8Q� DQiOLVLV� PiV� GHWDOODGR� PRVWUy� GLIHUHQFLDV� HQWUH� RFXSDFLRQHV�
PDQXDOHV� HVSHFtILFDV�� FRQ� DOJXQDV� PHMRUHV� \� RWUDV� SHRUHV� HQ� (VFRFLD��
HTXLOLEUDQGR�DVt�ODV�WDVDV�JHQHUDOHV��(O�XVR�GH�DQGDPLRV�\�DOEDxLOHV�VH�LGHQWLILFy�
FRPR�iUHDV�SUREOHPiWLFDV�HQ�(VFRFLD��

$OH� HW� DO�� ������� KDQ� SDUWLFLSDGR� HQ� 3DtVHV� %DMRV� HQ� XQ� SUR\HFWR� GH�
LQYHVWLJDFLyQ�SDUD�FRQVWUXLU�XQ�PRGHOR�FDXVDO�SDUD�HO�ULHVJR�RFXSDFLRQDO��(VWH�
PRGHOR� GHEHUtD� SURSRUFLRQDU� LQIRUPDFLyQ� FXDQWLWDWLYD� VREUH� ODV� FDXVDV� \�
FRQVHFXHQFLDV�GH�ORV�DFFLGHQWHV�ODERUDOHV��8QR�GH�ORV�FRPSRQHQWHV�GHO�PRGHOR�
HV� XQD� KHUUDPLHQWD� SDUD� FODVLILFDU� \� DQDOL]DU� VLVWHPiWLFDPHQWH� LQIRUPHV� GH�
DFFLGHQWHV� SDVDGRV�� HVWD� KHUUDPLHQWD� HV� ³6WRU\EXLOGHU��� (Q� HVWH� HVWXGLR��
6WRU\EXLOGHU�VH�XWLOL]y�SDUD�DQDOL]DU�ODV�FDXVDV�GH�DFFLGHQWHV�UHSRUWDGRV�HQ�OD�
EDVH�GH�GDWRV�GH�OD�,QVSHFFLyQ�GH�7UDEDMR�KRODQGHVD�TXH�LQYROXFUDQ�D�SHUVRQDV�
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TXH�WUDEDMDQ�HQ� OD� LQGXVWULD�GH� OD�FRQVWUXFFLyQ��(Q�WRWDO��VH�QRWLILFDURQ��������
DFFLGHQWHV�HQWUH�HO���GH�HQHUR�GH������\�HO���GH�PDU]R�GH�������'H�HVWRV�FDVRV�
QRWLILFDGRV��VH�VHOHFFLRQDURQ���������)LQDOPHQWH��VH�DQDOL]DURQ������FDVRV�HQ�
6WRU\EXLOGHU�� &DGD� DFFLGHQWH� HVWDED� FRGLILFDGR� VHJ~Q� HO� WLSR� GH� DFFLGHQWH�
UHVXOWDQGR� HQ� ��� WLSRV� GH� DFFLGHQWHV� �� PRGHORV� GH� ULHVJR�� 8WLOL]DQGR� ORV�
DFFLGHQWHV�GH�FRQVWUXFFLyQ�GXUDQWH�ORV���DxRV�����������ORV�WLSRV�GH�DFFLGHQWH�
PiV�IUHFXHQWH��WLSRV�ERZ�WLH��FRQ�SXQWDMHV�PiV�DOWRV�VRQ��FDtGD�GHVGH�XQD�DOWXUD�
GHVGH�XQ�WHFKR�R�KDVWD�XQ�QLYHO�LQIHULRU�GHVGH�R�D�WUDYpV�GH�XQ�SLVR��R�GHVGH�XQD�
SODWDIRUPD�HV�OD�FDWHJRUtD�PiV�JUDQGH��VHJXLGD�SRU�OD�FDtGD���FRODSVR�GH�REMHWRV��
FDtGD�GH�XQD�HVFDOHUD�GH�DOWXUD��FDtGD�GH�XQ�DQGDPLR�GH�DOWXUD�\�FRQWDFWR�FRQ�
SDUWHV�PyYLOHV�GH�XQD�PiTXLQD�ILMD��(O�VHFWRU�GH�FRQVWUXFFLyQ�GH�FRQVWUXFFLRQHV�
FRPSOHWDV�R�SDUWHV�GH�ODV�PLVPDV�HV�HO�SULQFLSDO�VHFWRU�FRQ�DFFLGHQWHV�PRUWDOHV�
GH�WUDEDMDGRUHV�GH�OD�FRQVWUXFFLyQ�HQ�ORV�3DtVHV�%DMRV��/D�HYDOXDFLyQ�GH�IDOODV�
HQ�OD�JHVWLyQ�VXJLHUH�TXH�HO�SUREOHPD�HV�PRWLYDFLRQDO��FRQ�XQD�IDOWD�GH�DWHQFLyQ�
D� ORV�SHOLJURV�\�SURFHGLPLHQWRV�LQVXILFLHQWHV�SDUD�LPSOHPHQWDU� ODV�PHGLGDV�GH�
SUHYHQFLyQ��OR�TXH�SDUHFH�VHU�FRP~Q�HQ�WRGD�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��DO�
PHQRV� HQ� ORV� WLSRV� GH� DFFLGHQWH� FRQ� PHMRU� SXQWXDFLyQ� �WLSRV� ERZ�WLH��� 6H�
H[WUDMHURQ� FRQFOXVLRQHV� VREUH� PHGLGDV� SDUD� UHGXFLU� OD� SUREDELOLGDG� GH�
DFFLGHQWHV�� $OJXQDV� GH� HVWDV� FRQFOXVLRQHV� VRQ� FRQWUDULDV� D� ODV� FUHHQFLDV�
FRPXQHV�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��

,P�HW�DO�� �������H[SORUDURQ� ODV�FDUDFWHUtVWLFDV�GH� ODV� OHVLRQHV� ODERUDOHV�
PRUWDOHV�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�GH�&RUHD�\�FRPSDUDURQ�ODV�FDXVDV�HQ�
GLYHUVDV� RFXSDFLRQHV�GHQWUR�GH�HVD� LQGXVWULD��(O� HVWXGLR� FDOFXOy�HO� ULHVJR�GH�
PRUWDOLGDG�SRU� OHVLRQHV�HQ� ODV� LQGXVWULDV�GH�OD�FRQVWUXFFLyQ�\�QR�UHODFLRQDGDV�
FRQ� OD� FRQVWUXFFLyQ� \� VH� FRPSDUDURQ� VXV� FDXVDV�� /RV� GDWRV� IXHURQ�
SURSRUFLRQDGRV� SRU� HO� 6HUYLFLR� GH� &RPSHQVDFLyQ� \� %LHQHVWDU� GH� ORV�
7UDEDMDGRUHV� GH� &RUHD� VREUH� ORV� EHQHILFLRV� GHO� VHJXUR� SRU� OHVLRQHV�
RFXSDFLRQDOHV�� 7DQWR� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� FRPR� HQ� OD� QR�
FRQVWUXFFLyQ�VH�SUREDURQ�ODV�GLIHUHQFLDV�HQ�OD�GLVWULEXFLyQ�GH�OD�HGDG��HO�VH[R�\�
HO� WDPDxR�GH� OD� HPSUHVD� XWLOL]DQGR� XQ�PpWRGR�GH� FKL�FXDGUDGR��$GHPiV�� VH�
UHDOL]y�XQ�DQiOLVLV�GH�UHJUHVLyQ�ORJtVWLFD�PXOWLYDULDEOH�DMXVWDGR�SRU�HGDG�\�VH[R��
SULPHUR� SDUD� FRPSDUDU� ODV� FDXVDV� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� FRQ� ODV�
FDXVDV� HQ� ODV� LQGXVWULDV� GLVWLQWDV� GH� OD� FRQVWUXFFLyQ�� \� OXHJR� HQ� YDULDV�
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RFXSDFLRQHV�GHQWUR�GH�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��6XV�UHVXOWDGRV�PRVWUDURQ�
TXH�HO�Q~PHUR�GH�YtFWLPDV�GH�OHVLRQHV�RFXSDFLRQDOHV�PRUWDOHV�HQ�OD�LQGXVWULD�GH�
OD�FRQVWUXFFLyQ�IXH�������������GHO�WRWDO�GH�OHVLRQHV�RFXSDFLRQDOHV�PRUWDOHV���\�
HO�ULHVJR�GH�PRUWDOLGDG�D���DxR�IXH�PD\RU�����������������SHUVRQDV��TXH�HQ�ODV�
LQGXVWULDV�GLVWLQWDV�D�OD�GH�OD�FRQVWUXFFLyQ���������/DV�FDtGDV�IXHURQ�OD�FDXVD�PiV�
IUHFXHQWH� �������� GH� OHVLRQHV� PRUWDOHV�� $GHPiV�� ODV� PXHUWHV� SRU� FRODSVR�
HVWUXFWXUDO� \� GHVFDUJDV� HOpFWULFDV� IXHURQ� VLJQLILFDWLYDPHQWH�PiV�DOWDV� TXH� HQ�
RWUDV�LQGXVWULDV��/D�LQYHVWLJDFLyQ�VREUH�OD�GLVWULEXFLyQ�GH�ORV�IDFWRUHV�FDXVDOHV�
HQ� GLYHUVDV� RFXSDFLRQHV� GHQWUR� GH� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� DUURMy� TXH�
DOJXQRV�IDFWRUHV�DSDUHFLHURQ�FRQ�PD\RU�IUHFXHQFLD�HQ�FLHUWDV�RFXSDFLRQHV�TXH�
HQ� RWUDV�� 6XV� UHVXOWDGRV� PRVWUDURQ� TXH� OD� FDtGD� GHVGH� XQD� DOWXUD� HUD� XQD�
RFXUUHQFLD�VLJQLILFDWLYDPHQWH�IUHFXHQWH�SDUD�SLQWRUHV��PRQWDGRUHV�GH�DQGDPLRV�
\�\HVHURV�PLHQWUDV�TXH�OD�GHVFDUJD�HOpFWULFD�IXH�XQ�ULHVJR�VLJQLILFDWLYR�SDUD�ORV�
WUDEDMDGRUHV�GH�HTXLSRV�HOpFWULFRV��\�HO�FRODSVR�GH�OD�HVWUXFWXUD�IXH�VLJQLILFDWLYR�
SDUD�ORV�IRQWDQHURV�LQVWDODGRUHV�GH�WXEHUtDV�\�ORV�PRQWDGRUHV�GH�PDTXLQDULD�GH�
FRQVWUXFFLyQ��RSHUDGRUHV�\�RILFLDOHV��(Q�VXV�FRQFOXVLRQHV�GHVWDFD�TXH��GDGR�TXH�
OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� DEDUFD� XQD� JUDQ� SURSRUFLyQ� GH� OHVLRQHV�
RFXSDFLRQDOHV�� XQD� UHGXFFLyQ� HQ� HVWD� LQGXVWULD� SRU� Vt� VROD� FRQWULEXLUi�
VXVWDQFLDOPHQWH� D� XQD� UHGXFFLyQ� JHQHUDO� GH� ODV� OHVLRQHV� RFXSDFLRQDOHV� HQ�
&RUHD���

&KHQJ�� /HX�� /LQ� \� )DQ� �������� LQYHVWLJDURQ� ORV� IDFWRUHV� FDUDFWHUtVWLFRV�
UHVSRQVDEOHV� GH� OD� RFXUUHQFLD� GH� DFFLGHQWHV� ODERUDOHV� SDUD� ODV� SHTXHxDV�
HPSUHVDV� GH� FRQVWUXFFLyQ� HQ� 7DLZiQ�� XWLOL]DQGR�PHWRGRORJtDV� GH� HVWDGtVWLFD�
GHVFULSWLYD�� DQiOLVLV� GH� FRHILFLHQWHV� GH� FRUUHODFLyQ� \� $129$�� /RV� GDWRV� GH�
DFFLGHQWHV� ODERUDOHV� \� DQWHFHGHQWHV� GH� OD� HPSUHVD� UHODFLRQDGRV� XWLOL]DGRV�
IXHURQ�UHFRSLODGRV�GHO�&RQVHMR�GH�$VXQWRV�/DERUDOHV�GHO�*RELHUQR�&HQWUDO�GH�
7DLZiQ� HQWUH� ORV� DxRV� ����� \� ������ /RV� FULWHULRV� GH� FODVLILFDFLyQ� HPSOHDGRV�
IXHURQ�SURSXHVWRV�SRU�OD�DJHQFLD�GHO�*RELHUQR�&HQWUDO�GH�7DLZiQ��TXH�FODVLILFD�
ORV� DFFLGHQWHV� ODERUDOHV� HQ� WpUPLQRV�GH� OD� QDWXUDOH]D� GH� OD� OHVLyQ�� HO� WLSR� GH�
DFFLGHQWH� \� OD� IXHQWH� GH� OD� OHVLyQ� PHGLDQWH� OD� DGRSFLyQ� GH� ODV� QRUPDV� GHO�
HVTXHPD�GH�FODVLILFDFLyQ�GH�DFFLGHQWHV�GH� ODV�QRUPDV�GHO�$PHULFDQ�1DWLRQDO�
6WDQGDUGV� ,QVWLWXWH� �$16,��� $� SDUWLU� GH� VXV� UHVXOWDGRV�� VH� HQFRQWUy� TXH� ORV�
IDFWRUHV�TXH�LQIOX\HQ�HQ�HO�GHVDUUROOR�GH�DFFLGHQWHV�ODERUDOHV�SDUD�ODV�SHTXHxDV�
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HPSUHVDV�GH�FRQVWUXFFLyQ�LQFOX\HQ�ODV�KDELOLGDGHV�GH�JHVWLyQ�GH�OD�VDOXG�\� OD�
VHJXULGDG�� ORV� YDORUHV� GH� ORV� HPSOHDGRUHV� VREUH� ODV� SUiFWLFDV� GH� VDOXG� \�
VHJXULGDG��\�HO�JUDGR�GH�FXPSOLPLHQWR�GH�ODV�OH\HV�\�UHJODPHQWRV�GH�VHJXULGDG�
ODERUDO��/RV�UHVXOWDGRV�WDPELpQ�LQGLFDURQ�TXH�ORV�DFFLGHQWHV�ODERUDOHV�WLHQGHQ�D�
RFXUULU��,��GXUDQWH�HO�SULPHU�GtD�GHO�WUDEDMDGRU�HQ�HO�OXJDU�GH�WUDEDMR���,,��FXDQGR�
HO� SUR\HFWR� GH� FRQVWUXFFLyQ� WLHQH� XQD� JHVWLyQ� GH� VHJXULGDG� \� VDOXG�
H[FHVLYDPHQWH� EDMD�� �,,,�� FXDQGR� HO� HPSOHDGRU� QR� SURSRUFLRQy� HTXLSRV� GH�
SURWHFFLyQ� SHUVRQDO� D� ORV� WUDEDMDGRUHV�� �,9�� FXDQGR� HO� HTXLSR� GH� SURWHFFLyQ�
SHUVRQDO�QR�VH�XVy�FRUUHFWDPHQWH��\��9��FXDQGR�ORV�WUDEDMDGRUHV�QR�DGRSWDURQ�
ODV�VDOYDJXDUGLDV�R�LJQRUDURQ�ODV�VHxDOHV�GH�DGYHUWHQFLD�GH�SHOLJUR�HQ�HO�OXJDU�
GH�WUDEDMR��(QWUH�VXV�FRQFOXVLRQHV�GHVWDFD�TXH��SDUD�UHGXFLU�OD�WDVD�JHQHUDO�GH�
DFFLGHQWHV� ODERUDOHV� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� HV� LPSRUWDQWH�
LPSOHPHQWDU�ODV�SUiFWLFDV�GH�VDOXG�\�VHJXULGDG�QRWLILFDGDV�\�OD�FDSDFLWDFLyQ�GH�
PDQHUD�HIHFWLYD�SDUD�JDUDQWL]DU�TXH�WRGRV�ORV�WUDEDMDGRUHV�UHFRQR]FDQ�\�VLJDQ�
HVWRV�UHTXLVLWRV�UHJODPHQWDULRV�FXDQGR�WUDEDMHQ��

&KHQJ�� /HX� \� /LQ� ������� GHWDOODURQ� TXH�� DXQTXH� VH� SXHGHQ� XWLOL]DU�
WpFQLFDV�HVWDGtVWLFDV�SDUD�LQIHULU�UHODFLRQHV�GH�FDXVD�\�HIHFWR�HQWUH�ORV�IDFWRUHV�
TXH�FRPSRQHQ�ORV�PRGHORV�GH�LQFLGHQFLD�GH�DFFLGHQWHV�ODERUDOHV�HQ�OD�LQGXVWULD�
GH�OD�FRQVWUXFFLyQ��OD�JUDQ�FDQWLGDG�GH�IDFWRUHV�LQYROXFUDGRV�\�OD�FRPSOHMLGDG�GH�
ODV� UHODFLRQHV� HQWUH� HOORV� GLILFXOWDQ� TXH� ORV� JHUHQWHV� LGHQWLILTXHQ� ORV� SHOLJURV�
SRWHQFLDOHV� HQ� ORV� SUR\HFWRV� GH� FRQVWUXFFLyQ� \�� SRU� OR� WDQWR�� GHVDUUROOHQ�
SURFHGLPLHQWRV� GH� VHJXULGDG� HIHFWLYRV�� 6X� HVWXGLR� DERUGy� HVWH� SUREOHPD�
XWLOL]DQGR� HO� PpWRGR� GH� UHJOD� GH� DVRFLDFLyQ� SDUD� OD� H[WUDFFLyQ� GH� GDWRV�
UHDOL]DQGR� XQ� DQiOLVLV� GH� ����� DFFLGHQWHV� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ�
UHJLVWUDGRV�HQ�OD�EDVH�GH�GDWRV�GH�DFFLGHQWHV�ODERUDOHV�GHO�&RQVHMR�GH�$VXQWRV�
/DERUDOHV� �([HFXWLYH� <XDQ�� 7DLZDQ�� GXUDQWH� HO� SHUtRGR� ����������� /RV�
DFFLGHQWHV�ODERUDOHV�VH�FODVLILFDURQ�HQ�FDWHJRUtDV�GH�DFXHUGR�FRQ�ODV�UHJODV�GH�
FODVLILFDFLyQ� GH� DFFLGHQWHV� GHO� $PHULFDQ� 1DWLRQDO� 6WDQGDUGV� ,QVWLWXWH� �$16,���
/XHJR�VH�XWLOL]y�XQD�WDEOD�GH�FRQWLQJHQFLD�SDUD�HVWDEOHFHU�OD�GLVWULEXFLyQ�GH�HVWDV�
FDWHJRUtDV��3RVWHULRUPHQWH��DQiOLVLV�GHO�FRHILFLHQWH�GH�FRUUHODFLyQ��\�VHOHFFLyQ�
GH� ORV� SULQFLSDOHV� IDFWRUHV� PHGLDQWH� SURFHVDPLHQWR� DQDOtWLFR� HQ� OtQHD�� 6XV�
UHVXOWDGRV� PRVWUDURQ� TXH� ORV� DFFLGHQWHV� ODERUDOHV� HQ� OD� LQGXVWULD� GH� OD�
FRQVWUXFFLyQ�WLHQGHQ�D�RFXUULU�FXDQGR�H[LVWHQ�FLHUWDV�FRPELQDFLRQHV�GH�SHOLJURV��
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HVSHFLDOPHQWH�DO�WUDEDMDU�HQ�OXJDUHV�DOWRV�VLQ�PHGLGDV�GH�SURWHFFLyQ��SpUGLGD�GHO�
HTXLOLEULR� FXDQGR� HVWi� HQ�PRYLPLHQWR�� IDOWD� GH� XVR� GH� HTXLSR� GH� SURWHFFLyQ��
H[SHULHQFLD�LQVXILFLHQWH�\�FRQWDFWR�SHUMXGLFLDO�FRQ�HVWUXFWXUDV�LQHVWDEOHV��(VWRV�
SHOLJURV�VRQ�HVSHFLDOPHQWH�HYLGHQWHV�HQ�SHTXHxDV�HPSUHVDV�FRQ�PHQRV�GH����
SHUVRQDV��6XV�UHVXOWDGRV�KDQ�GHPRVWUDGR�TXH�WDQWR� ORV� WUDEDMDGRUHV�FRPR� OD�
GLUHFFLyQ�WHQtDQ�XQD�FRQFLHQFLD�LQVXILFLHQWH�VREUH�ORV�SUREOHPDV�GH�VHJXULGDG�\�
ORV�SHOLJURV�SRWHQFLDOHV��6XV�FRQFOXVLRQHV�HVWDEOHFLHURQ�TXH�OD�PD\RUtD�GH�ORV�
DFFLGHQWHV�VH�GHEtDQ�D�XQD�FRPELQDFLyQ�GH�� �,�� OD� LQFDSDFLGDG�GH� OD�JHUHQFLD�
SDUD� LPSOHPHQWDU� ODV� PHGLGDV� GH� VHJXULGDG� DGHFXDGDV� SDUD� SURWHJHU� D� ORV�
WUDEDMDGRUHV�FRQWUD�ORV�SHOLJURV�SRWHQFLDOHV�HQ�HO�DPELHQWH�GH�WUDEDMR��\��,,��ORV�
QXPHURVRV�DFWRV�LQVHJXURV�FRPHWLGRV�SRU�ORV�SURSLRV�WUDEDMDGRUHV��6X�SULQFLSDO�
FRQFOXVLyQ�HV�TXH�ODV�OHVLRQHV�ODERUDOHV�VH�SXHGHQ�SUHYHQLU�SRUTXH�OD�PD\RUtD�
GH�ORV�DFFLGHQWHV�ODERUDOHV�VH�GHEHQ�D�OD�QHJOLJHQFLD�GH�ORV�WUDEDMDGRUHV�\���R�OD�
GLUHFFLyQ�\�TXH�GHEHUtD�HVWDEOHFHUVH�\�DQDOL]DUVH�XQD�EDVH�GH�GDWRV�FRPSOHWD�
GH�DFFLGHQWHV�ODERUDOHV�SDUD�RSWLPL]DU�ORV�SURFHGLPLHQWRV�GH�VHJXULGDG�HQ�WRGRV�
ORV�OXJDUHV�GH�WUDEDMR�GH�OD�FRQVWUXFFLyQ��$OJ~Q�WLHPSR�GHVSXpV�\�FDVL�HO�PLVPR�
FRQMXQWR� GH� DXWRUHV� �&KHQJ� HW� DO��� ������ VHxDODURQ� TXH� OD� LQYHVWLJDFLyQ� GH�
DFFLGHQWHV� GH� FRQVWUXFFLyQ� LPSOLFD� OD� RUGHQDFLyQ�� FODVLILFDFLyQ� \� FRGLILFDFLyQ�
VLVWHPiWLFDV�GH�EDVHV�GH�GDWRV� LQWHJUDOHV� GH� OHVLRQHV� \�PXHUWHV��6X�HVWXGLR�
H[SORUy�ODV�FDXVDV�\�OD�GLVWULEXFLyQ�GH�ORV�DFFLGHQWHV�ODERUDOHV�HQ�OD�LQGXVWULD�GH�
OD�FRQVWUXFFLyQ�GH�7DLZiQ�PHGLDQWH�HO�DQiOLVLV�GH�XQD�EDVH�GH�GDWRV�XWLOL]DQGR�
HO�PpWRGR�GH�H[WUDFFLyQ�GH�GDWRV�FRQRFLGR�FRPR�&ODVVLILFDWLRQ�DQG�5HJUHVVLRQ�
7UHH� �&$57��EXVFDQGR�HVWDEOHFHU� SRVLEOHV� UHODFLRQHV�GH� FDXVD� \� HIHFWR� FRQ�
UHVSHFWR�D�ORV�DFFLGHQWHV�ODERUDOHV�JUDYHV�HQ�OD�LQGXVWULD��3DUD�HOOR��UHDOL]y�XQ�
DQiOLVLV�GH������DFFLGHQWHV�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�UHJLVWUDGRV�HQ�OD�
EDVH� GH� GDWRV� GH� DFFLGHQWHV� ODERUDOHV� GHO� &RQVHMR� GH� $VXQWRV� /DERUDOHV�
�([HFXWLYH� <XDQ�� 7DLZDQ�� GXUDQWH� HO� SHUtRGR� ����������� /RV� DFFLGHQWHV�
ODERUDOHV�VH�FODVLILFDURQ�HQ�FDWHJRUtDV�GH�DFXHUGR�FRQ�ODV�UHJODV�GH�FODVLILFDFLyQ�
GH�DFFLGHQWHV�GHO�$PHULFDQ�1DWLRQDO�6WDQGDUGV�,QVWLWXWH��$16,���3RVWHULRUPHQWH�
VH�XWLOL]DURQ�HVWDGtVWLFDV�GHVFULSWLYDV�SDUD�REWHQHU�XQD�FRPSUHQVLyQ�JHQHUDO�GH�
ODV�OHVLRQHV�RFXSDFLRQDOHV�JUDYHV�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�HQ�7DLZiQ��
/XHJR�VH�XWLOL]y�OD�SUXHED�GH�&KL�FXDGUDGR�\�HO�HVWDGtVWLFR�GH�&UDPHU��9F��SDUD�
DQDOL]DU� OD� DVRFLDFLyQ� HQWUH� IDFWRUHV�� 3DUDOHODPHQWH�� VH� XWLOL]y� HO� PpWRGR� GH�
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SURFHVDPLHQWR�DQDOtWLFR�HQ�OtQHD��2/$3��SDUD�UHYHODU�OD�GLVWULEXFLyQ�GH�ORV�GDWRV�
\�DVt�SURSRUFLRQDU�ORV�FRHILFLHQWHV�GH�FRUUHODFLyQ�GH�DWULEXWRV�LPSRUWDQWHV��6XV�
UHVXOWDGRV�PRVWUDURQ�TXH�ODV�UHJODV�GH�RFXUUHQFLD�GH�FDtGDV�\�GHUUXPEHV�HQ�ODV�
LQGXVWULDV�GH�FRQVWUXFFLyQ�GH�SUR\HFWRV�S~EOLFRV�\�SULYDGRV�VLUYHQ�FRPR�IDFWRUHV�
FODYH�SDUD�SUHGHFLU�OD�RFXUUHQFLD�GH�OHVLRQHV�RFXSDFLRQDOHV��7DPELpQ�TXH��ORV�
IDFWRUHV�DVRFLDGRV�FRQ�ORV�DFFLGHQWHV�ODERUDOHV�LQFOX\HQ�OD�IXHQWH�GH�OD�OHVLyQ��
OD�MXULVGLFFLyQ�GHO�SUR\HFWR��ODV�FRQGLFLRQHV�LQVHJXUDV��OD�XELFDFLyQ�GHO�DFFLGHQWH��
ORV�DFWRV�LQVHJXURV��HO�WLSR�GH�SUR\HFWR�\�HO�WDPDxR�GH�OD�HPSUHVD�\�ORV�IDFWRUHV�
DVRFLDGRV�FRQ�OD�MXULVGLFFLyQ�GHO�SUR\HFWR�LQFOX\HQ�HO�WLSR�GH�SUR\HFWR��HO�WLSR�GH�
DFFLGHQWH�� HO� PRQWR� GHO� FRQWUDWR� GHO� SUR\HFWR�� ORV� DFWRV� LQVHJXURV�� ODV�
FRQGLFLRQHV�LQVHJXUDV�\�HO�WDPDxR�GH�OD�HPSUHVD��6XV�UHVXOWDGRV�VREUH�UHJODV�
GH� RFXUUHQFLD� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� SUREDURQ� TXH� H[LVWHQ� GRV�
FLUFXQVWDQFLDV� TXH� FRP~QPHQWH� FRQGXFHQ� D� FDtGDV� �� YXHOFRV� HQ� SUR\HFWRV�
S~EOLFRV�� �,�� HQ� SUR\HFWRV� GH� FRQVWUXFFLyQ�GH�HGLILFLRV� TXH�DVFLHQGHQ�HQWUH���
PLOORQHV�\����PLOORQHV�GH�QXHYRV�GyODUHV�WDLZDQpV��17'��\��,,��FXDQGR�HO�WUDEDMR�
LQYROXFUy�OD�IXHQWH�GH�OHVLRQHV��OD�HVWUXFWXUD�\�ODV�LQVWDODFLRQHV�GH�FRQVWUXFFLyQ��
\�FXDQGR�ORV�HPSOHDGRUHV�QR�SURSRUFLRQDURQ�HTXLSR�GH�SURWHFFLyQ�SHUVRQDO��3RU�
RWUR� ODGR�� SUREDURQ� TXH� KD\� WUHV� VLWXDFLRQHV� TXH� FRP~QPHQWH� FRQGXFHQ� D�
FRODSVRV�HQ�SUR\HFWRV�S~EOLFRV���,��ORV�FRODSVRV�VRQ�PiV�FRPXQHV�HQ�SUR\HFWRV�
GH�FRQVWUXFFLyQ�GH�HGLILFLRV�TXH�DVFLHQGHQ�D�PHQRV�GH���PLOORQHV�GH�17'���,,��
FXDQGR�HO�WUDEDMR�LQYROXFUy�OD�IXHQWH�GH�OHVLRQHV��OD�HVWUXFWXUD�\�ODV�LQVWDODFLRQHV�
GH�FRQVWUXFFLyQ��\�FXDQGR� ORV� WUDEDMDGRUHV�QR�XVDURQ�HTXLSR�GH�SURWHFFLyQ�R�
LJQRUDURQ�ODV�VHxDOHV�GH�DGYHUWHQFLD�GH�SHOLJUR��\��,,,��HQ�HPSUHVDV�GH����D����
SHUVRQDV�TXH� WUDEDMDQ�HQ�SUR\HFWRV�GH�HQWUH����\�����PLOORQHV�GH�17'��/DV�
UHJODV�GH�RFXUUHQFLD� WDPELpQ� LQGLFDURQ�TXH� ODV�FDtGDV�HUDQ�PiV�FRPXQHV�HQ�
SUR\HFWRV� SULYDGRV� HQ� GRV� VLWXDFLRQHV�� �,�� HQ� HPSUHVDV� GH� PHQRV� GH� GLH]�
SHUVRQDV�TXH�WUDEDMDQ�HQ�SUR\HFWRV�GH�FRQVWUXFFLyQ�GH�HGLILFLRV�SRU�GHEDMR�GH�
ORV� �� PLOORQHV� GH� 17'� \� �,,�� ORV� HPSOHDGRUHV� QR� SURSRUFLRQDURQ� HTXLSR� GH�
SURWHFFLyQ� SHUVRQDO� D� ORV� WUDEDMDGRUHV� TXH� UHDOL]DEDQ� WUDEDMRV� GH� OLPSLH]D��
SUHSDUDFLyQ� GHO� WUDEDMR� R� UHSDUDFLyQ� GHO� OXJDU� HQ� HVFDOHUDV�� SODWDIRUPDV� R�
HOHPHQWRV�GH�DFHUR�HVWUXFWXUDO��$GHPiV��SDUD�HYLWDU�FRODSVRV�HQ�ORV�SUR\HFWRV�
S~EOLFRV�� ORV� DGPLQLVWUDGRUHV� GHEHQ� UHFRQRFHU� ORV� VLJXLHQWHV� IDFWRUHV�
FRPELQDGRV�� WLSR� GH� FRQVWUXFFLyQ� �SUR\HFWRV� GH� FRQVWUXFFLyQ� GH� HGLILFLRV�� \�
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PRQWR�GHO�FRQWUDWR�GHO�SUR\HFWR��PHQRV�GH���PLOORQHV�GH�17'���IXHQWH�GH�OHVLyQ�
�HVWUXFWXUD�H�LQVWDODFLRQHV�GH�FRQVWUXFFLyQ���FRQGLFLRQHV�LQVHJXUDV��PpWRGRV�R�
SURFHGLPLHQWRV� LQVHJXURV�� \� FRPSRUWDPLHQWR� LQVHJXUR� �QR� XVDU� HTXLSR� GH�
SURWHFFLyQ�R�LJQRUDU�ODV�VHxDOHV�GH�DGYHUWHQFLD�GH�SHOLJUR���R�PRQWR�GHO�FRQWUDWR�
GHO�SUR\HFWR��17'����PLOORQHV�D�����PLOORQHV���WLSR�GH�SUR\HFWR��SUR\HFWRV�GH�
FDUUHWHUDV� \� SXHQWHV�� \� WDPDxR� GHO� FRQWUDWLVWD� ������� WUDEDMDGRUHV��� 6XV�
FRQFOXVLRQHV�PRVWUDURQ�TXH�OD�FRQWLQJHQFLD�GH�IDFWRUHV�TXH�FRQGXFHQ�D�OHVLRQHV�
\� OD� FRPELQDFLyQ� GH� HVWRV� IDFWRUHV� SXHGHQ� XVDUVH� FRPR� XQD� UHIHUHQFLD�
LPSRUWDQWH�SDUD�HYLWDU�TXH�RFXUUDQ�WDOHV�DFFLGHQWHV���

+LQ]H�\�7HL]HU��������UHDOL]DURQ�LQYHVWLJDFLRQHV�TXH�DLVODURQ�DFFLGHQWHV�
PRUWDOHV�HQ�ODV�TXH�OD�YLVLyQ�R�OD�IDOWD�GH�EXHQD�YLVLELOLGDG�IXH�HO�IDFWRU�SULQFLSDO�
R�OD�FDXVD�FRQWULEX\HQWH��6X�REMHWLYR�IXH�H[DPLQDU�ORV�GHWDOOHV�TXH�URGHDQ�HVWDV�
PXHUWHV�SDUD�GHVFXEULU�FXiOHV�VRQ� ORV�IDFWRUHV�FRQWULEX\HQWHV�H� LGHQWLILFDU� ORV�
DJHQWHV� TXH� FRPSURPHWLHURQ� OD� YLVLELOLGDG�� (Q� VX� HVWXGLR� LGHQWLILFy� ����
DFFLGHQWHV�IDWDOHV�GH�XQ�FRQMXQWR�GH�GDWRV�GH�������FDVRV�LQYHVWLJDGRV�HQ�OD�
LQGXVWULD�GH� OD�FRQVWUXFFLyQ�GH� ORV�(VWDGRV�8QLGRV�SRU� OD�2FFXSDWLRQDO�6DIHW\�
DQG� +HDOWK� $GPLQLVWUDWLRQ� �26+$�� /D� LQIRUPDFLyQ� HVWDED� FRQWHQLGD� HQ� ORV�
UHV~PHQHV�GH�OD�LQYHVWLJDFLyQ�GH�DFFLGHQWHV�GH�FRQVWUXFFLyQ�TXH�UHVXOWDURQ�GH�
ODV�GHILFLHQFLDV�UHODFLRQDGDV�FRQ�OD�YLVLELOLGDG��6H�GHVFXEULy�TXH�����R�HO����GH�
WRGDV� ODV� PXHUWHV� HQ� OD� FRQVWUXFFLyQ� HQ� ((�� 88�� HQWUH� ����� \� ����� HVWiQ�
UHODFLRQDGDV�FRQ�OD�YLVLELOLGDG�\�TXH�ORV�SXQWRV�FLHJRV��ODV�REVWUXFFLRQHV�\�ODV�
FRQGLFLRQHV�GH�LOXPLQDFLyQ�HUDQ�ORV�IDFWRUHV�PiV�FRPXQHV�TXH�FRQWULEXtDQ�D�ODV�
PXHUWHV�UHODFLRQDGDV�FRQ�OD�YLVLyQ��

0HPDULDQ�\�0LWURSRXORV��������DQDOL]DURQ�����LQFLGHQWHV�UHJLVWUDEOHV�TXH�
RFXUULHURQ�GXUDQWH�XQ�SHUtRGR�GH�WUHV�DxRV�������������HQ�XQD�JUDQ�HPSUHVD�GH�
DOEDxLOHUtD�GH�(VWDGRV�8QLGRV�EXVFDQGR�LGHQWLILFDU�ODV�DFWLYLGDGHV�GH�DOEDxLOHUtD�
FRQ�DOWD�IUHFXHQFLD�\�JUDYHGDG�GH�LQFLGHQWHV�\�OHVLRQHV��LGHQWLILFDU�ORV�HYHQWRV�
TXH� FDXVDQ� ORV� IUHFXHQWHV� \� VHYHURV� LQFLGHQWHV� GH� DOEDxLOHUtD�� H� LGHQWLILFDU� \�
DQDOL]DU�ODV�LQFLGHQFLDV�GH�ORV�GLIHUHQWHV�SXHVWRV��UROHV��GH�ORV�WUDEDMDGRUHV�HQ�
FXDGULOODV�GH�DOEDxLOHUtD��HV�GHFLU��FDSDWDFHV��DOEDxLOHV��REUHURV�\�RSHUDGRUHV�GH�
PRQWDFDUJDV��6XV�KDOOD]JRV�LGHQWLILFDQ�SULPHUR�OD�FRQWULEXFLyQ�GH�ODV�GLIHUHQWHV�
DFWLYLGDGHV�GH�DOEDxLOHUtD� D� GLIHUHQWHV� WLSRV� GH� LQFLGHQWHV� GH� VHJXULGDG��7UHV�
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DFWLYLGDGHV�� PRQWDMH� \� GHVPRQWDMH� GH� DQGDPLRV�� FRORFDFLyQ� GH� EORTXHV� \�
PDQLSXODFLyQ�GH�PDWHULDOHV�VRQ�UHVSRQVDEOHV�GH�OD�PD\RUtD�GH�ORV�LQFLGHQWHV�\�
HQ� FRQVHFXHQFLDV�HQ� WpUPLQRV�GH�GtDV� SHUGLGRV�GH� WUDEDMR� \� GtDV� FRQ� WDUHDV�
PRGLILFDGDV��/RV� WUDEDMDGRUHV�GH� ODV�FXDGULOODV�GH�DOEDxLOHUtD� �REUHURV�� WHQtDQ�
WDVDV�GH�LQFLGHQWHV�VLJQLILFDWLYDPHQWH�PiV�DOWDV�TXH�ORV�DOEDxLOHV��/D�SURSRUFLyQ�
GH�DOEDxLOHV�SRU�REUHURV�VXHOH�VHU�GH������SHUR�OD�SURSRUFLyQ�GH�VXV�LQFLGHQWHV�
HV�GH����������6H�LGHQWLILFDURQ�GRV�QXHYDV�iUHDV�SULRULWDULDV�SDUD�OD�UHGXFFLyQ�GH�
DFFLGHQWHV�HQ�OD�FRQVWUXFFLyQ�GH�PDPSRVWHUtD��PHMRUDU�HO�SURFHVR�GH�PRQWDMH�\�
GHVPRQWDMH�GH�DQGDPLRV�\�FHQWUDUVH�HQ�OD�UHGXFFLyQ�GH�LQFLGHQWHV�ODERUDOHV��6H�
PRVWUy�TXH�HO�DQiOLVLV�GH�LQFLGHQWHV�SRU�DFWLYLGDGHV�GH�SURGXFFLyQ�\�SRVLFLyQ�GHO�
SHUVRQDO� HV� XQD� IRUPD� HILFD]� GH� LGHQWLILFDU� ODV� RSHUDFLRQHV� \� ORV� JUXSRV� GH�
WUDEDMDGRUHV� TXH� GHEHQ� VHU� REMHWR� GH� PHMRUD�� 3RU� OR� WDQWR�� VH� UHFRPLHQGD�
HQFDUHFLGDPHQWH� TXH� HO� PHFDQLVPR� GH� QRWLILFDFLyQ� GH� LQFLGHQWHV� GH� ORV�
FRQWUDWLVWDV�FDSWXUH�HVD�LQIRUPDFLyQ����

+DOH� HW� DO�� ������� XWLOL]DURQ� XQ� HVWXGLR� GH� XQD� SHTXHxD� PXHVWUD� GH�
DFFLGHQWHV�IDWDOHV�HQ�OD�FRQVWUXFFLyQ�SDUD�SRQHU�D�SUXHED�XQ�PpWRGR�GH�DQiOLVLV�
SRWHQFLDO� SDUD� OD� +HDOWK� DQG� 6DIHW\� ([HFXWLYH� �+6(�� GHO� 5HLQR� 8QLGR�� /D�
LQIRUPDFLyQ�VREUH�ORV�GHWDOOHV�GH�ODV�����PXHUWHV�HQ�OD�FRQVWUXFFLyQ�QRWLILFDGDV�
D� +6(� HQWUH� ����� \� ����� VH� WRPy� OLWHUDOPHQWH� GH� OD� EDVH� GH� GDWRV� GH�
QRWLILFDFLRQHV�LQLFLDOHV�TXH�WLHQH�OD�'LYLVLyQ�GH�&RQVWUXFFLyQ�GH�+6(��6H�WRPy�OD�
GHFLVLyQ� GH� FRQFHQWUDUVH� HQ� ORV� WLSRV� GH� DFFLGHQWHV�PiV� IUHFXHQWHV� �FDtGDV��
FKRTXHV�GH�YHKtFXORV��FKRTXHV�GH�REMHWRV��HOHFWULFLGDG��FRODSVR�\��RWURV����TXH�
HQ�FRQMXQWR�UHSUHVHQWDURQ�HO�����GH�ODV�����PXHUWHV��1R�VH�ORJUy�HO�REMHWLYR�GH�
H[DPLQDU� XQD� PXHVWUD� DPSOLD� GH� DFFLGHQWHV�� OR� PiV� UHSUHVHQWDWLYD� SRVLEOH��
&RPR�PpWRGR� SDUD� REWHQHU� LQIRUPDFLyQ�HQ� SURIXQGLGDG� \� SDUD� HO� DQiOLVLV� GH�
DFFLGHQWHV� VH� XWLOL]y� HO� +XPDQ� )DFWRUV� $QDO\VLV� DQG� &ODVVLILFDWLRQ� 6\VWHP�
�+)$&6���(VWH�PpWRGR�VH�EDVD�HQ�XQD�HQWUHYLVWD�HVWUXFWXUDGD�FRQ�XQ�H[SHUWR�
HQ� OD� PDWHULD� LGHDO� SDUD� DSURYHFKDU� HO� FRQRFLPLHQWR� \� OD� H[SHULHQFLD� GH� ORV�
LQVSHFWRUHV� GH� +6(� TXH� KDEtDQ� LQYHVWLJDGR� FDGD� FDVR�� 6XV� UHVXOWDGRV�
PRVWUDURQ� XQD� FRQFHQWUDFLyQ� GH� IDFWRUHV� VXE\DFHQWHV� DVRFLDGRV� FRQ�
GHILFLHQFLDV�HQ�OD�SODQLILFDFLyQ�\�HYDOXDFLyQ�GH�ULHVJRV��JDUDQWtD�GH�FRPSHWHQFLD��
GLVHxR� GH� KDUGZDUH�� FRPSUD� H� LQVWDODFLyQ� \� HVWUDWHJLD� GH� FRQWUDWDFLyQ�� 6XV�
FRQFOXVLRQHV� UHFDOFDURQ� TXH� FXDOLWDWLYDPHQWH� H[LVWHQ� SDWURQHV� IXHUWHV� \�
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UHSHWLGRV� GH� FDXVDV� VXE\DFHQWHV� HPHUJHQWHV� TXH� EULQGDQ� FRQRFLPLHQWRV�
QXHYRV� \� YDOLRVRV�� UHYHODQGR� LQIRUPDFLyQ� LPSRUWDQWH� VREUH� FDGD� XQR� GH� ORV�
FDVRV��/RV�KDOOD]JRV�MXQWRV�KDQ�UHVDOWDGR�WHPDV�UHSHWLGRV�HQ�ORV�TXH�VH�SXHGHQ�
HQIRFDU�ORV�FRQWUROHV�GH�ULHVJR�PHMRUDGRV����

6RXVD�HW�DO���������UHYLVDURQ�ODV�SULQFLSDOHV�OtQHDV�GH�LQYHVWLJDFLyQ�\�ODV�
SULQFLSDOHV�FRQWULEXFLRQHV�HQ�HO�FDPSR�GH�OD�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR�HQ�
OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��/D�UHYLVLyQ�FXEULy�OD�LQYHVWLJDFLyQ�HQ�VHJXULGDG�\�
VDOXG� HQ� HO� WUDEDMR�� RUJDQL]DGD� HQ� HVWXGLRV� GH� FRPSUHQVLyQ� GH� DFFLGHQWHV��
HVWXGLRV�GH�DQiOLVLV�GH�DFFLGHQWHV�\�HVWXGLRV�GH�PRGHOL]DFLyQ�GH�DFFLGHQWHV��\�
JHVWLyQ�GH� ULHVJRV�GH�VHJXULGDG�\�VDOXG�HQ�HO� WUDEDMR��HQ�SDUWLFXODU�FULWHULRV�\�
OtPLWHV� GH� ULHVJR�� /D� UHYLVLyQ� UHYHOy� OD� QHFHVLGDG� GH� XQD� PHWRGRORJtD� SDUD�
FXDQWLILFDU� ORV� ULHVJRV� GH� VHJXULGDG� \� VDOXG� RFXSDFLRQDO� HQ� SUR\HFWRV� GH�
FRQVWUXFFLyQ��/RV�PLVPRV�DXWRUHV� �6RXVD�HW� DO��� ������SURSXVLHURQ��KDFLHQGR�
XVR�GHO�FRQRFLPLHQWR�SUHYLR�\�ODV�LQLFLDWLYDV�H[LVWHQWHV�UHYLVDGDV�HQ�HO�DUWtFXOR�
DQWHULRU�SDUD�SURSRQHU�\�GHWDOODU�HO�2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�3RWHQWLDO�5LVN�
0RGHO��26+�350��WUDWDQGR�GH�D\XGDU�HQ�OD�HYDOXDFLyQ�GHO�FRVWR�EHQHILFLR�GH�
ODV� RSFLRQHV� GH� PLWLJDFLyQ� GH� ULHVJRV� GH� VDOXG� \� VHJXULGDG� RFXSDFLRQDO�
GLVSRQLEOHV� SDUD� VX� LPSOHPHQWDFLyQ� HQ� SUR\HFWRV� GH� FRQVWUXFFLyQ�� (O�
2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK�3RWHQWLDO�5LVN�0RGHO� IXH�GHVDUUROODGR�HQ�HVD�
SHUVSHFWLYD� \� HQIRFiQGRVH� HQ� OD� HWDSD� GH� HMHFXFLyQ� GH� ORV� SUR\HFWRV� GH�
FRQVWUXFFLyQ��6LQ�HPEDUJR��VX�DSOLFDELOLGDG�VH�SXHGH�H[SDQGLU� IiFLOPHQWH�D� OD�
HWDSD�GH�GLVHxR���

$EGDW�HW�DO���������KDQ�GHVDUUROODGR�XQ�HQIRTXH�SUREDELOtVWLFR�SDUD�H[WUDHU�
HVFHQDULRV� JUDYHV� UHFXUUHQWHV� GHVGH� ORV� WH[WRV� QDUUDWLYRV� GH� DFFLGHQWHV�
ODERUDOHV� FRQ� SHUWXUEDFLyQ� GHO� PRYLPLHQWR� �2FFXSDWLRQDO� $FFLGHQW� ZLWK�
0RYHPHQW� 'LVWXUEDQFH� �2$0'��� GHQWUR� GH� XQ� PDUFR� GH� SUHYHQFLyQ�� 6H�
H[WUDMHURQ� GDWRV� UHOHYDQWHV� GH� ���� LQIRUPHV� GH� OD� EDVH� GH� GDWRV� DQyQLPD�
(3,&($�GH�)UDQFLD�\�VH�FRGLILFDURQ�LQLFLDOPHQWH�FRPR�FRPELQDFLRQHV�OyJLFDV�GH�
IDFWRUHV�JHQpULFRV�GH�DFFLGHQWHV��6H�UHJLVWUDURQ�VLVWHPiWLFDPHQWH�GH�FDGD�WH[WR�
GRV�IDFWRUHV�JHQpULFRV��TXH�GHVFULEHQ�OD�DOWHUDFLyQ�GHO�PRYLPLHQWR�GH�OD�YtFWLPD�
GXUDQWH�OD�WDUHD�\�HO�HYHQWR�TXH�FDXVy�OD�OHVLyQ��HVWRV�VHUtDQ�VLVWHPiWLFDPHQWH�
SDUWH�GH� OD� FRPELQDFLyQ�GH� IDFWRUHV�JHQpULFRV�TXH�GHVFULEHQ�HO�DFFLGHQWH�HQ�
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FXHVWLyQ��$�FRQWLQXDFLyQ��VH�FRQVWUX\y�XQ�PRGHOR�EDVDGR�HQ�OD�UHG�%D\HVLDQD�
�%1��SDUD� ORV�2$0'�XWLOL]DQGR�HVWRV�GDWRV�\�HO�FRQRFLPLHQWR�GH�ORV�H[SHUWRV��
3RVWHULRUPHQWH��VH�UHDOL]y�XQ�SURFHVR�GH�DJUXSDFLyQ�GH�GDWRV�\�ILQDOPHQWH��VH�
HYDOXy� OD� H[SOLFDFLyQ�PiV� SUREDEOH� �0RVW� 3UREDEOH� ([SODQDWLRQ� ��03(�� \� VH�
LGHQWLILFy� FRPR� HO� HVFHQDULR� UHFXUUHQWH� DVRFLDGR� SDUD� FDGD� FODVH�� &RQ� HVWH�
HQIRTXH��VH�H[WUDMHURQ���HVFHQDULRV�SDUD�GHVFULELU�����2$0'�HQ�ORV�VHFWRUHV�GH�
OD� FRQVWUXFFLyQ� \� OD�PHWDOXUJLD�� 6ROR� XQ� HVFHQDULR� FRQVROLGDGR� FRQWLHQH� XQD�
FRQMXQFLyQ�GH�GRV�IDFWRUHV�JHQpULFRV��DXQTXH�VH�SURGXMHURQ�FRQMXQFLRQHV�GH�DO�
PHQRV� GRV� IDFWRUHV� JHQpULFRV� HQ� ��� GH� ORV� ���� 2$0'� MXVWR� DQWHV� GH� OD�
SHUWXUEDFLyQ� GHO� PRYLPLHQWR�� /DV� FRPELQDFLRQHV� SUREDEOHV� GH� IDFWRUHV�
JHQpULFRV� SURSRUFLRQDQ� XQD� UHSUHVHQWDFLyQ� MXVWD� GH� 2$0'� SDUWLFXODUPHQWH�
VHULRV��FRPR�VH�GHVFULEH�HQ�ORV�WH[WRV�QDUUDWLYRV��

&KLQGD��������H[DPLQy�OD�LPSRUWDQFLD�GH�ORV�IDFWRUHV�FODYH�GH�VHJXULGDG�
HQ� OD� FRQVWUXFFLyQ� XWLOL]DQGR� HO� $QDO\VLV� +LHUDUFK\� 3URFHVV� SDUD� PHMRUDU� HO�
HVWiQGDU� GH� VHJXULGDG�� (O� $QDO\VLV� +LHUDUFK\� 3URFHVV� HV� XQ� SURFHVR� SDUD�
FODVLILFDU�HO�QLYHO�GH�GHFLVLyQ��TXH�VH�EDVD�HQ�XQD�FRPSDUDFLyQ�SRU�SDUHV�SDUD�
LQYHVWLJDU�GLIHUHQWHV�DOWHUQDWLYDV�HQ�OD�SUHJXQWD�SDUD�REWHQHU�OD�UHVSXHVWD�PiV�
HIHFWLYD��R�VHD��OD�PHMRU�DOWHUQDWLYD��6H�UHDOL]DURQ�HQWUHYLVWDV�FRQ�H[SHUWRV�HQ�OD�
LQGXVWULD� GH� OD� FRQVWUXFFLyQ� SDUD� UHFRSLODU� GDWRV� SDUD� HO� DQiOLVLV�� 6HLV�
HQWUHYLVWDGRV� SURSRUFLRQDURQ� GDWRV� ~WLOHV� SDUD� HO� DQiOLVLV�� 6XV� UHVXOWDGRV�
UHYHODURQ�TXH�HO�IDFWRU�³SROtWLFD´��OD�DOWD�GLUHFFLyQ�GHEH�HVWDEOHFHU�FODUDPHQWH�OD�
SROtWLFD�GH�VHJXULGDG�\�FRPSURPHWHUVH�D�PHMRUDU�HO�GHVHPSHxR�HQ�PDWHULD�GH�
VDOXG�\�VHJXULGDG��FRPR�HO�IDFWRU�PiV�LPSRUWDQWH�SDUD�PHMRUDU�HO�HVWiQGDU�GH�
VHJXULGDG�� 7DPELpQ� TXH� OD� OH\� \� OD� SROtWLFD� GH� VHJXULGDG� GH� OD� HPSUHVD� VRQ�
FUXFLDOHV�SDUD�HO�p[LWR�GH�XQ�SURJUDPD�GH�LPSOHPHQWDFLyQ�GH�VHJXULGDG��(O�SODQ�
GH�LPSOHPHQWDFLyQ�GHEH�VHU�SUiFWLFR�H�LQFOXLU�ODV�UHJXODFLRQHV�HVWDEOHFLGDV�HQ�
ODV� QRUPDV� LQWHUQDFLRQDOHV� GH� VHJXULGDG�� 6XV� FRQFOXVLRQHV� DSXQWDQ� D� TXH�
7DLODQGLD��GHEH�FHQWUDUVH�HQ�PHMRUDU�HO�HVWiQGDU�GH�VHJXULGDG�HQ�OD�FRQVWUXFFLyQ�
SDUD�HOHYDU�HO�HVWiQGDU�GH�ODV�HPSUHVDV�\�SRGHU�FRPSHWLU�LQWHUQDFLRQDOPHQWH��

.HPHL� \� 1\HUHUH� ������� UHDOL]DURQ� XQ� HVWXGLR� SDUD� LGHQWLILFDU� ORV�
DFFLGHQWHV�FRPXQHV�HQ�ODV�REUDV�GH�FRQVWUXFFLyQ�\�H[DPLQDU�ODV�FDUDFWHUtVWLFDV�
GH� ORV� WUDEDMDGRUHV� OHVLRQDGRV�\� IDOOHFLGRV�\�HYDOXDU� ORV� IDFWRUHV�TXH�FDXVDQ�
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HVWRV�DFFLGHQWHV�HQ�1DLUREL��.HQLD��/D�LQYHVWLJDFLyQ�VH�OLPLWy�D�OD�VHJXULGDG�HQ�
ORV�VLWLRV�GH�FRQVWUXFFLyQ�GH�HGLILFLRV��WDQWR�GHO�VHFWRU�SULYDGR�FRPR�GH�SUR\HFWRV�
JXEHUQDPHQWDOHV� \� H[DPLQy� GDWRV� GH� OD� 'LUHFFLyQ� GH� 6HJXULGDG� \� 6DOXG�
2FXSDFLRQDO�GH�1DLUREL�HQWUH������\�������/D�IXHQWH�GH�GDWRV�GHO�HVWXGLR�IXHURQ�
ORV� GDWRV� UHJLVWUDGRV� HQ� HO� IRUPXODULR� GH� DFFLGHQWHV�HQIHUPHGDGHV�
RFXSDFLRQDOHV�GHO�HPSOHDGR�GH�WRGRV�ORV�DFFLGHQWHV�QRWLILFDGRV�HQ�OD�RILFLQD�GH�
'LUHFWRUDWH�RI�2FFXSDWLRQDO�VDIHW\�DQG�+HDOWK�\�WDPELpQ�XWLOL]y�FXHVWLRQDULRV�LQ�
VLWX� TXH� VH� DGPLQLVWUDURQ� D� ��� FRQWUDWLVWDV� HQ� �� UHJLRQHV� DGPLQLVWUDWLYDV� GH�
1DLUREL�� 6H� WUDEDMy� VREUH� ��� FXHVWLRQDULRV� GHYXHOWRV�� /RV� DFFLGHQWHV� VH�
FODVLILFDURQ�SRU�HGDG�GH� ORV� WUDEDMDGRUHV��KRUD�\�PHV�GHO�DFFLGHQWH�� OXJDU� GHO�
DFFLGHQWH�� FDXVDV� GHO� DFFLGHQWH� \� IDFWRUHV� GH� JHVWLyQ� TXH� LQIOX\HURQ� HQ� HO�
DFFLGHQWH��(O� HVWXGLR�GHWHUPLQy�DGHPiV� OD� LPSRUWDQFLD� UHODWLYD� GH� YHLQWLFLQFR�
IDFWRUHV�LGHQWLILFDGRV�TXH�FRQWULEX\HQ�VLJQLILFDWLYDPHQWH�D�ORV�DFFLGHQWHV�HQ�HO�
OXJDU�GH�WUDEDMR�GH�OD�FRQVWUXFFLyQ��(O�HVWXGLR�HVWDEOHFLy�TXH�HO�����GH�WRGRV�ORV�
DFFLGHQWHV� QRWLILFDGRV� RFXUULHURQ� HQ� WUDEDMDGRUHV� PHQRUHV� GH� ��� DxRV�� /RV�
DFFLGHQWHV�DOFDQ]DURQ�VX�SXQWR�Pi[LPR�HQWUH� ODV�������D�P��\� ODV�����S�P��\�
GXUDQWH�ORV�PHVHV�GH�MXQLR�\�MXOLR��(O�HVWXGLR�GHWHUPLQy�TXH�OD�PD\RUtD�GH�ODV�
OHVLRQHV�HQ�HO�VLWLR�GH�FRQVWUXFFLyQ�VH�GHELHURQ�D�TXH�ORV�WUDEDMDGRUHV�FD\HURQ�
GH� ODV� DOWXUDV� ������� IXHURQ� JROSHDGRV� SRU� REMHWRV� TXH� FD\HURQ� ������ \� ORV�
DFFLGHQWHV�RFXUULHURQ�FRPR�UHVXOWDGR�GH�ORV�WUDEDMDGRUHV�TXH�RSHUDQ�HO�HTXLSR�
������� /RV� FLQFR� SULQFLSDOHV� SHOLJURV� LGHQWLILFDGRV� IXHURQ�� �,�� UHQXHQFLD� D�
SURSRUFLRQDU� UHFXUVRV� SDUD� OD� VHJXULGDG� ��������� �,,�� IDOWD� GH� IRUPDFLyQ� GHO�
SHUVRQDO���������� �,,,�� IDOWD�GH�XQD�SROtWLFD�GH�VHJXULGDG�\�FXPSOLPLHQWR�GH� ODV�
QRUPDV� GH� VHJXULGDG� ��������� �,9�� HVFDVD� FRQFLHQFLD� GH� VHJXULGDG� HQWUH� ORV�
WUDEDMDGRUHV����������\��9��IDOWD�GH�HVWULFWRV�SURFHGLPLHQWRV�RSHUDWLYRV���������
HQ�ORV�VLWLRV�GH�FRQVWUXFFLyQ��(O�HVWXGLR�FRQFOX\y�TXH��SDUD�PHMRUDU�OD�VHJXULGDG�
HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��FDGD�HPSUHVD�GHEH�WHQHU�XQD�SROtWLFD�GH�VDOXG�
\�VHJXULGDG�TXH�VH�LPSOHPHQWDUi�HQ�FDGD�FRQWUDWR��$GHPiV��ODV�HPSUHVDV�GH�
FRQVWUXFFLyQ� GHEHQ� SURSRUFLRQDU� D� ORV� WUDEDMDGRUHV� HO� HTXLSR� GH� SURWHFFLyQ�
SHUVRQDO� �(33�� QHFHVDULR�� FRPR� FLQWXURQHV� GH� VHJXULGDG�� FLQWXURQHV� GH�
UHWHQFLyQ��FXHUGDV�GH�VHJXULGDG�\�DUQHVHV�GH�VHJXULGDG��\�UHGHV�GH�VHJXULGDG�
SDUD�HYLWDU�TXH�ORV�WUDEDMDGRUHV�VHDQ�JROSHDGRV�SRU�PDWHULDOHV�TXH�FDHQ�\�SDUD�
DVHJXUDUORV�FRQWUD�FD\HQGR�GH�ODV�DOWXUDV�����
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7L[LHU�HW�DO���������GLYXOJDURQ�TXH��HQ�ORV�(VWDGRV�8QLGRV��ORV�WUDEDMDGRUHV�
GH�OD�FRQVWUXFFLyQ�WLHQHQ�PiV�SUREDELOLGDGHV�GH�VXIULU�OHVLRQHV�HQ�HO�WUDEDMR�TXH�
ORV�WUDEDMDGRUHV�GH�FXDOTXLHU�RWUD�LQGXVWULD��VH�KD�GHVDFHOHUDGR�ODV�PHMRUDV�GH�
VHJXULGDG�HQ�OD�~OWLPD�GpFDGD�\�ORV�SURJUDPDV�GH�VHJXULGDG�WUDGLFLRQDOHV�KDQ�
DOFDQ]DGR�OD�VDWXUDFLyQ��/RV�DXWRUHV�SXVLHURQ�D�SUXHED�OD�SURSXHVWD�GH�TXH�HO�
DQiOLVLV� PDQXDO� GHO� FRQWHQLGR� GH� ORV� LQIRUPHV� GH� OHVLRQHV� SXHGH� HOLPLQDUVH�
PHGLDQWH�HO�SURFHVDPLHQWR�GHO�OHQJXDMH�QDWXUDO��6XV�UHVXOWDGRV�LQGLFDURQ�TXH�HO�
VLVWHPD�GH�SURFHVDPLHQWR�GHO�OHQJXDMH�QDWXUDO�HV�FDSD]�GH�HVFDQHDU�UiSLGD�\�
DXWRPiWLFDPHQWH� LQIRUPHV� GH� OHVLRQHV� QR� HVWUXFWXUDGDV� TXH� RFXUUHQ�
QDWXUDOPHQWH�HQ�EXVFD�GH�����DWULEXWRV�UHOHYDQWHV��YiOLGRV�\�FXLGDGRVDPHQWH�
GHILQLGRV�����SUHFXUVRUHV����WLSRV�GH�OHVLRQHV����IXHQWHV�GH�HQHUJtD�\���SDUWHV�
GHO�FXHUSR��\�RIUHFHU�UHVXOWDGRV�FRQ�PiV�GHO�����GH�SUHFLVLyQ��(O�VLVWHPD�GH�
SURFHVDPLHQWR�GHO� OHQJXDMH�QDWXUDO�SUREDGR�FDSDFLWD�D�FXDOTXLHU�RUJDQL]DFLyQ�
SDUD�REWHQHU� UiSLGDPHQWH�XQ�FRQMXQWR�GH� UHVXOWDGRV�\�DWULEXWRV�HVWUXFWXUDGRV�
JUDQGHV�\�DOWDPHQWH�FRQILDEOHV�GH�VXV�EDVHV�GH�GDWRV�GH�LQIRUPHV�GH�DFFLGHQWHV�
QR�HVWUXFWXUDGRV�SDUD�PHMRUDU�OD�JHVWLyQ�GH�OD�VHJXULGDG��

3LHWLOl� HW� DO�� ������� HVWXGLDURQ� ODV� FDUDFWHUtVWLFDV� GH� ORV� DFFLGHQWHV�
ODERUDOHV� UHFXUUHQWHV� XWLOL]DQGR� XQ� FRQMXQWR� GH� GDWRV� GH� XQD� FRPSDxtD� GH�
VHJXURV�ILQODQGHVD�TXH�SURSRUFLRQD�VHJXURV�GH�DFFLGHQWHV�ODERUDOHV�REOLJDWRULRV�
SDUD� ODV� HPSUHVDV� \� TXH� LQFOXtD� D� ������� VXMHWRV� TXH� WHQtDQ� DO� PHQRV� GRV�
DFFLGHQWHV� ODERUDOHV� FRPSHQVDGRV� FRQ� HO� PLVPR� SURFHVR� GH� WUDEDMR�� /RV�
DFFLGHQWHV� ODERUDOHV� VH� GHVFULELHURQ� VLJXLHQGR� OD� PHWRGRORJtD� HXURSHD� GH�
VHJXULGDG�HQ�HO�WUDEDMR��(6$:���6XV�UHVXOWDGRV�SXVLHURQ�GH�PDQLILHVWR�TXH�HO�
SURFHVR� GH� WUDEDMR� \� ODV� FDUDFWHUtVWLFDV� GHO� SULPHU� DFFLGHQWH� DIHFWDURQ� OD�
UHLQFLGHQFLD�� $GHPiV�� ORV� ~OWLPRV� DFFLGHQWHV� IXHURQ� PiV� JUDYHV� TXH� ORV�
SULPHURV��(Q�SURPHGLR��VH�SHUGLHURQ�GRV�YHFHV�PiV�GtDV�HQ�HO�VHJXQGR�TXH�HQ�
HO� SULPHU� DFFLGHQWH�� 6X� HVWXGLR� FRQFOX\y� TXH� OD� LPSRUWDQWH� UHLQFLGHQFLD� GH�
DFFLGHQWHV� ODERUDOHV� HQIDWL]D� OD� LPSRUWDQFLD� GH� HYDOXDU� ODV� SROtWLFDV� GH�
SUHYHQFLyQ�GHVSXpV�GH�FDGD�DFFLGHQWH��

=KDQJ�HW�DO���������DSOLFDURQ�WpFQLFDV�GH�PLQHUtD�GH�WH[WRV�\�SURFHVRV�GH�
OHQJXDMH� QDWXUDO� SDUD� DQDOL]DU� ORV� LQIRUPHV� GH� DFFLGHQWHV� GH� FRQVWUXFFLyQ�
EXVFDQGR�UHGXFLU�HO�WLHPSR�\�WUDEDMR�QHFHVDULRV�SDUD�OD�FODVLILFDFLyQ�PDQXDO�GH�
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LQIRUPHV�GH�DFFLGHQWHV�\�OD�LQYHVWLJDFLyQ�GH�REMHWRV�SHOLJURVRV�LQYROXFUDGRV�HQ�
DFFLGHQWHV��6H�SURSXVLHURQ�FLQFR�PRGHORV�GH�OtQHD�EDVH�\�XQ�PRGHOR�GH�FRQMXQWR�
SDUD�FODVLILFDU�ODV�FDXVDV�GH�ORV�DFFLGHQWHV�HQ�OD�FRQVWUXFFLyQ��/RV�UHVXOWDGRV�
GHO�H[SHULPHQWR�PRVWUDURQ�TXH�HO�PRGHOR�GH�FRQMXQWR�RSWLPL]DGR�VXSHUD�D�ORV�
PRGHORV� GH� UHSRVR� FRQVLGHUDGRV� HQ� HVWH� HVWXGLR�� $GHPiV�� VH� SURSXVR� XQ�
HQIRTXH�GH�IUDJPHQWDFLyQ�VLQ�VXSHUYLVLyQ�SDUD�H[WUDHU�ORV�REMHWRV�FRPXQHV�TXH�
FDXVDQ� ORV� DFFLGHQWHV� VHJ~Q� ODV� UHJODV� JUDPDWLFDOHV� LGHQWLILFDGDV� HQ� ORV�
LQIRUPHV�� /DV� WDUHDV� LQWHQVLYDV� HQ� PDQR� GH� REUD� PHQFLRQDGDV� DQWHV� VH�
DXWRPDWL]DQ�HILFD]PHQWH�PHGLDQWH�ORV�HQIRTXHV�SURSXHVWRV��$O�PLVPR�WLHPSR��
ORV�HQIRTXHV�SURSXHVWRV�DSR\DQ� OD�FXOWXUD� LQIRUPDGD�\�GHVHPSHxDQ�XQ�SDSHO�
LPSRUWDQWH�HQ�OD�PHMRUD�GHO�VLVWHPD�GH�LQIRUPDFLyQ�GH�VHJXULGDG�����

&KRL�HW�DO���������FRPSDUDURQ�HO�SHUILO�GH�OHVLRQHV�ODERUDOHV�IDWDOHV�HQ�OD�
LQGXVWULD�GH�OD�FRQVWUXFFLyQ�HQ�WUHV�SDtVHV�((��88���&RUHD�GHO�6XU�\�&KLQD�GH�
����� D� ������ FRQ� HO� REMHWLYR� GH� FRPSUHQGHU� ODV� VLPLOLWXGHV� \� GLIHUHQFLDV�
HVSHFtILFDV� GH� FDGD� SDtV� HQ� ORV� ULHVJRV� GH� PXHUWH� GH� OD� LQGXVWULD� GH� OD�
FRQVWUXFFLyQ��/RV�GDWRV�GH�VX�HVWXGLR�VREUH�OHVLRQHV�PRUWDOHV�RFXSDFLRQDOHV�VH�
REWXYLHURQ�GH�YDULRV�UHFXUVRV�S~EOLFRV�\�VH�DQDOL]DURQ�FRQ�DQiOLVLV�HVWDGtVWLFRV�
FRPR� HO� DQiOLVLV� GH� UHJUHVLyQ� GH� 3RLVVRQ� SDUD� H[DPLQDU� ODV� WHQGHQFLDV�
WHPSRUDOHV�GH�ODV�PXHUWHV��3DUD�IDFLOLWDU�OD�FRPSDUDFLyQ�GLUHFWD�HQWUH�SDtVHV�GH�
ODV�FODVLILFDFLRQHV�GH�WLSRV�GH�DFFLGHQWHV��VH�UHFRGLILFDURQ�DOJXQDV�FDWHJRUtDV�
GH�DFFLGHQWHV�\�VH�FRODSVDURQ�RWUDV�FDWHJRUtDV��6XV�UHVXOWDGRV�PRVWUDURQ�TXH�
OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� HQ� ORV� WUHV� SDtVHV� WHQtD� XQ� SHUILO� GH� OHVLRQHV�
ODERUDOHV� IDWDOHV�FRQVWDQWHPHQWH�DOWR�\� ORV� WLSRV�GH�DFFLGHQWHV�PiV�FRPXQHV�
HUDQ� �FDtGD�GH�XQ�QLYHO�PiV�DOWR�� \� �JROSHDGR�SRU���&KLQD� UHJLVWUy�HO�Q~PHUR�
SURPHGLR�PiV�DOWR�GH�OHVLRQHV�ODERUDOHV�IDWDOHV�HQ�FRQVWUXFFLyQ��VHJXLGR�SRU�ORV�
((�� 88�� \� &RUHD� GHO� 6XU�� 6LQ� HPEDUJR�� IXH� &RUHD� GHO� 6XU� WXYR� OD� WDVD� GH�
PRUWDOLGDG� SURPHGLR� PiV� DOWD�� VHJXLGD� SRU� ((�� 88�� \� &KLQD�� $GHPiV�� OD�
UHJUHVLyQ�GH�3RLVVRQ�LQGLFy�TXH�HO�Q~PHUR�GH�OHVLRQHV�ODERUDOHV�IDWDOHV�GH�ORV�
((�� 88�� DXPHQWy� HQ� WDVD� DQXDO�� PLHQWUDV� TXH� HQ� &KLQD� \� &RUHD� GHO� 6XU�
GLVPLQX\y�� 6XV� KDOOD]JRV� GHEHQ� LQWHUSUHWDUVH� FRQ� SUHFDXFLyQ� GHELGR� D� OD�
SUREDEOH�IDOWD�GH�QRWLILFDFLyQ�GH�OHVLRQHV�ODERUDOHV�IDWDOHV�\� ODV�GLIHUHQFLDV�HQ�
ORV�VLVWHPDV�GH�YLJLODQFLD��
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=KDQJ�HW�DO���������KDQ�EXVFDGR�FRPSUHQGHU�FODUDPHQWH�ORV�DFFLGHQWHV�
GH� FRQVWUXFFLyQ� SDUD� SUHYHQLU� XQ� DXPHQWR� GH� DFFLGHQWHV� \� PXHUWHV� HQ� OD�
FRQVWUXFFLyQ�HQ�&KLQD��6H�HOLJLy�\�DQDOL]y�XQ�DFFLGHQWH�GH�FRQVWUXFFLyQ�WtSLFR�
XVDQGR�FXDWUR�PRGHORV�GH�FDXVDOLGDG�GH�DFFLGHQWHV�FRQWHPSRUiQHRV�SRSXODUHV��
3RVWHULRUPHQWH�HYDOXDURQ� OD�DSOLFDELOLGDG�GH� ORV�PRGHORV�D� ORV�DFFLGHQWHV�GH�
FRQVWUXFFLyQ�� LQFOXLGD� VX� XVDELOLGDG�� FRQILDELOLGDG� \� YDOLGH]�� 6XV� UHVXOWDGRV�
PRVWUDURQ�TXH�HO�PRGHOR�67$03�DERUGy�FyPR�OD�FRPSOHMLGDG�GHQWUR�GHO�VLVWHPD�
GH�DFFLGHQWHV� LQIOX\y�HQ�HO� GHVDUUROOR� GHO� DFFLGHQWH�� \� ORV� UHVXOWDGRV�GH� HVWH�
PRGHOR�DFODUDURQ�ODV�UHVSRQVDELOLGDGHV�GHO�DFFLGHQWH��$FFL0DS�GHVFULELy�OD�IDOOD�
GH�WRGR�HO�VLVWHPD��OD�WUD\HFWRULD�GH�WRGR�HO�DFFLGHQWH�\�OD�UHODFLyQ�HQWUH�HOORV��
$FFL0DS� GHPRVWUy� TXH� HO� DFFLGHQWH� IXH� XQ� SURFHVR� GH� GHVDUUROOR� GLQiPLFR��
6REUH� HO� PpWRGR� +)$&6� VH� GHGXMR� TXH� VX� QDWXUDOH]D� WD[RQyPLFD� HV� XQD�
FDUDFWHUtVWLFD�LPSRUWDQWH�TXH�OH�FRQILHUH�XQD�DOWD�FRQILDELOLGDG��(Q�HO�DFFLGHQWH�
UHYLVDGR��HO�FRODSVR�GH�XQD�HVWUXFWXUD�GH�DFHUR�HQ�XQD�REUD�GH�FRQVWUXFFLyQ��
HQFRQWUDURQ� TXH� OD� PDOD� JHVWLyQ� IXH� XQ� IDFWRU� FUtWLFR� HQ� OXJDU� GH� XQ� IDFWRU�
LQGLYLGXDO�HQ�HO�DFFLGHQWH��(O�0RGHOR�����SURSRUFLRQy�ODV�FDXVDV�GHWDOODGDV�GHO�
DFFLGHQWH�\�HVWDEOHFLy�OD�UHODFLyQ�HQWUH�ODV�FDXVDV�GHO�DFFLGHQWH��HO�VLVWHPD�GH�
JHVWLyQ�GH�OD�VHJXULGDG�\�OD�FXOWXUD�GH�OD�VHJXULGDG�UHFRPHQGDQGR�HVWH�PRGHOR�
SDUD�IXWXURV�HVIXHU]RV�GH�DQiOLVLV�GH�DFFLGHQWHV�GH�FRQVWUXFFLyQ�HQ�&KLQD���

.DQJ�\�5\X� �������DQDOL]DURQ� ORV�GDWRV�GH�DFFLGHQWHV�HQ� ODV�REUDV�GH�
FRQVWUXFFLyQ�� GHGXFLHQGR� ORV� GLYHUVRV� IDFWRUHV� TXH� DIHFWDQ� D� ORV� WLSRV� GH�
DFFLGHQWHV� ODERUDOHV� HQ� &RUHD� \� FRQVWUX\HURQ� XQ� PRGHOR� SDUD� FODVLILFDU� \�
SUHGHFLU� ORV� WLSRV� GH�DFFLGHQWHV� ODERUDOHV� XWLOL]DQGR� XQ� 5DQGRP�)RUHVW� �5)���
([WUDMHURQ�IDFWRUHV�LPSRUWDQWHV�TXH�DIHFWDQ�D�ORV�WLSRV�GH�DFFLGHQWHV�ODERUDOHV�
HQ�ORV�VLWLRV�GH�FRQVWUXFFLyQ�XWLOL]DQGR�FDUDFWHUtVWLFDV�LPSRUWDQWHV��\�DQDOL]DURQ�
OD�UHODFLyQ�HQWUH�HVWRV�IDFWRUHV�\�ORV�WLSRV�GH�DFFLGHQWHV�ODERUDOHV��(O�PRGHOR�TXH�
UHODFLRQD�ORV�DFFLGHQWHV�GH�FRQVWUXFFLyQ�\�ORV�GDWRV�PHWHRUROyJLFRV�PRVWUy�XQD�
SUHFLVLyQ�GH�SUHGLFFLyQ�GHO������6REUH�OD�EDVH�GH�ODV�FDUDFWHUtVWLFDV�LPSRUWDQWHV�
GHULYDGDV� GHO� PRGHOR�� VH� GHGXMHURQ� ORV� IDFWRUHV� GH� VHJXULGDG� FUtWLFRV� TXH�
DIHFWDQ�ODV�FDtGDV�GH�DOWXUD��OD�FROLVLyQ�GH�REMHWRV��HO�YXHOFR�\�OD�FDtGD�GH�REMHWRV��

1D�HW�DO���������LQGLFDURQ�TXH�HO�DQiOLVLV�GH�ORV�LQIRUPHV�GH�GHVFULSFLyQ�
GH�DFFLGHQWHV�D\XGD�D�LGHQWLILFDU�ORV�IDFWRUHV�GH�ULHVJR�GH�VHJXULGDG�WtSLFRV�GH�
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OD�FRQVWUXFFLyQ��TXH�OXHJR�VH�FRQYLHUWHQ�HQ�SDUWH�GHO�FRQRFLPLHQWR�GHO�GRPLQLR�
SDUD� JXLDU� OD� JHVWLyQ� GH� OD� VHJXULGDG� HQ� HO� IXWXUR�� 'HVDUUROODURQ� XQ� HQIRTXH�
PHMRUDGR�SDUD�LGHQWLILFDU�IDFWRUHV�GH�ULHVJR�GH�VHJXULGDG�D�SDUWLU�GH�XQ�YROXPHQ�
GH�LQIRUPHV�GH�DFFLGHQWHV�GH�FRQVWUXFFLyQ�XWLOL]DQGR�WHFQRORJtD�GH�PLQHUtD�GH�
WH[WR��70���5HDOL]y�XQ�HVWXGLR�GH�FDVR�GH�SUR\HFWRV�GH�FRQVWUXFFLyQ�GH�PHWUR�
HQ�&KLQD�GHO�TXH�H[WUDMR�XQD�OLVWD�GH����IDFWRUHV�GH�ULHVJR�GH�VHJXULGDG�GH�����
LQIRUPHV�GH�DFFLGHQWHV�GH�FRQVWUXFFLyQ�GH�PHWUR��LGHQWLILFDGRV�ORV�IDFWRUHV�GH�
ULHVJR�GH�VHJXULGDG�TXH�SXHGHQ�UHIOHMDU�GH�PDQHUD�LQWHJUDO�ORV�ULHVJRV�FUtWLFRV�
TXH�HQIUHQWDURQ�ORV�SUR\HFWRV�GH�FRQVWUXFFLyQ�GHO�PHWUR�HQ�&KLQD���

6XK��������LGHQWLILFy�ORV�SDWURQHV�VHFWRULDOHV�GHO�SURFHVR�GH�DFFLGHQWHV�
SDUD�SUHVHQWDU�OD�VLPLOLWXG�\�OD�GLIHUHQFLD�GHO�SURFHVR�GH�DFFLGHQWHV�PHGLDQWH�OD�
FDWHJRUL]DFLyQ� GH� ORV� P~OWLSOHV� IDFWRUHV� GH� DFFLGHQWHV� FRPSDUWLGRV� HQWUH� ODV�
LQGXVWULDV�XWLOL]DQGR�WH[WRV�QDUUDWLYRV�GH�LQIRUPDFLyQ�FRQWHQLGD�HQ�ORV�LQIRUPHV�
GH�DFFLGHQWHV��$SOLFy�PLQHUtD�GH�WH[WR�\�/DWHQW�'LULFKOHW�$OORFDWLRQ��/'$��SDUD�
H[WUDHU� LQIRUPDFLyQ� ODWHQWH� GH� WH[WRV� QDUUDWLYRV� TXH� LQFOX\HQ� HO� FRQWH[WR� GHO�
SURFHVR� GHO� DFFLGHQWH� HQ� WRGDV� ODV� LQGXVWULDV�� (Q� HVWH� HVWXGLR� UHDOL]DGR� HQ�
(VWDGRV� 8QLGRV� \� D� WUDYpV� GH� OD� SURSRUFLyQ� GH� WHPDV� HQ� FDGD� XQD� GH� ODV�
LQGXVWULDV�� VH� FODVLILFy� HO� VHFWRU� LQGXVWULDO� \� VH� GHILQLHURQ� VXV� FLQFR� SDWURQHV�
VHFWRULDOHV�� SDWURQHV� LQWHQVLYRV� HQ� HVFDOD�� LQWHQVLYRV� HQ� LQVWDODFLRQHV��
GRPLQDGRV� SRU� SURYHHGRUHV�� GRPLQDGRV� SRU� HO� PHUFDGR� \� GRPLQDGRV� SRU�
VHUYLFLRV�� 'H� DFXHUGR� FRQ� HVWRV� SDWURQHV� VHFWRULDOHV�� ORV� JHUHQWHV� \�
IRUPXODGRUHV�GH�SROtWLFDV�HQ�ORV�FDPSRV�GH�OD�VHJXULGDG�DQDOL]DQ�ORV�SUREOHPDV�
GH�JHVWLyQ�UHODFLRQDGRV�FRQ�OD�LQGXVWULD��OD�IXHQWH��OD�DFWLYLGDG�\�HO�UHVXOWDGR�GH�
ORV� DFFLGHQWHV�� FRQVLGHUDQGR� ODV� FDUDFWHUtVWLFDV� UHVSHFWLYDV� GH� ORV� VLWLRV�
LQGXVWULDOHV��

%UROLQ�HW�DO���������DQDOL]DURQ�FRQMXQWRV�GH�GDWRV�S~EOLFRV�VREUH�OHVLRQHV�
HQ�OD�FDEH]D�TXH�RFXUUHQ�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�GH�ORV�VLVWHPDV�GH�
FRPSHQVDFLyQ�SDUD�WUDEDMDGRUHV�HQ�6XHFLD�\�$OHPDQLD�������������/DV�OHVLRQHV�
FHUHEUDOHV� WUDXPiWLFDV� UHODFLRQDGDV� FRQ� HO� WUDEDMR� HQ� OD� LQGXVWULD� GH� OD�
FRQVWUXFFLyQ�IXHURQ�SURGXFLGDV�SRU�FDtGDV��VHJXLGDV�GH�SpUGLGD�GH�FRQWURO��IDOOD�
GH�DJHQWHV�PDWHULDOHV�\�PRYLPLHQWRV�FRUSRUDOHV�VLQ�HVWUpV��/DV�FDtGDV�GHVGH�
XQD� DOWXUD� FDXVDURQ� HO� ���� GH� WRGDV� ODV� OHVLRQHV� FHUHEUDOHV� WUDXPiWLFDV�
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UHODFLRQDGDV�FRQ�HO�WUDEDMR�FRQ�PiV�GH����GtDV�GH�EDMD�ODERUDO�HQ�6XHFLD�\�HO�
����GH�WRGDV�ODV�QXHYDV�SHQVLRQHV�SRU�OHVLRQHV�RWRUJDGDV�HQ�$OHPDQLD��(VWR�
UHVDOWD�OD�UHOHYDQFLD�GH�ODV�PHGLGDV�GH�VHJXULGDG�FRQWUD�FDtGDV�SDUD�UHGXFLU�ODV�
OHVLRQHV�FHUHEUDOHV�WUDXPiWLFDV�UHODFLRQDGDV�FRQ�HO�WUDEDMR�HQ�OD�LQGXVWULD�GH�OD�
FRQVWUXFFLyQ���

.RF�HW�DO���������GHVDUUROODURQ�XQ�PDUFR�LQWHJUDO�SDUD�SUHGHFLU�HO�HVWDGR�
GH�GLVFDSDFLGDG�GH�ORV�WUDEDMDGRUHV�GH�OD�FRQVWUXFFLyQ�GHVSXpV�GH�XQ�DFFLGHQWH��
(O�FRQMXQWR�GH�GDWRV�DQDOL]DGRV�FRPSUHQGH��������LQIRUPHV�GH�DFFLGHQWHV�GH�
FRQVWUXFFLyQ�HQ�7XUTXtD�HQWUH������\������GH�OD�,QVWLWXFLyQ�GH�6HJXULGDG�6RFLDO�
GH�OD�5HS~EOLFD�GH�7XUTXtD��/RV�GDWRV�VH�VRPHWLHURQ�D�XQ�HQIRTXH�GHWDOODGR�GH�
LQJHQLHUtD�GH�FDUDFWHUtVWLFDV�GH�YDULRV�SDVRV��TXH�LQFOX\y�FRGLILFDFLyQ�GH�GDWRV��
HVFDODGR� GH� GDWRV�� UHGXFFLyQ� GH� GLPHQVLRQHV� \� UHPXHVWUHR� GH� GDWRV�� /DV�
SUHGLFFLRQHV�VH�UHDOL]DURQ�D�WUDYpV�GH�FXDWUR�PRGHORV�GH�DSUHQGL]DMH�DXWRPiWLFR�
GH�FRQMXQWRV�EDVDGRV�HQ�iUEROHV��DVt�FRPR�GH�XQ�PpWRGR�GH�RSWLPL]DFLyQ�GH�
~OWLPD�JHQHUDFLyQ�SDUD�HO�DMXVWH�GH�KLSHUSDUiPHWURV��/RV�UHVXOWDGRV�GHVWDFDURQ�
TXH�ORV�WUDEDMDGRUHV�H[SXHVWRV�D�WHPSHUDWXUDV�H[WUHPDV�\�VXVWDQFLDV�TXtPLFDV�
WLHQHQ�PD\RUHV�SUREDELOLGDGHV�GH�H[SHULPHQWDU�GLVFDSDFLGDGHV�SHUPDQHQWHV�DO�
SUHGHFLU� ORV� UHVXOWDGRV� GH� ORV� DFFLGHQWHV� GH� FRQVWUXFFLyQ� FRQ� UHVSHFWR� D� OD�
GLVFDSDFLGDG� SHUPDQHQWH� GH� ORV� WUDEDMDGRUHV�� /RV� DXWRUHV� HVSHUDQ� TXH� HO�
HQIRTXH� PHWRGROyJLFR� XWLOL]DGR� HQ� HVWH� HVWXGLR� FRQWULEX\D� DO� FXHUSR� GH�
FRQRFLPLHQWR�HQ�OD�JHVWLyQ�GH�OD�VHJXULGDG�GH�OD�FRQVWUXFFLyQ��GH�PRGR�TXH�ORV�
LQYHVWLJDGRUHV�LQWHUHVDGRV�SXHGDQ�PHMRUDU�OD�PHWRGRORJtD�VXE\DFHQWH���

*RQFDOYHV�)LOKR� HW� DO�� ������� UHDOL]DURQ� XQ� HVWXGLR� FRQ� GRV� REMHWLYRV�
SULQFLSDOHV��GHVDUUROODU�XQ�PDUFR�GH�FODVLILFDFLyQ�GH�IDFWRUHV�FRQWULEX\HQWHV�SDUD�
DSR\DU� OD� LQYHVWLJDFLyQ�GH�DFFLGHQWHV�VLVWpPLFRV�HQ� OD�FRQVWUXFFLyQ�\� OOHYDU�D�
FDER�XQD�HYDOXDFLyQ�GH�VX�YDOLGH]�\�FRQILDELOLGDG��(Q�XQD�SULPHUD�IDVH�VH�JHQHUy�
XQD� OLVWD�GH� IDFWRUHV�FRQWULEX\HQWHV�D�SDUWLU�GH� OD� UHYLVLyQ�GH����DUWtFXORV�\�HO�
DQiOLVLV� GH� ���� LQIRUPHV� GH� DFFLGHQWHV� GH� FRQVWUXFFLyQ�� &LQFR� LQVSHFWRUHV�
IHGHUDOHV�FRQ�H[SHULHQFLD�HQ�OD�LQYHVWLJDFLyQ�GH�DFFLGHQWHV�UHILQDURQ�OD�OLVWD�HQ�
��� IDFWRUHV�FRQWULEX\HQWHV�\� OD�FDWHJRUL]DFLyQ�HQ�VHLV�QLYHOHV��(Q� OD�VHJXQGD�
IDVH� FLQFR� SURIHVLRQDOHV� GHO� VHFWRU� GH� OD� FRQVWUXFFLyQ� HYDOXDURQ� OD� YDOLGH]� \�
ILDELOLGDG� GHO� PDUFR� XWLOL]DQGR� WUHV� DFFLGHQWHV� GH� FRQVWUXFFLyQ� UHDOHV�� /RV�
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KDOOD]JRV�GH�HVWH�HVWXGLR�SXHGHQ�SURSRUFLRQDU�XQ�PDUFR�SUiFWLFR�TXH�VH�DSOLFDUi�
SDUD� HO� DQiOLVLV� GH� DFFLGHQWHV� GH� FRQVWUXFFLyQ� HQ� %UDVLO�� SHUR� HO� PDUFR�
GHVDUUROODGR�HQ�HVWH�HVWXGLR�GHEH�FRQVLGHUDUVH�FRPR�XQ�SXQWR�GH�SDUWLGD�SDUD�
XQD�SRVWHULRU�HYDOXDFLyQ�\�UHILQDPLHQWR����

'HQWUR�GHO�FRQWH[WR�GH�ODV� OtQHDV�GH�LQYHVWLJDFLyQ�HQ�VHJXULGDG�\�VDOXG�
ODERUDO�� ODV� TXH� WRPDQ� HO� HQIRTXH� SUHYHQWLYR� GH� UHGXFLU� OD� DFFLGHQWDOLGDG�
PHMRUDQGR� ODV� HYDOXDFLRQHV� GH� ULHVJRV� KDQ� WHQLGR� VX� UHOHYDQFLD� HQ� ODV�
SXEOLFDFLRQHV�FLHQWtILFDV��

-DFLQWR� \� 6LOYD� ������� SURSXVLHURQ� XQD� PHWRGRORJtD� GH� HYDOXDFLyQ� GH�
ULHVJRV�VHPLFXDQWLWDWLYD�FX\R�DQiOLVLV�FXDOLWDWLYR� LQLFLDO�VH�FHQWUD�HQ� OD� WpFQLFD�
GHO� GLDJUDPD� GH� SDMDULWD�� SHUR� WDPELpQ� LQWHJUD� FRQFHSWRV� \� HVTXHPDV� GH�
FODVLILFDFLyQ�GHILQLGRV�SRU�(XURVWDW�GHQWUR�GHO�3UR\HFWR�GH�(VWDGtVWLFDV�(XURSHDV�
GH�$FFLGHQWHV�GH�7UDEDMR��(6$:���/D�HVWUXFWXUD�GHO�GLDJUDPD�SHUPLWH�LGHQWLILFDU�
ODV�YtDV�FDXVDOHV�GHO�DFFLGHQWH�UHOHYDQWH�\�VXV�FRQVHFXHQFLDV�DO�PLVPR�WLHPSR�
TXH� LGHQWLILFD� ODV� EDUUHUDV� GH� VHJXULGDG� H[LVWHQWHV� R� QHFHVDULDV�� (O� QLYHO� GH�
ULHVJR�GH�DFFLGHQWHV�\�ORV�FULWHULRV�GH�DFHSWDFLyQ�VH�HVWDEOHFLHURQ�D�WUDYpV�GH�
XQ� VLVWHPD�GH�SXQWXDFLyQ�� /RV�DXWRUHV� SUHVHQWDURQ� \� GLVFXWLHURQ�XQ� FDVR�GH�
HVWXGLR� HVSHFtILFR� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� QDYDO� GHPRVWUDQGR� OD�
DSOLFDELOLGDG�\�XWLOLGDG�GHO�PpWRGR����

)XQJ�HW�DO���������SUHFLVDURQ�TXH�HO�SUR\HFWR�GH�VHJXULGDG�\�OD�HYDOXDFLyQ�
GH� ULHVJRV� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� VRQ� FODYHV� SDUD� DERUGDU� ORV�
SUREOHPDV�GH�VHJXULGDG�\�VDOXG�ODERUDO�TXH�RFXUUHQ�FRP~QPHQWH�HQ�OD�LQGXVWULD�
GH� OD� FRQVWUXFFLyQ�� 3RU� OR� WDQWR�� OD� IRUPD� GH� UHDOL]DU� OD� HYDOXDFLyQ� \� OD�
UHVSRQVDELOLGDG�GH�OD�HYDOXDFLyQ�VRQ�WUDVFHQGHQWHV�SDUD�WRGRV�ORV�SURIHVLRQDOHV��
6LQ�HPEDUJR��VH�HQFXHQWUD�TXH�DTXHOORV�SURIHVLRQDOHV�SURSHQVRV�D�GHSHQGHU�HQ�
JUDQ� PHGLGD� GH� VXV� SURSLDV� H[SHULHQFLDV� \� FRQRFLPLHQWRV� HQ� OD� WRPD� GH�
GHFLVLRQHV�VREUH�HYDOXDFLyQ�GH�ULHVJRV��TXH�FDUHFHQ�GH�XQ�HQIRTXH�VLVWHPiWLFR�
\� IDOWD� GH� IRUPDV� GH� YHULILFDU� OD� FRQILDELOLGDG� GH� ODV� GHFLVLRQHV�� 6X� HVWXGLR�
LQYHVWLJy� OD� QHFHVLGDG� GH� TXH� ODV� SHUVRQDV� LQYROXFUDGDV� HQ� OD� FRQVWUXFFLyQ�
UHDOLFHQ�HYDOXDFLRQHV�GH�ULHVJR�VLVWHPiWLFDV�\�HIHFWLYDV�SDUD�GLIHUHQWHV�RILFLRV��
6H�H[SORUDURQ����WLSRV�FRPXQHV�GH�RILFLRV��DFFLGHQWHV�\�FDXVDV�GH�DFFLGHQWHV��
DGHPiV�GH�ORV�PpWRGRV�\�FULWHULRV�DGHFXDGRV�GH�HYDOXDFLyQ�GH�ULHVJRV��/XHJR�
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VH� GHVDUUROOy� XQ� 0RGHOR� GH� (YDOXDFLyQ� GH� 5LHVJRV� �5$0�� SDUD� HYDOXDU� ORV�
QLYHOHV�GH�ULHVJR�FRPR�YDULDV�HWDSDV�GHO�SUR\HFWR�FRQ�YDULRV�RILFLRV�GH�WUDEDMR��
/D�5$0�SXHGH�SURSRUFLRQDU�XQD�HYDOXDFLyQ�GH�ULHVJR�FXDQWLWDWLYD�VREUH�OD�EDVH�
GH�GDWRV�KLVWyULFRV�VREUH�ORV�QLYHOHV�GH�ULHVJR�GH�GLIHUHQWHV�RILFLRV�GH�REUDV��(O�
REMHWLYR� SULQFLSDO� GH� OD� 5$0� HV� FODVLILFDU� ORV� QLYHOHV� GH� ULHVJR� HQ� GLIHUHQWHV�
RILFLRV�HQ�OD�REUD�GH�FRQVWUXFFLyQ��6H�XWLOL]y�XQ�HVWXGLR�GH�FDVR�SDUD�GHPRVWUDU�
OD�YLDELOLGDG�\�FRQILDELOLGDG�GH�OD�5$0�GHVDUUROODGD�HQ�OD�SUiFWLFD�GH�OD�LQGXVWULD��
(VWH�FDVR�HUD�XQ�SUR\HFWR�GH�GXUDFLyQ���DxRV�\���PHVHV��(O�WDPDxR�GH�HPSOHR�
SURPHGLR�GHO�SUR\HFWR�HUD�GH�DSUR[LPDGDPHQWH������SHUVRQDV��(O�Q~PHUR�WRWDO�
GH�DFFLGHQWHV�IXH�DSUR[LPDGDPHQWH�����\�VX�WDVD�GH�DFFLGHQWHV�IXH�PHQRU�TXH�
OD�WDVD�SURPHGLR�GH�WRGDV�ODV�LQGXVWULDV�GH�OD�FRQVWUXFFLyQ�DQXQFLDGDV�SRU�ODV�
LQVWLWXFLRQHV�RILFLDOHV��6HJ~Q�ORV�UHVXOWDGRV�GH�HVWH�SUR\HFWR��HO�RILFLR�GH�WUDEDMR�
FRQ�PD\RU�QLYHO�GH�ULHVJR�HV�HO�IHUUDOOLVWD��6H�HQFRQWUy�TXH�OD�5$0�GHVDUUROODGD�
HV�EHQHILFLRVD�SDUD�SUHGHFLU�DFWLYLGDGHV�GH�FRQVWUXFFLyQ�GH�DOWR�ULHVJR�\��SRU�OR�
WDQWR��SDUD�SUHYHQLU�DFFLGHQWHV�RFXUULGRV�EDViQGRVH�HQ�XQ�FRQMXQWR�GH�GDWRV�
KLVWyULFRV�GH�DFFLGHQWHV��6XV�FRQFOXVLRQHV�DSXQWDURQ�TXH�OD�5$0�GHVDUUROODGD�
HV� XQD� KHUUDPLHQWD� HILFD]� \� HILFLHQWH� SDUD� D\XGDU� D� LGHQWLILFDU� \� SUHGHFLU� ORV�
QLYHOHV� GH� ULHVJR� H[LVWHQWHV� SDUD� ODV� SULQFLSDOHV� RSHUDFLRQHV� \� WDPELpQ� SDUD�
PHMRUDU�HO�GHVHPSHxR�GH�VHJXULGDG�PHGLDQWH�OD�LPSOHPHQWDFLyQ�GH�PHGLGDV�GH�
VHJXULGDG�SDUD�ODV�RSHUDFLRQHV�GH�DOWR�ULHVJR�SUHGLFKDV�SRU�OD�5$0�HQ�OD�HWDSD�
LQLFLDO�GH�ORV�SUR\HFWRV��

%DGUL�HW�DO�� �������UHPDUFDURQ�TXH� OD�JHVWLyQ�GH�SUR\HFWRV�HQ�HQWRUQRV�
LQGXVWULDOHV�HQ�PXFKRV�FDVRV�HV�GHILFLHQWH�FRQ�UHVSHFWR�D�OD�LQWHJUDFLyQ�GH�ORV�
ULHVJRV� GH� VHJXULGDG� \� VDOXG� ODERUDO�� (VWD� GHILFLHQFLD� VH� PDQLILHVWD� FRPR�
SUREOHPDV�TXH�DIHFWDQ� OD�VHJXULGDG�GH� ODV�SUiFWLFDV� LQGXVWULDOHV��3UHVHQWDURQ�
XQD�UHYLVLyQ�FUtWLFD�\�SURSRUFLRQDURQ�XQD�YLVLyQ�JHQHUDO�GH�OD�LQYHVWLJDFLyQ�\�ODV�
SUiFWLFDV�LQGXVWULDOHV�GHVWLQDGDV�D�OD�LQWHJUDFLyQ�VLVWHPiWLFD�GH�ORV�ULHVJRV�GH�
VHJXULGDG�\�VDOXG�ODERUDO�HQ�OD�HMHFXFLyQ�GH�SUR\HFWRV��FRQ�EDVH�HQ�OD�OLWHUDWXUD�
FLHQWtILFD�SXEOLFDGD��/DV�SXEOLFDFLRQHV�LGHQWLILFDGDV�VH�GHULYDURQ�SULQFLSDOPHQWH�
GH�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��6XV�UHVXOWDGRV�PRVWUDURQ�TXH�ORV�REMHWLYRV��
PHWRGRORJtDV� \� UHVXOWDGRV� GH� OD� LQYHVWLJDFLyQ� HUDQ� HQ� JUDQ� PHGLGD�
KHWHURJpQHRV�� (Q� HO� FDVR� GH� OD� SUHYHQFLyQ� EDVDGD� HQ� GDWRV� KLVWyULFRV�
LGHQWLILFDURQ� TXH� H[LVWtDQ� YDULDV� SXEOLFDFLRQHV� UHFLHQWHV� VH� FHQWUDEDQ� HQ� HO�
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GHVDUUROOR�GH�PpWRGRV�\�KHUUDPLHQWDV�SDUD�HO�DQiOLVLV�GH� ULHVJRV�EDVDGRV�HQ�
GDWRV�KLVWyULFRV��7DPELpQ�LGHQWLILFDURQ�GRV�PRGHORV� LPSRUWDQWHV�GHVDUUROODGRV�
SDUD�DFFLGHQWHV�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��(O�SULPHU�PRGHOR�FRQILUPDED�
TXH�ODV�FLUFXQVWDQFLDV�TXH�URGHDQ�D�XQ�DFFLGHQWH�HVWiQ�LQIOXHQFLDGDV�SRU�YDULRV�
IDFWRUHV��FRPR�OD�QDWXUDOH]D�GH�OD�RSHUDFLyQ��HO�FRPSRUWDPLHQWR�GHO�WUDEDMDGRU�\�
OD�FRPXQLFDFLyQ�GHQWUR�GHO�HTXLSR�GH�WUDEDMR��(O�VHJXQGR�PRGHOR�FODVLILFDED�ODV�
FDXVDV� GH� DFFLGHQWHV� VHJ~Q� GRV� WLSRV� GH� IDFWRUHV� GH� ULHVJR�� IDFWRUHV�
GHQRPLQDGRV��GLVWDQWHV��\�RWURV�GHQRPLQDGRV��SUR[LPDOHV�� UHYHODQGR�TXH� ORV�
IDFWRUHV�SUR[LPDOHV��SUREOHPDV�UHODFLRQDGRV�FRQ�OD�SODQLILFDFLyQ��HO�FRQWURO�GH�
SUR\HFWRV�� ODV� RSHUDFLRQHV� GH� FRQVWUXFFLyQ�� ODV� FRQGLFLRQHV� GH� WUDEDMR� \� OD�
UHVSXHVWD� DQWH� XQ� SHOLJUR�� FDXVDEDQ� HO� ���� GH� WRGRV� ORV� DFFLGHQWHV� HQ� OD�
LQGXVWULD�GH�OD�FRQVWUXFFLyQ��HVWDQGR�HVWRV�IDFWRUHV�LQIOXHQFLDGRV�SRU�OD�FXOWXUD�
GH� VHJXULGDG� GH� OD� RUJDQL]DFLyQ�� )LQDOL]DURQ� DQRWDQGR� TXH� ORV� PRGHORV�
SUHVHQWDGRV�KDQ�FRQWULEXLGR�D� OD�SUHYHQFLyQ�GH� ULHVJRV�GH�VHJXULGDG�\�VDOXG�
ODERUDO�H[SORWDQGR�OD�KLVWRULD��DQWHFHGHQWHV��\�ORV�FRQRFLPLHQWRV�WpFQLFRV�HQ�HO�
FDPSR��/RV�LQYHVWLJDGRUHV�KDQ�YDOLGDGR�HVWRV�PRGHORV�\�KDQ�GHFODUDGR�TXH�HO�
GHVHPSHxR�GHO�SUR\HFWR�KD�PHMRUDGR��/D�VHFXHQFLD�GH�HYHQWRV�TXH�FRQGXFHQ�
D� XQD� VLWXDFLyQ� SHOLJURVD� QR� VH�SXHGH� LGHQWLILFDU� HQ� DOJXQRV� GH� ORV�PRGHORV�
GHVDUUROODGRV�SRUTXH�YDULRV�GH�HVWRV�HVWXGLRV�VHSDUDQ�ORV�HYHQWRV�LQGHVHDEOHV�
GH�ORV�IDFWRUHV�GH�ULHVJR��&RQFOX\HURQ�TXH�OD�LQWHJUDFLyQ�GHO�ULHVJR�GH�VHJXULGDG�
\�VDOXG�ODERUDO�QR�HV�VLVWHPiWLFD�HQ�WRGRV�ORV�FDPSRV�LQGXVWULDOHV�D�SHVDU�GH�ORV�
FDPELRV�\�PHMRUDV�HQ�ODV�OH\HV�\�ORV�VLVWHPDV�GH�JHVWLyQ��

(OLDVVRQ� HW� DO�� ������� SODQWHDURQ� TXH� XQD� IRUPD� FRP~Q� GH� UHDOL]DU�
HYDOXDFLRQHV�SUiFWLFDV�GH�ULHVJRV�HV�REVHUYDU�XQ�WUDEDMR�H�LQIRUPDU�ORV�ULHVJRV�
REVHUYDGRV�D� ODUJR�SOD]R�GH�WUDVWRUQRV�PXVFXORHVTXHOpWLFRV��6X�HVWXGLR�WHQtD�
FRPR�REMHWLYR�HYDOXDU�OD�FRQILDELOLGDG�LQWHUREVHUYDGRU�H�LQWUDREVHUYDGRU�GH�ODV�
HYDOXDFLRQHV�GH�ULHVJRV�GH�ORV�HUJRQRPLVWDV�VLQ�HO�DSR\R�GH�XQ�PpWRGR�H[SOtFLWR�
GH�HYDOXDFLyQ�GH�ULHVJRV�����HUJRQRPLVWDV�H[SHULPHQWDGRV�HYDOXDURQ�HO�QLYHO�GH�
ULHVJR��ULHVJR�EDMR��PRGHUDGR��DOWR��GH�RFKR�UHJLRQHV�GH� OD�SDUWH�VXSHULRU�GHO�
FXHUSR��DVt�FRPR�HO� ULHVJR�JOREDO�GH���� WDUHDV�GH� WUDEDMR�JUDEDGDV�HQ�YLGHR��
'XUDQWH�ODV�HYDOXDFLRQHV�GH�ULHVJR��ORV�REVHUYDGRUHV�YLHURQ�ODV�JUDEDFLRQHV�GH�
YLGHR�HQ�FRPSXWDGRUDV�SRUWiWLOHV�LQGLYLGXDOHV�\�VH�OHV�SHUPLWLy�SDXVDU�R�UHSHWLU�
OD� UHSURGXFFLyQ� VHJ~Q� IXHUD� QHFHVDULR�� /D� FRQILDELOLGDG� LQWUDREVHUYDGRU� VH�
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HYDOXy�KDFLHQGR�TXH�QXHYH�GH�ORV�HUJRQRPLVWDV�UHSLWLHUDQ�HO�SURFHGLPLHQWR�DO�
PHQRV� WUHV� VHPDQDV� GHVSXpV� GH� OD� SULPHUD� HYDOXDFLyQ�� /RV� HUJRQRPLVWDV�
UHDOL]DURQ�VX�HYDOXDFLyQ�GH�ULHVJRV�EDViQGRVH�HQ�VX�H[SHULHQFLD�\�FRQRFLPLHQWR�
VLQ�XWLOL]DU�XQ�PpWRGR�H[SOtFLWR��6H�FDOFXODURQ�YDULDV�HVWDGtVWLFDV�GH�FRQILDELOLGDG�
SDUD� SHUPLWLU� FRPSDUDFLRQHV� FRQ� RWURV� HVWXGLRV�� 3DUD� WHQHU� HQ� FXHQWD� OD�
FRQFRUGDQFLD�GHELGD�DO�D]DU�� OD�FRQFRUGDQFLD�SRUFHQWXDO�VLHPSUH�VH�SUHVHQWy�
MXQWR�FRQ�RWURV�SDUiPHWURV��3DUD�OD�FRQILDELOLGDG�LQWUDREVHUYDGRU��VH�FDOFXOy�HO�
FRHILFLHQWH�.DSSD�GH�&RKHQ�SDUD�FDGD�XQR�GH�ORV�QXHYH�REVHUYDGRUHV��\�OXHJR�
VH�XWLOL]y�HO�YDORU�PHGLR�GH�HVWRV�YDORUHV�NDSSD��/D�FRQFRUGDQFLD�PHGLD�HQWUH�
REVHUYDGRUHV�GHO� ULHVJR�JOREDO� IXH�GHO�����\�HO� FRHILFLHQWH�.DSSD�SRQGHUDGR�
FRUUHVSRQGLHQWH��.Z��IXH�GH�������/D�FRQFRUGDQFLD�LQWUDREVHUYDGRU�IXH�GHO�����
\�������.Z���(V�GHFLU��ODV�HVWDGtVWLFDV�GH�.DSSD�PRVWUDURQ�XQD�LQWHUILDELOLGDG�H�
LQWUDILDELOLGDG� QR� DFHSWDEOH�� 6XV� FRQFOXVLRQHV� UHFRPHQGDURQ� XWLOL]DU�PpWRGRV�
VLVWHPiWLFRV�GH�HYDOXDFLyQ�GH�ULHVJRV�HQ�PD\RU�PHGLGD�����

2WUDV�LQYHVWLJDFLRQHV��FRQ�XQ�FDUiFWHU�DOJR�PiV�JHQHUDOLVWD�KDQ�UHYLVDGR�
FRQFHSWRV�\�DQDOL]DGR�ORV�LQGLFDGRUHV�TXH�FRQWULEX\HQ�D�OD�LQWHUSUHWDFLyQ�GH�OD�
DFFLGHQWDOLGDG�\�VXV�FRQVHFXHQFLDV���

.KDQ]RGH�HW�DO���������UHDOL]DURQ�XQD�UHYLVLyQ�LQWHJUDO�GH�ORV�FRQFHSWRV�
GH� OHVLRQHV� ODERUDOHV� \� FDXVDOLGDG�� \� SUHYHQFLyQ� GH� DFFLGHQWHV� VLJXLHQGR� HO�
FDPLQR�WUDGLFLRQDO�GH�OD�HYDOXDFLyQ�GH�ULHVJRV�GHVGH�OD�LGHQWLILFDFLyQ�GH�SHOLJURV�
KDVWD�OD�SULRUL]DFLyQ�GH�ULHVJRV��DVt�FRPR�OD�FDXVDOLGDG�GH�DFFLGHQWHV�\�OHVLRQHV��
&RPHQ]DURQ�FRQ�OD�LGHQWLILFDFLyQ�GH�SHOLJURV��GLVFXWLHQGR�SURJUHVLYDPHQWH�ODV�
FXHVWLRQHV�UHODWLYDV�D�OD�HYDOXDFLyQ�GH�ULHVJRV��ODV�FDXVDV�GH�ORV�DFFLGHQWHV�\�
ODV� HVWUDWHJLDV� GH� LQWHUYHQFLyQ�� 6H� FRPSDUDURQ� \� FRQWUDVWDURQ� WDQWR� OD�
LQYHVWLJDFLyQ�HPStULFD�HQ�WpUPLQRV�GH�KLSyWHVLV�SUREDGDV�FRPR�OD�LQYHVWLJDFLyQ�
WHyULFD��FRPR� ORV�PRGHORV�GH�FDXVDOLGDG�GH�DFFLGHQWHV��(O�HVWXGLR�H[SRQH� OD�
H[LVWHQFLD� GH� XQD� FRUUHVSRQGHQFLD� HQWUH� FXDWUR� JHQHUDFLRQHV� GH� WHRUtDV� GH�
DFFLGHQWHV��ORV�WHPDV�SUHGRPLQDQWHV�GH�FDXVDOLGDG�GH�DFFLGHQWHV�\�ORV�WLSRV�GH�
IDFWRUHV� FDXVDOHV�� 7DPELpQ� VH� PXHVWUD� TXH� ORV� PRGHORV� GH� FDXVDOLGDG� GH�
DFFLGHQWHV�QR�HVWiQ�LQWHUFRQHFWDGRV�FRQ�ODV�PHWRGRORJtDV�GH�LGHQWLILFDFLyQ�GH�
SHOLJURV�\�HYDOXDFLyQ�GH�ULHVJRV�\�TXH�ODV�PHWRGRORJtDV�GLVSRQLEOHV�SDUD�DQDOL]DU�
LQFLGHQWHV�GH�DOWD�JUDYHGDG�\�EDMD�IUHFXHQFLD�QR�VRQ�SDUWLFXODUPHQWH�~WLOHV�SDUD�
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LGHQWLILFDU�SDWURQHV�GH� OHVLRQHV�\�PLWLJDUORV�GH�PDQHUD�HIHFWLYD��6HJ~Q�HO� OHDO�
VDEHU�\�HQWHQGHU�GH�ORV�DXWRUHV��QR�H[LVWH�XQ�HVTXHPD�TXH�PRGHOH�\�FRQWUROH�OD�
QDWXUDOH]D�UHFXUUHQWH�GH�ORV�SHOLJURV�RSHUDWLYRV�HQ�ORV�VLVWHPDV�GH�WUDEDMR���

*DOOHJR� HW� DO�� ������� DQDOL]DURQ� OD� UHODFLyQ� HQWUH� OD� HYROXFLyQ� GH� ORV�
LQGLFDGRUHV�GH�VDOXG�RFXSDFLRQDO��HV�GHFLU��OD�WDVD�GH�IUHFXHQFLD��)5���OD�WDVD�GH�
JUDYHGDG��56��\�ORV�GtDV�SHUGLGRV�SRU�DFFLGHQWH��'/$���\�HO�GHVHPSHxR�GH�ORV�
IDFWRUHV� GH� LQIOXHQFLD� UHOHYDQWHV� UHODFLRQDGRV� FRQ� HO� PHUFDGR� ODERUDO�� OD�
HVWUXFWXUD�GH�OD�SURGXFWLYLGDG�\�OD�HFRQRPtD�PHGLDQWH�PpWRGRV�GH�UHJUHVLyQ�GH�
FRQWUDFFLyQ��LQFOX\HQGR�XQ�HVWXGLR�GH�FDVR�FHQWUDGR�HQ�ORV�DFFLGHQWHV�ODERUDOHV�
HQ�(VSDxD�HQ�HO�SHUtRGR������������(O�FRQMXQWR�GH�GDWRV�XWLOL]DGR�SURYLQR�GH�
WUHV�IXHQWHV�SULQFLSDOHV��OD�6XEGLUHFFLyQ�*HQHUDO�GH�(VWDGtVWLFD�GHO�0LQLVWHULR�GH�
(PSOHR� \�6HJXULGDG�6RFLDO� GH�(VSDxD�� OD�2ILFLQD�GH�(VWDGtVWLFD�GH� OD�8QLyQ�
(XURSHD��(XURVWDW��\�OD�2,7��/DV�KRUDV�WUDEDMDGDV�PRVWUDURQ�XQD�IXHUWH�UHODFLyQ�
SRVLWLYD� FRQ� ORV� WUHV� LQGLFDGRUHV�� 9DULRV� IDFWRUHV� TXH� DIHFWDURQ� D� OD� WDVD� GH�
IUHFXHQFLD�R�ORV�GtDV�SHUGLGRV�SRU�DFFLGHQWH�QR�WXYLHURQ�QLQJ~Q�HIHFWR�VREUH�OD�
WDVD�GH�JUDYHGDG��PLHQWUDV�TXH�RWURV�Vt�WXYLHURQ�XQ�HIHFWR��SHUR�FRQ�UHODFLRQHV�
PiV� GpELOHV� R� IXHUWHV� HQWUH� Vt�� /RV� WUHV�PRGHORV� GH� UHJUHVLyQ�PXHVWUDQ� XQD�
IXHUWH�UHODFLyQ�SRVLWLYD�FRQ�OD�WDVD�GH�FUHFLPLHQWR�DQXDO�GHO�Q~PHUR�GH�FRQWUDWRV�
HQ� HO� VHFWRU� GH� OD� FRQVWUXFFLyQ�� (VWDV� FRQFOXVLRQHV� SXHGHQ� FRQVLGHUDUVH�
VLJQLILFDWLYDV� \� FRQVLVWHQWHV�� \D� TXH� XQD� IXHUWH� UHODFLyQ� SRVLWLYD� FRQ� ORV�
LQGLFDGRUHV� GH� OD� WDVD� GH� IUHFXHQFLD� VH� DVRFLD� FRQ� XQ� PD\RU� WLHPSR� GH�
H[SRVLFLyQ��KRUDV��R�H[SRVLFLyQ�D�XQ�PD\RU�ULHVJR�FRPR�HV�HO�FDVR�GHO�VHFWRU�GH�
OD�FRQVWUXFFLyQ����

,QWURGXFLHQGR�\D�ODV�SXEOLFDFLRQHV�TXH�WLHQHQ�VXV�IXHQWHV�GH�GDWRV�HQ�OD�
DFFLGHQWDOLGDG� GH� ODV� HPSUHVDV� HVSDxRODV� VH� HQFXHQWUDQ� HVWXGLRV� FRPR� ORV�
VLJXLHQWHV��

&RQWH�HW�DO���������SODQWHDURQ�XQ�PRGHOR�GH�XWLOLGDG�JHQHUDOL]DGR�SDUD�HO�
GLDJQyVWLFR�\�SUHGLFFLyQ�GH�DFFLGHQWHV�HQ�OD�SREODFLyQ�DFWLYD�HVSDxROD��$�SDUWLU�
GH�GDWRV�REVHUYDFLRQDOHV�FODVLILFDGRV�HQ�XQD�WDEOD�GH�FRQWLQJHQFLD�ULHVJR�OHVLyQ�
���� [� ����� UHVXPLHURQ� OD� DFFLGHQWDOLGDG� ����������� DFFLGHQWHV�� GH� WRGDV� ODV�
HPSUHVDV�HVSDxRODV�GXUDQWH�XQ�SHUtRGR�GH����DxRV��6H�FRQVLGHUDURQ�WRGRV�ORV�
LQIRUPHV�GH�DFFLGHQWHV�ODERUDOHV�QRWLILFDGRV�GXUDQWH�HVH�SHULRGR��UHJLVWUDGRV�\�
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SXEOLFDGRV� SRU� HO� 0LQLVWHULR� GH� 7UDEDMR� GH� (VSDxD�� /RV� GDWRV� WUDWDGRV� VRQ�
SUHYLRV� D� OD� KRPRJHQL]DFLyQ� UHDOL]DGD� SRU� ODV� DXWRULGDGHV� FRPSHWHQWHV� HQ�
6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR��,1667��HQ������HQ�ORV�SDUWHV�GH�QRWLILFDFLyQ�
GH� DFFLGHQWHV� ODERUDOHV� HQ� (VSDxD� VHJ~Q� OD� FRGLILFDFLyQ� GH� ODV� HVWDGtVWLFDV�
HXURSHDV�GH�DFFLGHQWHV�ODERUDOHV��(6$:���(O�DQiOLVLV�GH�FRUUHVSRQGHQFLDV�IXH�
VHOHFFLRQDGR�FRPR�HO�PpWRGR�PiV�DGHFXDGR�SDUD�RSWLPL]DU�ODV�IXQFLRQHV�GH�OD�
PDWUL]� LQLFLDO� \D� TXH� SHUPLWH� UHGXFLU� OD� LQIRUPDFLyQ� FRQWHQLGD� HQ� OD� WDEOD� GH�
FRQWLQJHQFLD�\�HVWDEOHFHU�UHODFLRQHV�GH�DILQLGDG�HQWUH�ODV�YDULDEOHV�GH�OD�WDEOD��
/DV� UHODFLRQHV� GH�PD\RU� DILQLGDG� R� SUREDELOLGDG� HQWUH� ORV� ULHVJRV� \� OHVLRQHV�
LGHQWLILFDGDV� HQ� HO� SDWUyQ� IDFLOLWDQ� OD� WRPD� GH� GHFLVLRQHV� HQ� OD� HWDSD� GH�
HYDOXDFLyQ�GH�ULHVJRV�HQ�ODV�HPSUHVDV�HVSDxRODV��&DGD�JUXSR�GH�ULHVJR�OHVLyQ�
WLHQH� VXV� SURSLDV� FDUDFWHUtVWLFDV�� LQWHUSUHWDEOHV� GHQWUR� GHO� PDUFR�
IHQRPHQROyJLFR� GHO� DFFLGHQWH�� 6H� GLVWLQJXHQ� WUHV� JUXSRV� GH� ULHVJRV��
UHODFLRQDGRV�FRQ�HO�DPELHQWH�GH�WUDEDMR��HO�LQGLYLGXDO�\�HO�LQGLYLGXR�DPELHQWH��\�
WUHV� GH� OHVLRQHV�� GH� RULJHQ� DPELHQWDO�� PXVFXORHVTXHOpWLFR� \� WUDXPiWLFR�� /DV�
PD\RUHV�DILQLGDGHV�VRQ��SUR\HFFLyQ�GH�IUDJPHQWRV�R�SDUWtFXODV�FRQ�REMHWRV�HQ�
ORV�RMRV����H[SRVLFLyQ�DO�FRQWDFWR�WpUPLFR�FRQ�TXHPDGXUDV��FDtGD�GH�SHUVRQDV�GH�
GLIHUHQWHV�QLYHOHV�\�FDtGD�GH�SHUVRQDV�GHO�PLVPR�QLYHO�FRQ�FRQPRFLyQ�FHUHEUDO�
\� WUDXPD� LQWHUQR�� SLVDQGR� REMHWRV� FRQ� GLVORFDFLRQHV� \� JLURV�� HVJXLQFHV� \�
GLVWHQVLRQHV�� FDtGD� GH� REMHWRV� R� FRODSVR� MXQWR� D� FDtGD� GH� REMHWRV� GXUDQWH� OD�
PDQLSXODFLyQ� R� PDQLSXODFLyQ�� FROLVLyQ� FRQ� REMHWRV� LQPyYLOHV� \� FROLVLyQ� FRQ�
REMHWRV� HQ� PRYLPLHQWR� FRQ� WUDXPD� VXSHUILFLDO� \� FRQWXVLRQHV�� FRQWXVLRQHV� \�
DSODVWDPLHQWR�� (VWDV� FDUDFWHUtVWLFDV� SHUPLWHQ� GHILQLU� XQ� SDWUyQ� GH� ³DILQLGDG´�
HVWDEOH��~WLO�SDUD�OD�SUHGLFFLyQ�GH�ULHVJRV�HQ�ODV�HPSUHVDV��/D�SULQFLSDO�YHQWDMD�
GH�HVWH�PRGHOR�HV�VX�SRWHQFLDO�DSOLFDFLyQ�D�FXDOTXLHU�RWUR�SDtV�\�OD�YLDELOLGDG�GH�
FRQWUDVWDU�UHVXOWDGRV�GH�GLIHUHQWHV�SDtVHV��6LQ�HPEDUJR��XQ�IDFWRU�OLPLWDQWH�HV�
TXH� HO�PRGHOR� FDUHFH� DFWXDOPHQWH� GH� XQ�PDUFR� GH� FODVLILFDFLyQ� FRP~Q� SDUD�
ULHVJRV�\�OHVLRQHV�TXH�UHDOFH�HVWH�FRQWUDVWH��/RV�PLVPRV�DXWRUHV��&RQWH�HW�DO���
����E��SODQWHDURQ�GH�QXHYR�VX�PRGHOR�JHQHUDOL]DGR�GH�GLDJQyVWLFR�\�SUHGLFFLyQ�
GH�DFFLGHQWHV�HQ�OD�SREODFLyQ�DFWLYD�HVSDxROD��D�SDUWLU�GH�ORV�PLVPRV�GDWRV�TXH�
HO� WUDEDMR�DQWHULRU� ����������� LQIRUPHV�GH�DFFLGHQWHV� ODERUDOHV�QRWLILFDGRV�GH�
WRGDV�ODV�HPSUHVDV�HVSDxRODV�GXUDQWH�XQ�SHUtRGR�GH����DxRV��FODVLILFDGRV�HQ�
XQD� WDEOD� GH� FRQWLQJHQFLD� ULHVJR�OHVLyQ� ��� [� ����� 0HGLDQWH� HO� DQiOLVLV� GH�
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FRUUHVSRQGHQFLDV�� REWXYLHURQ� XQD� HVWUXFWXUD� FRPSXHVWD� SRU� WUHV� HMHV� R�
GLPHQVLRQHV� FX\D� FRPELQDFLyQ� LGHQWLILFD� WUHV� JUXSRV� VHSDUDGRV� GH� ULHVJR� \�
OHVLyQ�� TXH� VH� XWLOL]DURQ� FRPR� SDWUyQ� JHQHUDO� HVSDxRO�� (O� PRGHOR� GH�
FRUUHVSRQGHQFLD� ULHVJR�OHVLyQ� SUHVHQWDGR� GLR� FRPR� UHVXOWDGR� WUHV� JUXSRV� GH�
ULHVJRV� \� OHVLRQHV�� (VWRV� WUHV� JUXSRV�� GHQRPLQDGRV� YHUGH� �WHFQROyJLFR� ��
DPELHQWDO��� DPDULOOR� �ELROyJLFR� �� HYROXWLYR�� \� URMR� �WpFQLFR� �� FXOWXUDO��� IXHURQ�
YHULILFDGRV� FRPR� FRQGLFLyQ� QHFHVDULD� \� VXILFLHQWH� SDUD� OD� UHSUHVHQWDFLyQ�
DEUHYLDGD�GH�OD�DFFLGHQWDOLGDG�ODERUDO��/D�FRQWULEXFLyQ�DEVROXWD�GH�XQD�YDULDEOH�
D�XQD�GLPHQVLyQ� LQGLFD�HO�SRUFHQWDMH�GH� LQHUFLD� �YDULDQ]D��GH�HVWD�GLPHQVLyQ�
DWULEXLEOH�D�OD�YDULDEOH�DQWHV�PHQFLRQDGD��3DUD�ODV�YDULDEOHV�GH�ULHVJR��HO�������
GH�OD� LQHUFLD�GH�OD�GLPHQVLyQ���VH�GHEH�DO�������SUR\HFFLyQ�GH�IUDJPHQWRV�R�
SDUWtFXODV�\�HO�������H[SRVLFLyQ�D�FRQWDFWRV� WpUPLFRV��3DUD� OD�GLPHQVLyQ���HO�
������GH�VX�LQHUFLD�VH�GLVWULEX\H�HQWUH�WUHV�YDULDEOHV��������SDUD�H[SRVLFLyQ�D�
FRQWDFWRV�WpUPLFRV��������SDUD�SUR\HFFLyQ�GH�IUDJPHQWRV�R�SDUWtFXODV�\�������
SDUD�H[SRVLFLyQ�D�FRQWDFWRV�TXtPLFRV��(Q�HO�FDVR�GH�OD�GLPHQVLyQ���HO�������GH�
VX� LQHUFLD� VH� UHSUHVHQWD� SRU� HO� ���� GH� VREUHHVIXHU]R� \� HO� ������ GH�
PDJXOODGXUDV�� FRQWXVLRQHV� \� FRUWHV� SRU� REMHWRV� R� KHUUDPLHQWDV�� 3DUD� ODV�
YDULDEOHV�GH�OHVLyQ��HO�������GH�OD�LQHUFLD�GH�OD�GLPHQVLyQ���VH�GLVWULEX\H�HQWUH�
GRV�YDULDEOHV�HO�������GH�REMHWRV�HQ�ORV�RMRV�\�HO�������GH�TXHPDGXUDV��3DUD�
OD�GLPHQVLyQ����HO�������GH�VX�LQHUFLD�VH�GLVWULEX\H�HQWUH�HO�������GH�REMHWRV�HQ�
ORV�RMRV�\�HO�������GH�TXHPDGXUDV��3DUD�OD�GLPHQVLyQ����HO�������GH�VX�LQHUFLD�
VH� GLVWULEX\H� HQWUH� HO� ������ GH� GRORU� GH� HVSDOGD�� HO� ������ GH� KHPDWRPDV��
FRQWXVLRQHV�\�DSODVWDPLHQWRV��HO�������GH�RWUDV�OHVLRQHV�\�HO�������GH�JLURV��
HVJXLQFHV� \� GLVWHQVLRQHV�� (VWDV� DJUXSDFLRQHV� GH� ULHVJR� \� OHVLyQ� GHILQHQ� XQ�
SDWUyQ� TXH� ORV� DXWRUHV� GHQRPLQDURQ� ³DFFLGHQW� VRPD´� R� DFVRP�*�� TXH� GHEH�
HQWHQGHUVH�FRPR�XQ�PRGHOR�JOREDO�TXH�UHSUHVHQWD�ODV�FRQGLFLRQHV�GH�HTXLOLEULR�
GH� ORV� DFFLGHQWHV� GH� WUDEDMR� HQ� XQD� SREODFLyQ�� SHUPLWLHQGR� UHDOL]DU�P~OWLSOHV�
DQiOLVLV�HVSHFtILFRV�GH�HPSUHVDV��/D�YHQWDMD�IUHQWH�D�RWURV�PRGHORV�IDFWRULDOHV�
UDGLFD�HQ�HO�WUDWDPLHQWR�FRQMXQWR�GH�ULHVJRV�\�OHVLRQHV��REWHQLHQGR�DJUXSDFLRQHV�
FRPSXHVWDV�SRU�ODV�YDULDEOHV��

)HUQiQGH]�0XxL]�HW�DO���������UHDOL]DURQ�XQ�DQiOLVLV�GHO�HIHFWR�GHO�FLFOR�
HFRQyPLFR�VREUH�OD�VLQLHVWUDOLGDG�ODERUDO�HQ�(VSDxD�HQ�HO�SHUtRGR������������
6H�UHDOL]y�XQ�DQiOLVLV�GH�UHJUHVLyQ�SDUD�HYDOXDU�OD�UHODFLyQ�HQWUH�HO�FUHFLPLHQWR�
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GHO�3,%�\�OD�WDVD�GH�LQFLGHQFLD��FRPSDUDQGR�(VSDxD�\�$OHPDQLD��3RVWHULRUPHQWH��
VH�UHDOL]y�XQ�DQiOLVLV�GH�GHVFRPSRVLFLyQ�GH�OD�YDULDQ]D�SDUD�PHGLU�HO�HIHFWR�GHO�
DXPHQWR� GH� ODV� WDVDV� GH� LQFLGHQFLD� VREUH� HO� FUHFLPLHQWR� GHO� Q~PHUR� GH�
DFFLGHQWHV�HQ�(VSDxD�HQWUH������\�������6H�XWLOL]DURQ�GDWRV�GHVDJUHJDGRV�SRU�
VHFWRU� GH� ODV� EDVHV� GH� GDWRV� QDFLRQDOHV� VREUH� DFFLGHQWHV�� 6XV� UHVXOWDGRV�
PXHVWUDQ� XQD� IXHUWH� DVRFLDFLyQ� HQWUH� HO� FLFOR� HFRQyPLFR� \� ORV� DFFLGHQWHV�
ODERUDOHV�HQ�(VSDxD��/D�UHFLHQWH�FULVLV�HFRQyPLFD�SURYRFy�XQD�IXHUWH�UHGXFFLyQ�
GH�OD�WDVD�GH�LQFLGHQFLD��TXH�DFHOHUy�XQ�GHVFHQVR�TXH�VH�LQLFLy�HQ�������&RQ�OD�
UHFXSHUDFLyQ�HFRQyPLFD�LQLFLDGD�HQ�������OD�WDVD�GH�LQFLGHQFLD�KD�YXHOWR�D�VXELU��
(VWD�HYLGHQFLD� LQGLFD�TXH�HO� FUHFLPLHQWR�HFRQyPLFR�HQ�(VSDxD�VH�SURGXFH�D�
FRVWD�GH�XQ�DOWR�QLYHO�GH�DFFLGHQWHV�ODERUDOHV��OR�TXH�GHPXHVWUD�OD�GHELOLGDG�GH�
VX� VLVWHPD�GH�SUHYHQFLyQ��$GHPiV��HO� FUHFLPLHQWR� GHO� Q~PHUR�GH�DFFLGHQWHV�
WLHQGH�D�FRQFHQWUDUVH�HQ�GHWHUPLQDGRV�VHFWRUHV�\�VH�GHEH�PiV�D�XQ�DXPHQWR�
GH�VX�WDVD�GH�LQFLGHQFLD�TXH�DO�FUHFLPLHQWR�GH�VX�SODQWLOOD���

%DUD]D� \� &XJXHUy�(VFRIHW� ������� DQDOL]DURQ� WRGRV� ORV� DFFLGHQWHV� TXH�
VXSXVLHURQ� OD� SpUGLGD� GH�XQD� R�PiV� MRUQDGDV� ODERUDOHV� RFXUULGDV� HQ�(VSDxD�
GXUDQWH�HO�SHUtRGR������D���������������DFFLGHQWHV��EXVFDQGR�FRPSUHQGHU�ODV�
FDXVDV�GH�OD�VLQLHVWUDOLGDG�ODERUDO�HQ�HO�VHFWRU�DJUDULR��7RPDURQ�ORV�GDWRV�GH�ORV�
LQIRUPHV� TXH� ODV� HPSUHVDV� UHPLWLHURQ� DO� 0LQLVWHULR� GH� (PSOHR� \� 6HJXULGDG�
6RFLDO�� (VWXGLDURQ� ��� YDULDEOHV� FRGLILFDGDV� VHJ~Q� OD� PHWRGRORJtD� GH� ODV�
(VWDGtVWLFDV� (XURSHDV� GH� $FFLGHQWHV� GH� 7UDEDMR� �(6$:��� (O� HVWXGLR� GH� OD�
UHODFLyQ�HQWUH�OD�VHYHULGDG�\�HO�UHVWR�GH�ODV�YDULDEOHV�VH�UHDOL]y�PHGLDQWH�WDEODV�
GH�FRQWLQJHQFLD��6XV�UHVXOWDGRV�PXHVWUDQ�TXH� OD�JUDYHGDG�GHO�DFFLGHQWH�HVWi�
UHODFLRQDGD� FRQ� OD� HGDG�� HO� VH[R�� OD� QDFLRQDOLGDG�� OD� DFWLYLGDG� HFRQyPLFD�� HO�
SHUVRQDO� GH� OD� HPSUHVD�� HO� WLHPSR� GH� VHUYLFLR�� HO� OXJDU� GHO� DFFLGHQWH�� OD�
GHVYLDFLyQ�� OD� OHVLyQ�� ORV�GtDV�GH�DXVHQFLD��HO�GtD�GH� OD�VHPDQD�� OD� OHVLyQ�\� OD�
UHJLyQ�GH�(VSDxD��6XV�KDOOD]JRV�D\XGDUiQ�HQ�SRVLEOHV�SODQHV�\�DFFLRQHV�SDUD�
PHMRUDU�OD�VLQLHVWUDOLGDG�GHO�VHFWRU�HQ�HO�IXWXUR��

$O�HQFXDGUDU�HO�IRFR�GHO�HVWDGR�GH�OD�FXHVWLyQ�GHQWUR�GH�OD�DFFLGHQWDELOLGDG�
HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�HVSDxROD��VH�HQFXHQWUDQ�HQ�ORV�~OWLPRV�DxRV�
LQYHVWLJDFLRQHV�TXH�VH�KDQ�FHQWUDGR�VREUH�IDFWRUHV�R�FDUDFWHUtVWLFDV�HVSHFtILFDV��
RWUDV� VREUH� SDUWH� GHO� VHFWRU�� \� RWUDV� TXH� KDQ� FRQVLGHUDGR� HO� VHFWRU� HQ� VX�
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FRQMXQWR�� 7RGRV� HVWRV� HVWXGLRV�� VXV� UHVXOWDGRV� \� FRQFOXVLRQHV� VRQ� XQD�
UHIHUHQFLD�LPSRUWDQWH�SDUD�HYLWDU�TXH�YXHOYDQ�D�SURGXFLUVH�DFFLGHQWHV�ODERUDOHV�
VLPLODUHV� HQ� HO� IXWXUR�� SDUD�PHMRUDU� HO� FRQWURO� GH� ORV� ULHVJRV� ODERUDOHV� HQ� OD�
LQGXVWULD�\�SDUD�JXLDU�D�SURIHVLRQDOHV�GH�OD�VHJXULGDG�\�SHUVRQDV�WUDEDMDGRUDV�
GHO�VHFWRU����

(QWUH�ODV�LQVWLWXFLRQHV�\�HQWLGDGHV�LPSOLFDGDV�HQ�OD�SUHYHQFLyQ�GH�ULHVJRV�
ODERUDOHV�TXH�KDQ�DSRUWDGR�GDWRV�UHODFLRQDQGR�IDFWRUHV�\�FDXVDV�GH�DFFLGHQWHV�
FRQ� ODV� IDVHV� GH� REUD�� OD� )XQGDFLyQ� 086$$7� �5DPRV�3HUHLUD� HW� DO��� ������
LQYHVWLJy�VREUH�IDFWRUHV�UHODFLRQDGRV�FRQ�ORV�DFFLGHQWHV�ODERUDOHV�PRUWDOHV�HQ�
HO�VHFWRU�GH�OD�HGLILFDFLyQ�±�7ULHQLR�����������±��(Q�HVWH�HVWXGLR�VH�PRVWUy�TXH�
OD�IDVH�GH�REUD�HQ�OD�TXH�PiV�DFFLGHQWHV�RFXUULHURQ�HQ�HO�SHUtRGR�LQYHVWLJDGR�
IXH�OD�GH�HVWUXFWXUDV��VHJXLGD�GH�OD�DOEDxLOHUtD��IDFKDGDV��FXELHUWDV��DFDEDGRV�H�
LQVWDODFLRQHV��6X�FODVLILFDFLyQ�GH�DFFLGHQWHV�PRUWDOHV�WHQLHQGR�HQ�FXHQWD�OD�IDVH�
GH� REUD� GRQGH� VH� SURGXMHURQ� \� OD� IRUPD� GH� pVWRV� LQGLFy� TXH� HQ� OD� IDVH� GH�
HVWUXFWXUDV�HO�DSODVWDPLHQWR�VREUH�R�FRQWUD��UHVXOWDGR�GH�XQD�FDtGD�HV�OD�IRUPD�
PiV� UHSHWLGD�� DO� LJXDO� TXH� HQ� OD� IDVH� GH� DOEDxLOHUtD�� IDFKDGDV�� FXELHUWDV��
DFDEDGRV�H�LQVWDODFLRQHV��VHJXLGD�SRU�OD�IRUPD�TXHGDU�DWUDSDGR��VHU�DSODVWDGR�
±� EDMR�� HQ� ODV� IDVHV� GH� HVWUXFWXUDV�� DOEDxLOHUtD� \� IDFKDGDV�� 6X� FODVLILFDFLyQ�
WHQLHQGR�HQ�FXHQWD�OD�IDVH�GH�REUD�\�OD�GHVYLDFLyQ�TXH�ORV�RFDVLRQy�UHJLVWUy�TXH�
HQ� OD� IDVH� GH� HVWUXFWXUDV� &DtGD� GH� XQD� SHUVRQD� �� GHVGH� XQD� DOWXUD� HV� OD�
GHVYLDFLyQ� PiV� UHSHWLGD�� DO� LJXDO� TXH� HQ� OD� IDVH� GH� DOEDxLOHUtD�� IDFKDGDV��
FXELHUWDV�� DFDEDGRV� H� LQVWDODFLRQHV�� VHJXLGD� SRU� OD� IRUPD� UHVEDOyQ�� FDtGD��
GHUUXPEDPLHQWR� GH� DJHQWH� LQIHULRU� �TXH� DUUDVWUD� D� OD� YtFWLPD��� HQ� OD� IDVH� GH�
HVWUXFWXUDV�� \� OD� GHVYLDFLyQ� TXHGDU� DWUDSDGR�� VHU� DUUDVWUDGR�� SRU� HOHPHQWR� R�
LPSXOVR�GH�pVWH�HQ�ODV�IDVHV�GH�DOEDxLOHUtD�\�GH�IDFKDGDV��'H�VX�DQiOLVLV�GH�OD�
GHVYLDFLyQ�VH�GHVSUHQGLy�TXH�OD�FDtGD�GH�XQD�SHUVRQD�GHVGH�XQD�DOWXUD�HV��FRQ�
XQ� SRUFHQWDMH� GHO� ����� OD� SUHGRPLQDQWH� HQ� ORV� DFFLGHQWHV� HVWXGLDGRV��
6HxDODQGR�TXH��HQ�OD�IDVH�GH�REUD�GH�DFDEDGRV�HVWD�GHVYLDFLyQ�HV� OD�TXH�VH�
UHODFLRQD� FRQ� XQ� PD\RU� Q~PHUR� GH� DFFLGHQWHV�� XQ� ����� SRU� HQFLPD� GHO�
SRUFHQWDMH�GH�UHODFLyQ�TXH�VH�GD�HQ�RWUDV�IDVHV�TXH�WUDGLFLRQDOPHQWH�VH�DVRFLDQ�
DO� ULHVJR� GH� FDtGD� HQ� DOWXUD� WDOHV� FRPR� OD� IDVH� GH� FXELHUWDV� FRQ� XQ� �����
HVWUXFWXUD�FRQ�XQ�����\�IDFKDGDV�FRQ�XQ������
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6DOJXHUR�&DSDUURV�HW�DO���������DQDOL]DURQ�FyPR�VH�UHDOL]DQ�ORV�LQIRUPHV�
GH�LQYHVWLJDFLyQ�GH�DFFLGHQWHV�LGHQWLILFDQGR�ODV�SULQFLSDOHV�IDOODV�\�RPLVLRQHV�HQ�
���� LQYHVWLJDFLRQHV�� UHDOL]DGDV� SRU� DVHVRUHV� WpFQLFRV� GH� VHJXULGDG� \� VDOXG�
ODERUDO��VREUH�DFFLGHQWHV�ODERUDOHV�RFXUULGRV�HQ�(VSDxD�HQWUH������\������HQ�
LQGXVWULDV�FRPR�OD�FRQVWUXFFLyQ��OD�PDQXIDFWXUD��OD�DJULFXOWXUD�\�ORV�VHUYLFLRV��/D�
SULQFLSDO�ODJXQD�LGHQWLILFDGDV�HQ�ORV�LQIRUPHV�GH�LQYHVWLJDFLyQ�GH�DFFLGHQWHV�IXH�
TXH�VROR�HO�������GH�ORV�LQIRUPHV�GH�LQYHVWLJDFLyQ�VREUH�DFFLGHQWHV�GH�WUDEDMR�
DQDOL]DGRV� KDEtDQ� VLGR� HODERUDGRV� VLJXLHQGR� ORV� FULWHULRV� GH� FDOLGDG�
UHFRPHQGDGRV�HQ�OD�OLWHUDWXUD��6XV�UHFRPHQGDFLRQHV�VREUH�OD�DSOLFDFLyQ�GH�XQD�
WpFQLFD� GH� LQYHVWLJDFLyQ� REOLJDWRULD� R� FUHDU� XQ� PRGHOR� HXURSHR� FRP~Q� SDUD�
LQIRUPDU� VREUH� ODV� LQYHVWLJDFLRQHV� GH� DFFLGHQWHV� ODERUDOHV� UHGXQGDUtDQ� HQ�
PHMRUHV�LQYHVWLJDFLRQHV�GH�DFFLGHQWHV�ODERUDOHV�\�SRU�OR�WDQWR�HQ�XQD�UHGXFFLyQ�
GH�OD�DFFLGHQWDOLGDG�\�FRQ�HOOR�XQD�PHMRUD�HQ�OD�SURGXFWLYLGDG�\�OD�FDOLGDG��

)RUWH]D�HW�DO���������H[DPLQDURQ�ODV�UHODFLRQHV�HQWUH�HO�ULHVJR�GHO�VLWLR��OD�
WDVD�GH�DFFLGHQWHV�\�HO�GHVHPSHxR�HFRQyPLFR�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ��
([DPLQDQGR�GXUDQWH���DxRV�����������������REUDV�GH�����HPSUHVDV�HVSDxRODV�
HQ�0DOORUFD�FRQVWUX\HURQ�XQ�SDQHO�GH�GDWRV�FRQ�ODV�HYDOXDFLRQHV�GH�VHJXULGDG��
HO�GHVHPSHxR�ILQDQFLHUR�\�ODV�WDVDV�GH�DFFLGHQWHV��2EWXYLHURQ�XQD�UHODFLyQ�OLQHDO�
SRVLWLYD� VLJQLILFDWLYD� HQWUH� HO� ULHVJR� GHO� VLWLR� \� OD� VLQLHVWUDOLGDG�� XQD� UHODFLyQ�
FXDGUiWLFD�VLJQLILFDWLYD��HQ�IRUPD�GH�8�LQYHUWLGD�HQWUH�OD�WDVD�GH�DFFLGHQWHV�\�HO�
GHVHPSHxR�GH� OD�HPSUHVD�HFRQyPLFD��6XV� UHVXOWDGRV�PXHVWUDQ�TXH�SDUD�XQ�
UDQJR�EDMR�GH�DFFLGHQWHV�VH�REVHUYD�TXH�OD�UHQWDELOLGDG�GH�OD�HPSUHVD�DXPHQWD�
D�PHGLGD�TXH�DXPHQWD�OD�DFFLGHQWDOLGDG��OOHJDQGR�D�XQ�SXQWR�GH�LQIOH[LyQ�D�SDUWLU�
GHO�FXDO�PiV�DFFLGHQWHV�DGLFLRQDOHV�UHGXFLUiQ�OD�UHQWDELOLGDG�GH�OD�HPSUHVD�����

%DUULXVR�HW�DO�� �������DQDOL]DURQ� OD� IRUPDFLyQ�HQ�SUHYHQFLyQ�GH� ULHVJRV�
ODERUDOHV� HQ� OD� SHTXHxD� \� PHGLDQD� HPSUHVD� �3<0(�� GHO� VHFWRU� GH� OD�
FRQVWUXFFLyQ� HVSDxRO� UHDOL]DQGR� XQ� HVWXGLR� VREUH� HO� FXPSOLPLHQWR� GH� OD�
REOLJDFLyQ�HPSUHVDULDO�GH�LQIRUPDU�\�IRUPDU�D�ORV�WUDEDMDGRUHV�HQ�SUHYHQFLyQ�GH�
ULHVJRV� ODERUDOHV�� GH� DFXHUGR� FRQ� OD� QRUPDWLYD� HVWDEOHFLGD� HQ� OD� 'LUHFWLYD�
�������&((�� \� WUDQVSXHVWD� D� OD� /H\� HVSDxROD� HQ� OD� /H\� ��������� GH� �� GH�
QRYLHPEUH��GH�SUHYHQFLyQ�GH�5LHVJRV�/DERUDOHV��(O�HVWXGLR�VH�UHDOL]y�PHGLDQWH�
HO�GLVHxR�GH�WUHV�FXHVWLRQDULRV�\�VH�RUJDQL]DURQ�GRV�JUXSRV�GH�GLVFXVLyQ�FRQ�
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IRUPDGRUHV�HQ�SUHYHQFLyQ�GH�ULHVJRV�\�UHSUHVHQWDQWHV�HPSUHVDULDOHV�GHO�VHFWRU��
6H�KDQ�FRQVXOWDGR�GH�IRUPD�FRQMXQWD�EDVHV�GH�GDWRV�GH�GLYHUVRV�RUJDQLVPRV�
SURIHVLRQDOHV�� SDUD� FRQRFHU� WDQWR� ODV� GHELOLGDGHV� FRPR� ODV� IRUWDOH]DV� GH� OD�
IRUPDFLyQ�\�ORV�VLVWHPDV�GH�IRUPDFLyQ�HQ�SUHYHQFLyQ�GH�ULHVJRV�ODERUDOHV�GH�ODV�
HPSUHVDV�GHO�VHFWRU��6H�DQDOL]DURQ�ORV�LQGLFDGRUHV�HVWUDWpJLFRV�GH�IRUPDFLyQ�HQ�
SUHYHQFLyQ�GH�ULHVJRV��FRPR�OD�FXDOLILFDFLyQ�SURIHVLRQDO�GH�ORV�IRUPDGRUHV��ODV�
PHWRGRORJtDV� IRUPDWLYDV� HPSOHDGDV� \� OD� IRUPDFLyQ� H� LQIRUPDFLyQ� TXH� HO�
WUDEDMDGRU� UHFLEH� HQ� HO� SXHVWR� GH� WUDEDMR�� 6XV� UHVXOWDGRV� PRVWUDURQ� TXH� OD�
PD\RUtD� GH� ORV� IRUPDGRUHV� D� FDUJR� GH� ORV� FXUVRV� GH� IRUPDFLyQ� QR� HUDQ�
HVSHFLDOLVWDV�HQ�FRQVWUXFFLyQ��ORV�FXUVRV�GH�IRUPDFLyQ�QR�HVWDEDQ�DGDSWDGRV�DO�
QLYHO� GH� IRUPDFLyQ� GH� ORV� WUDEDMDGRUHV� \�� OR� TXH� SDUHFH�PiV� LPSRUWDQWH�� ORV�
PDWHULDOHV�GLGiFWLFRV�QXQFD�HVWXYLHURQ�HQ�ORV�RWURV�LGLRPDV�GH�ORV�WUDEDMDGRUHV�
H[WUDQMHURV�� (Q� VXV� FRQFOXVLRQHV� GHVWDFDURQ� TXH� VRQ� QHFHVDULRV� PD\RUHV�
QLYHOHV�GH�SURIHVLRQDOL]DFLyQ�GH�WRGRV�ORV�DJHQWHV� LPSOLFDGRV�HQ�ORV�SURFHVRV�
GH�SUHYHQFLyQ�GH�ULHVJRV�\�SURFHVRV�FRQVWUXFWLYRV���

(O�,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR��,1667������D��
DGVFULWR�DO�0LQLVWHULR�GH�7UDEDMR�\�(FRQRPtD�6RFLDO�HQ�VX�DQiOLVLV�GH�PRUWDOLGDG�
SRU�DFFLGHQWH�GH�WUDEDMR�HQ�(VSDxD������±������±������PRVWUy�TXH�HO�������GH�
ORV� DFFLGHQWHV� GH� WUDEDMR� PRUWDOHV� GHO� VHFWRU� GH� OD� FRQVWUXFFLyQ� TXH� KDEtDQ�
UHOOHQDGR�OD�FDVLOOD�³7LSR�GH�REUD´�FRUUHVSRQGtDQ�D�REUDV�GH�HGLILFDFLyQ��\�HO�UHVWR�
HV� REUD� FLYLO�� (QWUH� HOORV� GHVWDFDEDQ� ORV� RFXUULGRV� HQ� OD� IDVH� GH� FXELHUWDV�
��������� HVWUXFWXUDV� \� REUDV� GH� IiEULFD� �������� H� LQVWDODFLyQ� �������� (Q� VX�
DQiOLVLV� SRU� GHVYLDFLyQ� GH� OD� WDUHD� TXH� VH� HVWDED� UHDOL]DQGR� SDUD� TXH� VH�
SURGXMHVH�HO�DFFLGHQWH�GH�WUDEDMR�PRUWDO�GHVWDFDEDQ�TXH�HO�������GH�ORV�FDVRV�
HUD�SRU�FDtGD�GHVGH�XQD�DOWXUD��FRUURERUDQGR�HO�DQiOLVLV�DQWHULRU��\D�TXH�OD�IDVH�
GH�REUD�GRQGH�PiV�DFFLGHQWHV�RFXUUHQ�HV�HQ�FXELHUWDV��

/ySH]�7RUR� HW� DO�� ������� SURSRUFLRQDURQ� XQD� GHVFULSFLyQ� ILHO� GH� ORV�
DFFLGHQWHV� ODERUDOHV� UHJLVWUDGRV� UHODFLRQDGRV� FRQ� OD� PRWRVLHUUD� HQ� OD� UHJLyQ�
DQGDOX]D� GH� (VSDxD� DQDOL]DQGR� HO� FRQMXQWR� GH� GDWRV� VREUH� DFFLGHQWHV�
QRWLILFDGRV�HQ�$QGDOXFtD�GXUDQWH�HO�SHUtRGR�GH�HQHUR�GH������D�GLFLHPEUH�GH�
����������DFFLGHQWHV��H[WUDtGRV�GH� ORV�IRUPXODULRV�RILFLDOHV�GH�QRWLILFDFLyQ�GH�
DFFLGHQWHV��'HWHUPLQDURQ�TXH�OD�YtFWLPD�OHVLRQDGD�WHQGtD�D�VHU�XQ�WUDEDMDGRU�GHO�
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VH[R�PDVFXOLQR�HQWUH����\����DxRV�GHO�VHFWRU�IRUHVWDO�R�DJUtFROD��(Q�FXDQWR�D�ODV�
FDUDFWHUtVWLFDV� GHO� DFFLGHQWH�� QRUPDOPHQWH� RFXUULy� HQ� iUHDV� IRUHVWDOHV� R�
DJUtFRODV�GXUDQWH�WDUHDV�DVRFLDGDV��FRQ�OD�SpUGLGD�GH�FRQWURO�GH� OD�PRWRVLHUUD��
SURYRFDQGR� HO� FRQWDFWR� FRQ� ODV� FXFKLOODV�� SURYRFDQGR� KHULGDV� DELHUWDV� HQ� OD�
SLHUQD��URGLOOD�R�GHGRV��&RPR�FRPSOHPHQWR�DO�DQiOLVLV�HVWDGtVWLFR�GHVFULSWLYR��VH�
UHDOL]y� XQ�DQiOLVLV� LQIHUHQFLDO� FRQ� HO� ILQ� GH�PHMRUDU� HO� FRQRFLPLHQWR� VREUH� ORV�
DFFLGHQWHV�ODERUDOHV�HVWXGLDGRV��/D�YDULDEOH�TXH�LQGLFDED�VL�HO�ULHVJR�VH�KDEtD�
HYDOXDGR� DQWHV� GHO� DFFLGHQWH� R� VL� HO� ULHVJR� TXH� GLR� OXJDU� DO� DFFLGHQWH� QR� VH�
FRQVLGHUy�HQ� OD�HYDOXDFLyQ�GHO� ULHVJR�PRVWUy�XQD�DVRFLDFLyQ�HVWDGtVWLFDPHQWH�
VLJQLILFDWLYD�FRQ� OD�DFWLYLGDG�HFRQyPLFD�GH� OD�HPSUHVD� �S� � ������\�QR�FRQ� OD�
VHYHULGDG��HO�GtD�GH�OD�VHPDQD�R�OD�GHVYLDFLyQ���

%DUULXVR�HW�DO���������HVWXGLDURQ�HO�JUDGR�GH�FXPSOLPLHQWR�GH�OD�QRUPDWLYD�
GH� SUHYHQFLyQ� GH� ULHVJRV� ODERUDOHV� HQWUH� ODV� HPSUHVDV� GHO� 6HFWRU� GH� OD�
&RQVWUXFFLyQ� HQ� (VSDxD�� OD� PD\RUtD� GH� ODV� FXDOHV� VRQ� PLFUR� \� S\PHV�� 6H�
UHFROHFWy�OD�LQIRUPDFLyQ�D�WUDYpV�GH�XQD�HQFXHVWD�DGPLQLVWUDGD�D�XQD�PXHVWUD�
DFXPXODGD� GH� ���� WUDEDMDGRUHV�� UHIHULGD� D� ORV� LQGLFDGRUHV� TXH� HVWiQ�
GLUHFWDPHQWH� UHODFLRQDGRV� FRQ� ODV�SULQFLSDOHV� FDXVDV�GH�DFFLGHQWDOLGDG�HQ� OD�
FRQVWUXFFLyQ�� /RV� UHVXOWDGRV� SXVLHURQ� GH� PDQLILHVWR� ODV� JUDYHV� GHILFLHQFLDV�
H[LVWHQWHV� HQ� HO� iPELWR� GH� ODV� DFFLRQHV� SUHYHQWLYDV� \� OD� IRUPDFLyQ� GH� ORV�
WUDEDMDGRUHV�� PRWLYDGDV� HQ� JUDQ� SDUWH� SRU� OD� JUDYH� FULVLV� GHO� 6HFWRU� GH� OD�
&RQVWUXFFLyQ� HQ� (VSDxD� LQLFLDGD� HQ� ������ FX\DV� LPSRUWDQWHV� FRQVHFXHQFLDV�
SHUGXUDQ�� UHIOHMDQGR�HOHYDGDV� WDVDV�GH�VLQLHVWUDOLGDG� ODERUDO�� /D� LQYHVWLJDFLyQ�
FRQFOX\y� FRQ� SURSXHVWDV� SDUD� VXSHUDU� HVWDV� FRQWLQJHQFLDV�� UHILULpQGRVH�
HVSHFLDOPHQWH�D�OD�QHFHVLGDG�GH�IRUWDOHFHU�OD�SURIHVLRQDOL]DFLyQ�GHQWUR�GHO�VHFWRU�
GH�OD�FRQVWUXFFLyQ��PHMRUDU�ODV�DFFLRQHV�GH�IRUPDFLyQ�HQ�PDWHULD�GH�SUHYHQFLyQ�
\�DOHQWDU�D�ODV�HPSUHVDV�D�WUDEDMDU�SRU�HO�FXPSOLPLHQWR�HILFLHQWH�GH�OD�QRUPDWLYD�
GH�VHJXULGDG��

/ySH]�$UTXLOORV�HW�DO���������GLVFXWLHURQ�ORV�UHVXOWDGRV�GH�XQ�DQiOLVLV�GH�
OD� VLQLHVWUDOLGDG� HQ� HPSUHVDV� FRQVWUXFWRUDV� GH� KRUPLJyQ� HQ� (VSDxD� \�
FRPSDUDURQ� OD� DFFLGHQWDOLGDG� GH� WUDEDMDGRUHV� FXDOLILFDGRV� \� QR� FXDOLILFDGRV�
DQDOL]DQGR� XQ� WRWDO� GH� �������� DFFLGHQWHV� RFXUULGRV� HQWUH� ����� \� ������ 6H�
DQDOL]y�HO�LPSDFWR�GH�XQD�VHULH�GH�YDULDEOHV�VREUH�OD�JUDYHGDG�GH�ORV�DFFLGHQWHV�
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GH� GLIHUHQWHV� JUXSRV� GH� WUDEDMDGRUHV� HQ� ODV� HPSUHVDV� GH� FRQVWUXFFLyQ� GH�
KRUPLJyQ�� (O� DQiOLVLV� VH� EDVy� HQ� ORV� GDWRV� DQyQLPRV� GH� �������� DFFLGHQWHV�
ODERUDOHV�HQ�ODV�HPSUHVDV�GH�FRQVWUXFFLyQ�GH�KRUPLJyQ�HVSDxRODV��QRWLILFDGRV�
VHJ~Q� HO� 3DUWH� 2ILFLDO� GH� $FFLGHQWH� GH� 7UDEDMR� GHO� 0LQLVWHULR� GH� 7UDEDMR� H�
,QPLJUDFLyQ��\�VH�XWLOL]DURQ�WDEODV�GH�FRQWLQJHQFLD�FDOFXODQGR�ORV�YDORUHV�GH�FKL�
FXDGUDGR�� 6X� HVWXGLR� FRQILUPy� TXH� ODV� YDULDEOHV� TXH� LQWHUYLHQHQ� HQ� ORV�
DFFLGHQWHV�SXHGHQ�GLIHULU�VHJ~Q�HO�QLYHO�GH�FDOLILFDFLyQ�GH�ORV�WUDEDMDGRUHV�GH�ODV�
HPSUHVDV�GH�FRQVWUXFFLyQ�GH�KRUPLJyQ��6XV�UHVXOWDGRV�PRVWUDURQ�TXH�OD�IDOWD�
GH� H[SHULHQFLD� HQ� HO� SULPHU� PHV� HV� PiV� VLJQLILFDWLYD� HQ� WUDEDMDGRUHV� QR�
FDOLILFDGRV�\�VXSHUYLVRUHV�H[SHULPHQWDGRV�\�TXH�ODV�OHVLRQHV�HQ�OD�FDEH]D�WLHQHQ�
PiV�SUREDELOLGDGHV�GH�SURYRFDU�PXHUWHV��/D�VLPLOLWXG�PiV�QRWDEOH�IXH�TXH�ORV�
DFFLGHQWHV�PRUWDOHV�KDFLD�\�GHVGH�HO�OXJDU�GH�WUDEDMR�VRQ�XQ�SUREOHPD�FRP~Q�D�
DPERV�JUXSRV�GH�WUDEDMDGRUHV��(Q�FRQVHFXHQFLD��ODV�PHGLGDV�SDUD�PHMRUDU�OD�
VDOXG�\�OD�VHJXULGDG�GHEHQ�DGDSWDUVH�D�ODV�VLPLOLWXGHV�\�GLIHUHQFLDV�HQFRQWUDGDV�
HQ�HO�HVWXGLR��

&RQFUHWDPHQWH�� UHDOL]DQGR� DQiOLVLV� GH� OD� DFFLGHQWDOLGDG� HQ� HPSUHVD�
FRQVWUXFWRUDV�HVSDxRODV�VH�HQFXHQWUDQ�DOJXQDV�SXEOLFDFLRQHV��

5LYDV�HW�DO���������PRGHODURQ�LQFLGHQWHV�\�DFFLGHQWHV�HQ�GRV�HPSUHVDV�
GHO�VHFWRU�PLQHUR�\�GH�OD�FRQVWUXFFLyQ�FRQ�HO� ILQ�GH�LGHQWLILFDU� ODV�FDXVDV�PiV�
LPSRUWDQWHV�GH�DFFLGHQWHV�\�GHVDUUROODU�PRGHORV�SUHGLFWLYRV��8WLOL]DURQ�WpFQLFDV�
GH�H[WUDFFLyQ�VREUH�GDWRV�UHFRSLODGRV�\�REWHQLGRV�HQ�HQWUHYLVWDV�UHDOL]DGDV�SRFR�
GHVSXpV�GH�TXH�RFXUULHUD�XQ�LQFLGHQWH���DFFLGHQWH��/RV�UHVXOWDGRV�VH�FRPSDUDURQ�
FRQ� ORV� GH� WpFQLFDV� HVWDGtVWLFDV� FOiVLFDV� �UHJUHVLyQ� ORJtVWLFD��� UHYHODQGR� OD�
VXSHULRULGDG�GH�ODV�UHJODV�GH�GHFLVLyQ�� ORV�iUEROHV�GH�FODVLILFDFLyQ�\� ODV�UHGHV�
ED\HVLDQDV�SDUD�SUHGHFLU�H�LGHQWLILFDU�ORV�IDFWRUHV�VXE\DFHQWHV�D�ORV�DFFLGHQWHV�
�� LQFLGHQWHV�� ,GHQWLILFDURQ� ODV� YDULDEOHV� PiV� LQPHGLDWDPHQWH� UHOHYDQWHV�
PHMRUDQGR� ODV� WDVDV� GH� p[LWR� GH� SUHGLFFLyQ� \� ODV� FDSDFLGDGHV� H[SOLFDWLYDV�� \�
SHUPLWLHQGR�H[WUDHU�FRQFOXVLRQHV�VREUH�ODV�FDXVDV�GH�DFFLGHQWHV���LQFLGHQWHV��

&DPLQR�/ySH]� HW� DO�� ������� DQDOL]DURQ� ORV� DFFLGHQWHV� LQGXVWULDOHV� TXH�
RFXUUHQ�HQ�ODV�REUDV�GH�FRQVWUXFFLyQ�\�VX�JUDYHGDG��(O�DQiOLVLV�GH�OD�LQIOXHQFLD�
GH����YDULDEOHV�FRQ�UHVSHFWR�D�OD�JUDYHGDG�\�OHWDOLGDG�GHO�DFFLGHQWH�VH�UHDOL]y�
PHGLDQWH� WDEODV� GH� FRQWLQJHQFLD� HQ� ODV� TXH� VH� KD� FDOFXODGR� HO� YDORU� GHO�
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HVWDGtVWLFR�FKL�FXDGUDGR��/RV�GDWRV�VH�REWXYLHURQ�GH�����������DFFLGHQWHV��TXH�
UHSUHVHQWDQ�HO�Q~PHUR�WRWDO�GH�DFFLGHQWHV�VXIULGRV�SRU�ORV�WUDEDMDGRUHV�GHO�VHFWRU�
GH�OD�FRQVWUXFFLyQ�HQ�(VSDxD�GXUDQWH�HO�SHUtRGR�FRPSUHQGLGR�HQWUH������\�������
/RV�GDWRV�WUDWDGRV�VRQ�SUHYLRV�D�OD�KRPRJHQL]DFLyQ�UHDOL]DGD�SRU�ODV�DXWRULGDGHV�
FRPSHWHQWHV�HQ�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR��,1667��HQ������HQ�ORV�SDUWHV�
GH�QRWLILFDFLyQ�GH�DFFLGHQWHV�ODERUDOHV�HQ�(VSDxD�VHJ~Q�OD�FRGLILFDFLyQ�GH�ODV�
HVWDGtVWLFDV� HXURSHDV� GH� DFFLGHQWHV� ODERUDOHV� �(6$:��� 6H� GHPRVWUy� TXH� OD�
HGDG��HO� WLSR�GH�FRQWUDWR��HO� WLHPSR�GHO�DFFLGHQWH��HO� WLHPSR�GH�VHUYLFLR�HQ� OD�
HPSUHVD��HO�WDPDxR�GH�OD�HPSUHVD��HO�GtD�GH�OD�VHPDQD�\�HO�UHVWR�GH�ODV�YDULDEOHV�
DQDOL]DGDV�LQIOX\HURQ�HQ�OD�JUDYHGDG�GHO�DFFLGHQWH��6XV�UHVXOWDGRV�PXHVWUDQ�TXH�
OD� IRUPDFLyQ� SUHYHQWLYD� GHEH� VHU� GLIHUHQWH� VHJ~Q� HGDGHV�� DQWLJ�HGDG� HQ� OD�
HPSUHVD��RUJDQL]DFLyQ�GHO�WUDEDMR�\�SHUPDQHQFLD�HQ�HO�GHVDUUROOR�GHO�WUDEDMR�GH�
ORV� WUDEDMDGRUHV� TXH� GHEHQ� SURSRUFLRQDUVH� GHVGH� ODV� HPSUHVDV� \� OD�
DGPLQLVWUDFLyQ�HVWUDWHJLDV� \� FDSDFLWDFLyQ� DGHFXDGDV�D� ORV� WUDEDMDGRUHV� GH� OD�
FRQVWUXFFLyQ�GHVGH�ODV�HPSUHVDV�\�OD�DGPLQLVWUDFLyQ����

/ySH]�$UTXLOORV�HW�DO���������UHDOL]DURQ�XQ�HVWXGLR�TXH�EXVFDED�REWHQHU�
XQD� QXHYD� YLVLyQ� DPSOLDGD� \� DFWXDOL]DGD� GH� ODV� SRVLEOHV� FDXVDV� GH� ORV�
DFFLGHQWHV� GH� FRQVWUXFFLyQ� HQ� (VSDxD�� FRQ� HO� ILQ� GH� LGHQWLILFDU� ODV� DFFLRQHV�
PLWLJDGRUDV� DGHFXDGDV�� $QDOL]y� WRGRV� ORV� DFFLGHQWHV� GHO� VHFWRU� GH� OD�
FRQVWUXFFLyQ�HQ�(VSDxD�HQWUH������\������HOLJLHQGR�GLH]�YDULDEOHV�\�HYDOXDQGR�
OD� LQIOXHQFLD� GH� FDGD� YDULDEOH� FRQ� UHVSHFWR� D� OD� JUDYHGDG� GHO� DFFLGHQWH�� (O�
DQiOLVLV�VH�EDVy�HQ�ORV�GDWRV�DQyQLPRV�GH�WRGRV�ORV�DFFLGHQWHV�ODERUDOHV�HQ�HO�
VHFWRU� GH� OD� FRQVWUXFFLyQ� HVSDxRO�� HQ� WRWDO� ���������� DFFLGHQWHV�� QRWLILFDGRV�
VHJ~Q� HO� 3DUWH� 2ILFLDO� GH� $FFLGHQWH� GH� 7UDEDMR� GHO� 0LQLVWHULR� GH� 7UDEDMR� H�
,QPLJUDFLyQ��\�VH�XWLOL]DURQ�WDEODV�GH�FRQWLQJHQFLD�FDOFXODQGR�ORV�YDORUHV�GH�FKL�
FXDGUDGR�� 6XV� UHVXOWDGRV� PRVWUDURQ� TXH� OD� JUDYHGDG� GH� ORV� DFFLGHQWHV� VH�
UHODFLRQy�FRQ�YDULDEOHV�FRPR�OD�HGDG��HO�FyGLJR�&1$(��&ODVLILFDFLyQ�1DFLRQDO�GH�
$FWLYLGDGHV�(FRQyPLFDV���HO�WDPDxR�GH�OD�HPSUHVD��OD�GXUDFLyQ�GHO�VHUYLFLR��HO�
OXJDU�GHO�DFFLGHQWH��HO�GtD�GH�OD�VHPDQD��ORV�GtDV�GH�DXVHQFLD��OD�GHVYLDFLyQ��OD�
OHVLyQ�\� ODV� ]RQDV�FOLPiWLFDV��6HJ~Q�VXV�FRQFOXVLRQHV��XQD�JUDQ�HPSUHVD�QR�
VLHPSUH� HV� QHFHVDULDPHQWH� PiV� VHJXUD� TXH� XQD� SHTXHxD� HPSUHVD� HQ� HO�
DVSHFWR�GH�DFFLGHQWHV�PRUWDOHV��ORV�WUDEDMDGRUHV�H[SHULPHQWDGRV�QR�WLHQHQ�ODV�
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PHMRUHV�WDVDV�GH�OHWDOLGDG�SRU�DFFLGHQWHV�\�ORV�DFFLGHQWHV�TXH�RFXUUHQ�IXHUD�GHO�
OXJDU�GH�WUDEDMR�KDELWXDO�WLHQHQ�FRQVHFXHQFLDV�PiV�JUDYHV��

�



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ���� �
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

&$3Ë78/2�����',6(f2�0(72'2/Ï*,&2�\�(7$3$6�'(�/$�
,19(67,*$&,Ï1�



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ���� �
�

�

�

�

�

�

�

�

�

� �



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ���� �
�

&$3Ë78/2� ��� ',6(f2� 0(72'2/Ï*,&2� \� (7$3$6� '(� /$�
,19(67,*$&,Ï1�
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$O�KDEODU�GH�GLVHxR�PHWRGROyJLFR�VH�UD]RQD�VREUH�HO�GLVHxR�GHO�WUDEDMR�GH�
LQYHVWLJDFLyQ�\�VH�SHUVRQLILFD�HO�SRVLFLRQDPLHQWR�GHO�LQYHVWLJDGRU�DO�DFHUFDUVH�D�
OD� UHDOLGDG� TXH� SUHWHQGH� HVWXGLDU�� (O� GLVHxR� PHWRGROyJLFR� D� HVFRJHU� YLHQH�
FRQGLFLRQDGR� SRU� XQ� FRQMXQWR� GH� IDFWRUHV� DVRFLDGRV� D� GLIHUHQWHV� iPELWRV��
FRQFHSWXDOHV�XQRV��GH�FDUiFWHU�HPStULFR�RWURV�\�VLHPSUH�WHQLHQGR�HQ�FXHQWD�ODV�
SUHJXQWDV�GH�LQYHVWLJDFLyQ��

(Q�ODV�WUHV�KLSyWHVLV�ORV�WUDEDMRV�VRQ�GH�WLSR�HV�FXDQWLWDWLYR�\�WUDQVYHUVDO�
WUDWDQGR�GH�FXDQWLILFDU�OD�IXHU]D�GH�OD�UHODFLyQ�HQWUH�YDULDEOHV��3HUR�PLHQWUDV�HQ�
ODV�KLSyWHVLV���\���VH�KDQ�DQDOL]DGR�ODV�EDVHV�GH�GDWRV�GLVSRQLEOHV��VLHQGR�SRU�
WDQWR� XQ� GLVHxR� UHWURVSHFWLYR�� SDUD� OD� KLSyWHVLV� �� VH� UHDOL]y� XQD� HQFXHVWD�
HVSHFtILFD��GLVHxDGD�SRU�ORV�LQYHVWLJDGRUHV��(Q�HVWH�FDVR�SRU�OD�QDWXUDOH]D�GH�
GLFKR�GLVHxR�IXH�QHFHVDULR�UHDOL]DU�XQ�PXHVWUHR���

(O� GLVHxR� GH� OD� LQYHVWLJDFLyQ� HV� WUDQVYHUVDO� VLQ� TXH� KD\D� H[LVWLGR�
LQWHUYHQFLyQ�GLUHFWD�GHO�LQYHVWLJDGRU���

�

� �



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ���� �
�

����/$6�(7$3$6�'(/�75$%$-2�'(�,19(67,*$&,Ï1�

6L� ELHQ� HO� SODQ� GH� LQYHVWLJDFLyQ� VH� GLVHxD� FRQ� OD� ILUPH� LQWHQFLyQ� GH�
FXPSOLUOR��HO�GHVDUUROOR�GH�ODV�GLIHUHQWHV�HWDSDV�GXUDQWH�OD�WHVLV�GRFWRUDO�VH�KD�
YLVWR� VRPHWLGD� D� PRGLILFDFLRQHV� \� DMXVWHV� TXH� KDQ� YHQLGR� PDUFDGRV� SRU� HO�
GHYHQLU�GH�OD�SURSLD�LQYHVWLJDFLyQ��FRPR�KDQ�SRGLGR�VHU�ODV�LQTXLHWXGHV�VXUJLGDV�
WUDV�FDGD�SXEOLFDFLyQ�\�HO�GLVFXUULU�GHO�FXUVR�YLWDO�GH�GRFWRUDQGR�\�GLUHFWRUHV��SRU�
HMHPSOR��OD�GHGLFDFLyQ�GHO�GRFWRUDQGR�D�WLHPSR�SDUFLDO��

6L� ELHQ� HO� REMHWLYR� GH� OD� LQYHVWLJDFLyQ�� HQXQFLDGR� HQ� HO� 3ODQ� GH�
LQYHVWLJDFLyQ�SUHVHQWDGR�DOOi�SRU�������VH�KD�PDQWHQLGR��OD�GHFLVLyQ�GH�UHDOL]DU�
XQD�WHVLV�SRU�FRPSHQGLR�GH�SXEOLFDFLRQHV�KD�LGR�PDUFDQGR�KLWRV�TXH�VH�VHSDUDQ�
GH� OD� FOiVLFD� SODQLILFDFLyQ� GH� XQD� WHVLV� WUDGLFLRQDO�� 5HVXPLGD� EUHYHPHQWH�� OD�
FURQRORJtD�GHO�GLVFXUULU�GH�OD�LQYHVWLJDFLyQ�KD�VLGR�FRPR�VLJXH��

x� /D�HWDSD�LQLFLDO�HVWXYR�FRPSXHVWD�SRU�HO�HVWXGLR�PHWRGROyJLFR�GH�
OD� LQYHVWLJDFLyQ�� OD� UHYLVLyQ� ELEOLRJUiILFD� GHO� HVWDGR� GH� OD� FXHVWLyQ�� OD�
DVLVWHQFLD�D�DFWLYLGDGHV�IRUPDWLYDV�HQ�HVWRV�iPELWRV�� OD�HODERUDFLyQ�GHO�
3ODQ�GH�LQYHVWLJDFLyQ�\�HO�SULPHU�FRQWDFWR�FRQ�OD�IXHQWH�GH�GDWRV�TXH�VHUtD�
HO� JHUPHQ�GH� OD� SULPHUD� SXEOLFDFLyQ�� (VWD� HWDSD� IXH� FRPSOHMD�� DXQTXH�
SRGUtD�UHVXPLUVH�HQ�HO�FOiVLFR��OHHU�\�DSUHQGHU��0DUFR�WHyULFR��PpWRGRV�GH�
DQiOLVLV�� UHYLVLRQHV� ELEOLRJUiILFDV�� SODQWHDPLHQWR� GH� SUREOHPDV� \� GH�
KLSyWHVLV�GH� WUDEDMR�� UHFRSLODFLyQ�\� WUDWDPLHQWR�GH�GDWRV��HWF��� FREUDURQ�
XQD�QXHYD�GLPHQVLyQ�SDUD�HO�GRFWRUDQGR��

x� /D�VHJXQGD�HWDSD�VH�GHGLFy�D�OD�HODERUDFLyQ��UHYLVLyQ�\�SXEOLFDFLyQ�
GHO�SULPHU�DUWtFXOR�\�VXSXVR�XQD�DSHUWXUD��XQ�FDPELR�GH�OXFHV��HQ�OD�KDVWD�
HQWRQFHV�WDSRQDGD�YLVLyQ�GHO�GRFWRUDQGR��6XUJtDQ�UHVSXHVWDV��SHUR�D�OD�
YH]�QXHYRV� LQWHUURJDQWHV�� OtQHDV�GH� LQYHVWLJDFLyQ��QXHYDV�SRVLELOLGDGHV�
TXH�QR�KDEtDQ�VLGR�FRQVLGHUDGDV�QL�UHPRWDPHQWH���

x� (Q� OD� WHUFHUD� HWDSD�� SUHFLVDPHQWH�� XQD� GH� ODV� LQWHUURJDQWHV�
VXUJLGDV� HQ� HO� SULPHU� DUWtFXOR� IXH� OD� LQVSLUDFLyQ� SDUD� OD� VHJXQGD�
SXEOLFDFLyQ�� 8Q� WUDEDMR� TXH� DGHPiV� QR� FRQWDED� FRQ� IXHQWHV� GH�
LQIRUPDFLyQ� \� TXH� WXYR� TXH� GRWDUVH� GH� XQD� KHUUDPLHQWD� SURSLD� SDUD�
UHFROHFWDU�LQIRUPDFLyQ�D�WUDYpV�GH�XQ�FXHVWLRQDULR�RQOLQH��(VWD�GLILFXOWDG�
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DxDGLGD� GHPRUy� VX� HODERUDFLyQ�� UHYLVLyQ� \� SXEOLFDFLyQ�� SHUR� WDPELpQ�
VXSXVR�DGTXLULU�LPSRUWDQWHV�KDELOLGDGHV�~WLOHV�HQ�LQYHVWLJDFLyQ��

x� (Q�OD�FXDUWD�HWDSD��TXH�FRLQFLGH�FRQ�OD�WHUFHUD�SXEOLFDFLyQ��YROYtD�
D�FDXFHV�SUy[LPRV�D�ORV�SODQLILFDGRV��DXQTXH�FRQ�DOJR�GH�UHWUDVR��\D�TXH�
VX� WUDWDPLHQWR� SUHYLR� \� VXV� ERUUDGRUHV� SDUFLDOHV� HVWDEDQ� HQ� PDUFKD�
FXDQGR�D~Q�HVWDED�HQ�UHYLVLyQ�OD�VHJXQGD�SXEOLFDFLyQ��/D�H[SHULHQFLD�GHO�
GRFWRUDQGR�HPSH]DED�D�SRQHUVH�HQ�MXHJR�\�OD�OOHJDGD�D�EXHQ�SXHUWR�GHO�
WHUFHU�DUWtFXOR�DEUtD�SDVR�D�OD�IDVH�ILQDO�

x� /D�IDVH�ILQDO�KD�FRQVWDGR�GH�OD�UHGDFFLyQ�GHO�GRFXPHQWR�GH�7HVLV�
'RFWRUDO�SRU�FRPSHQGLR�GH�DUWtFXORV��FRQ�VXV�ERUUDGRUHV�SDUFLDOHV�SDUD�
FXPSOLU�FRQ�WRGRV�ORV�DSDUWDGRV�LQGLFDGRV�HQ�HO�5HJODPHQWR�GH�'RFWRUDGR�
GH�OD�8QLYHUVLGDG�GH�0iODJD��VXV�UHYLVLRQHV��HO�SULPHU�ERUUDGRU�FRPSOHWR��
QXHYDV�UHYLVLRQHV��OD�LQLFLDFLyQ�GH�OD�VROLFLWXG�GH�DGPLVLyQ�D�WUiPLWH��HWF��
/D�HWDSD�ILQDO�FRQYHUJH�FRQ�HO�GHSyVLWR�GH�HVWH�GRFXPHQWR�FRPR�WHVLV�
GRFWRUDO��

(Q� UHVXPHQ�� HO� GRFWRUDQGR� KD� DGTXLULGR� ODV� KDELOLGDGHV� EiVLFDV�
QHFHVDULDV� SDUD� OD� LQYHVWLJDFLyQ�� \� HV� FDSD]� GH� GLVHxDU�� HMHFXWDU� \� SXEOLFDU�
UHVXOWDGRV�GH�LQYHVWLJDFLyQ�TXH�VRQ�FRQVLGHUDGRV�SRU�UHYLVRUHV�GH�UHYLVWDV�FRQ�
tQGLFHV�GH�FDOLGDG�FRPR�DSRUWDFLRQHV�UHOHYDQWHV�HQ�HO�iUHD�GH�FRQRFLPLHQWR�GH�
OD� 6HJXULGDG� \�6DOXG�HQ�HO� 7UDEDMR�� (V� FLHUWR� TXH� QR� WRGR�KD� VLGR� FRPR� IXH�
LQLFLDOPHQWH�SODQLILFDGR�SHUR�OD�LQYHVWLJDFLyQ�QR�GHMD�GH�VHU�XQD�H[SORUDFLyQ�FRQ�
XQ�FLHUWR�JUDGR�GH�LQFHUWLGXPEUH�VREUH�OR�TXH�VH�YD�D�GHVFXEULU�
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/D� SUHJXQWD� SODQWHDGD� HQ� OD� LQYHVWLJDFLyQ� IXH�� ¢VRQ� GLVWLQWDV� ODV�
FDUDFWHUtVWLFDV�GH�OD�DFFLGHQWDOLGDG�HQ�OD�FRQVWUXFFLyQ�VHJ~Q�OD�IDVH�GH�OD�REUD"�

3DUD�UHVSRQGHU�D�HVWD�SUHJXQWD�VH�KD�LQYHVWLJDGR�VREUH�ORV�IDFWRUHV�GH�
ULHVJR��FDXVDV�GH�DFFLGHQWDOLGDG�\�VXV�UHODFLRQHV�PiV�IUHFXHQWHV��PHFDQLVPRV�
\�SDWURQHV��HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLyQ�SDUD�GLVWLQWDV�IDVHV�GH�REUD���

/D� UHVSXHVWD�D�HVWD�SUHJXQWD�REWHQLGD�GH� OD� LQYHVWLJDFLyQ�GHVDUUROODGD�
SURSRUFLRQD� QXHYR� FRQRFLPLHQWR� D� ORV� SURIHVLRQDOHV� GH� OD� VHJXULGDG� ODERUDO��
HPHUJLHQGR� LQIRUPDFLyQ�PiV� SUHFLVD� \� XQD�PD\RU� FRPSUHQVLyQ�D� OD� KRUD� GH�
SODQLILFDU� H� LPSOHPHQWDU� PHGLGDV�� FRQFUHWiQGRVH� HQ� OD� PHMRUD� GH� ODV�
HYDOXDFLRQHV�GH�ULHVJRV�\�OD�WRPD�GH�GHFLVLRQHV�VREUH�ODV�DFFLRQHV�SUHYHQWLYDV�
SDUD� FDGD� IDVH� GH� OD� REUD� GH� FRQVWUXFFLyQ�� (VWRV� REMHWLYRV� HVWiQ� VLHQGR�
IRPHQWDGRV�SRU�HQWLGDGHV�GH�UHIHUHQFLD�QDFLRQDO�H�LQWHUQDFLRQDO�HQ�VHJXULGDG�\�
VDOXG�ODERUDO�\�VRQ�SDUWH�SULRULWDULD�GH�OD�JHVWLyQ�GH�ULHVJRV�ODERUDOHV��$JHQFLD�
(XURSHD�SDUD�OD�6HJXULGDG�\�OD�6DOXG�HQ�HO�7UDEDMR����������

(O�HQIRTXH�QRYHGRVR�GH�HVWD�WHVLV�GHQWUR�GH�ORV�HVWXGLRV�FLHQWtILFRV�VREUH�
OD�DFFLGHQWDOLGDG�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�KD�VLGR�FRQVLGHUDU�ODV�IDVHV�
GH�REUD�FRPR�XQLGDG�GH�HVWXGLR�\�DQDOL]DU�\�FRPSDUDU�ORV�IDFWRUHV�\�FDXVDV�\�
ODV�UHODFLRQHV�GH�HVWRV�DSRUWDQGR�FRQRFLPLHQWR�QXHYR�\�REMHWLYR�H[SOLFDWLYR�GH�
OD�VLQLHVWUDOLGDG�HQ�HO�iPELWR�GH�OD�REUD�GH�FRQVWUXFFLyQ���

-XQWR�FRQ�OD�KLSyWHVLV�SULQFLSDO��GHULYDGD�GH�OD�SUHJXQWD�GH�LQYHVWLJDFLyQ�
DQWHULRUPHQWH�HQXQFLDGD��\�FRQWULEX\HQGR�D�OD�FRQVHFXFLyQ�GH�VX�UHVSXHVWD��VH�
SODQWHDURQ�WUHV�KLSyWHVLV�VHFXQGDULDV�TXH�KDQ�SHUPLWLGR�GHVDUUROODU�HO�WUDEDMR�GH�
LQYHVWLJDFLyQ��/DV�KLSyWHVLV�\�REMHWLYRV�HVSHFtILFRV�VRQ�ORV�VLJXLHQWHV��

+LSyWHVLV� ��� ([LVWHQ� GLIHUHQFLDV� HQWUH� ODV� FDXVDV� GH� DFFLGHQWH� \� VXV�
UHODFLRQHV�VHJ~Q�OD�IDVH�GH�OD�REUD�GH�FRQVWUXFFLyQ��

x� 2EMHWLYR������,GHQWLILFDU� ODV�FDXVDV�GH�DFFLGHQWHV�PiV�IUHFXHQWHV�
HQ� HO� VHFWRU� GH� OD� FRQVWUXFFLyQ� \� VXV� DVRFLDFLRQHV� FRQ� OD� ILQDOLGDG� GH�



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ���� �
�

D\XGDU�D�ORV�SURIHVLRQDOHV�GH�OD�VHJXULGDG�HQ�OD�WDUHD�GH�SULRUL]DU�DFFLRQHV�
SUHYHQWLYDV�HQ�IXQFLyQ�GH�OD�HWDSD�GH�FRQVWUXFFLyQ��

+LSyWHVLV� ��� ([LVWHQ� GLIHUHQFLDV� HQ� ODV� HYDOXDFLRQHV� GHO� ULHVJR� GH�
DFFLGHQWH�GHSHQGLHQGR�GH�ORV�H[SHUWRV�HQ�VHJXULGDG�\�VDOXG�VHJ~Q�OD�IDVH�GH�OD�
REUD�GH�FRQVWUXFFLyQ���

x� 2EMHWLYR������$QDOL]DU�VL�ODV�SHUFHSFLRQHV�\�MXLFLRV�GH�ORV�H[SHUWRV�
HQ�VHJXULGDG�\�VDOXG�VREUH�ORV�ULHVJRV�HQ�ODV�REUDV�GH�FRQVWUXFFLyQ�VRQ�
LQGHSHQGLHQWHV�GHO�H[SHUWR�TXH�HYDO~D�GLFKRV�ULHVJRV���

x� 2EMHWLYR������&RQRFHU�VL�ODV�FRQGLFLRQHV�VRFLRODERUDOHV�LQIOX\HQ�HQ�
OD�SHUFHSFLyQ�\�HO�MXLFLR�GHO�ULHVJR�GH�DFFLGHQWH���

x� 2EMHWLYR������3URSRQHU�PHGLGDV�SDUD�DXPHQWDU�OD�FRKHUHQFLD�GH�ODV�
HYDOXDFLRQHV�GH�ULHVJRV��

+LSyWHVLV�����([LVWHQ�GLIHUHQFLDV�HQWUH�ORV�IDFWRUHV�GH�ULHVJR�\�ORV�SDWURQHV�
GH�RFXUUHQFLD�GH�DFFLGHQWHV�VHJ~Q�OD�IDVH�GH�OD�REUD�GH�FRQVWUXFFLyQ���

x� 2EMHWLYR� ����� ,GHQWLILFDU� IDFWRUHV� UHOHYDQWHV� \� SDWURQHV� GH�
RFXUUHQFLD�GH�DFFLGHQWHV� ODERUDOHV�HQ� OD� LQGXVWULD�GH� OD�FRQVWUXFFLyQ��\�
SRQHU�GH�PDQLILHVWR�FyPR�HVWRV�IDFWRUHV�\�SDWURQHV�DFW~DQ�HQ�FDGD�IDVH�
GH�OD�REUD�GH�FRQVWUXFFLyQ��

�
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���� $&&,'(17(6� '(� &216758&&,Ï1�� ,'(17,),&$&,Ï1� '(� /$6�
35,1&,3$/(6�$62&,$&,21(6�(175(�&$86$6��0(&$1,6026�<�(7$3$6�
'(/�352&(62�'(�&216758&&,Ï1�

(VWH�DSDUWDGR�PXHVWUD�ORV�SULQFLSDOHV�UHVXOWDGRV�FRQ�XQD�EUHYH�GLVFXVLyQ�
LQFOXLGRV�HQ�OD�SULPHUD�SXEOLFDFLyQ��

/D�SURSRUFLyQ�GH�FDXVDV�ODWHQWHV�LGHQWLILFDGDV�FRPR�FDXVD�SULQFLSDO�HQ�
ORV�LQIRUPHV�GH�LQYHVWLJDFLyQ�GH�DFFLGHQWHV�DQDOL]DGRV�HV�GHO������$QH[R�,,���
7DEOD������S��������PLHQWUDV�TXH�HQ�WRGDV� ODV�FDXVDV� OD�SURSRUFLyQ�GH�FDXVDV�
ODWHQWHV�HV�GHO������$QH[R�,,���7DEOD������S���������

(Q�ODV�FDXVDV�SULQFLSDOHV��ORV�JUXSRV�GH�FDXVDV�PiV�IUHFXHQWHV�VRQ�*����
FRQGLFLRQHV�GHO�OXJDU�GH�WUDEDMR�FRQ�XQ�����\�*����RUJDQL]DFLyQ�GHO�WUDEDMR�FRQ�
XQ������\�ORV�VXEJUXSRV�GH�FDXVDV�PiV�IUHFXHQWHV�VRQ�*�����GLVHxR�GHO�OXJDU�
GH�WUDEDMR�FRQ�XQ�����\�*�����PpWRGR�GH�WUDEDMR�FRQ�XQ�������

(Q�DFFLGHQWHV�PRUWDOHV��OD�SURSRUFLyQ�GH�FDVRV�FRQ�FDXVD�GHO�JUXSR�*����
FRQGLFLRQHV�GHO�OXJDU�GH�WUDEDMR�������\�HVSHFtILFDPHQWH�FRQ�HO�VXEJUXSR�*�����
GLVHxR� GHO� OXJDU� GH� WUDEDMR� ������ SXHGH� H[SOLFDU� XQ� WHUFLR� GH� ORV� DFFLGHQWHV�
�$QH[R�,,���7DEOD������S��������

(Q�FXDQWR�DO�SDWUyQ�GH�FDXVDOLGDG�VLPSOLILFDGR��HQ�HO�����GH�ORV�FDVRV�
KXER�DO�PHQRV�XQD�FDXVD�FODVLILFDGD�FRPR�*����RUJDQL]DFLyQ�GHO�WUDEDMR��HQ�HO�
����KXER�DO�PHQRV�XQD�FDXVD�FODVLILFDGD�FRPR�*����JHVWLyQ�GH�OD�VHJXULGDG�\�
HQ�HO�����GH�ORV�FDVRV�KXER�DO�PHQRV�XQD�FDXVD�FODVLILFDGD�FRPR�*����IDFWRU�
KXPDQR��$QH[R�,,���7DEOD������S���������

3DUD�ORV�DFFLGHQWHV�OHYHV��HO�SDWUyQ�PiV�IUHFXHQWH�LQFOX\H�FDXVDV�GH�ORV�
JUXSRV�*����RUJDQL]DFLyQ�GHO�WUDEDMR�\�*����JHVWLyQ�GH�OD�VHJXULGDG���������

(O�SDWUyQ�PiV�IUHFXHQWH�GH�DFFLGHQWHV�JUDYHV�FRQ�XQ�����\�PRUWDOHV�FRQ�
XQ� ���� LQFOX\H� VROR� ODV� FDXVDV� DFWLYDV� GH� ORV� JUXSRV� XQR� D� FLQFR�� (Q� ORV�
DFFLGHQWHV�PRUWDOHV�WDPELpQ�HV�PX\�IUHFXHQWH�HO�SDWUyQ�FRQ�FDXVDV�DFWLYDV��PiV�
*����RUJDQL]DFLyQ�GHO�WUDEDMR�\�*����JHVWLyQ�GH�OD�VHJXULGDG��������
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/D�WDEOD�GH�FRQWLQJHQFLD�HQWUH�OD�HWDSD�GH�FRQVWUXFFLyQ�FXDQGR�RFXUULHURQ�
ORV�DFFLGHQWHV�\�HO�VXEJUXSR�GH�FDXVDV�VH�DQDOL]D�HQ�OD�7DEOD������$QH[R�,,� ��
7DEOD������S��������/DV�DVRFLDFLRQHV�VLJQLILFDWLYDV��FRQ�PiV�GH�FLQFR�FDVRV��VRQ�
ODV�VLJXLHQWHV��

x� OD�HWDSD�GH�6�� ��GHPROLFLyQ�FRQ�FDXVDV� UHODFLRQDGDV�FRQ�*��� ��
JHVWLyQ�GH�VHJXULGDG���

x� OD�HWDSD�GH�6����SUHSDUDFLyQ�GH�OD�WLHUUD�FRQ�FDXVDV�UHODFLRQDGDV�
FRQ�*�����FDSDFLWDFLyQ�H�LQIRUPDFLyQ���

x� OD�HWDSD�GH�6�� ��H[FDYDFLyQ�FRQ�FDXVDV� UHODFLRQDGDV�VRQ�*��� ��
GLVHxR�GHO�OXJDU�GH�WUDEDMR���

x� OD�HWDSD�GH�6����FXELHUWDV�FRQ�FDXVDV�UHODFLRQDGDV�FRQ��

o� *�����RWURV�HTXLSRV�GH�WUDEDMR��GLVSRVLWLYRV�GH�SURWHFFLyQ���
o� *�����PDTXLQDULD��GLVHxR��LQVWDODFLyQ��PDQWHQLPLHQWR��\�
o� *�����PDO�GHVHPSHxR�HQ�DFWLYLGDGHV�GH�VHJXULGDG��

/D� WDEOD�GH�FRQWLQJHQFLD�HQWUH�HO�PHFDQLVPR�GH�DFFLGHQWH�\�HO� WLSR�GH�
FDXVD�VH�DQDOL]D�HQ�OD�7DEOD������$QH[R�,,���7DEOD������S��������VLHQGR�HVWH�HO�
UHVXOWDGR� PiV� DSUHFLDEOH� GH� HVWD� LQYHVWLJDFLyQ�� OD� LGHQWLILFDFLyQ� GH� ODV�
DVRFLDFLRQHV� PiV� LPSRUWDQWHV� HQWUH� ORV� PHFDQLVPRV� GH� DFFLGHQWHV� \� ORV�
VXEJUXSRV�GH�FDXVDV��(Q�HVWDV�DVRFLDFLRQHV��DOJXQRV�VXEJUXSRV�GH�FDXVDV�VRQ�
PiV� SUREDEOHV� HQ� HO� SDWUyQ� GH� FDXVDOLGDG� GH� FRPELQDFLRQHV� HVSHFtILFDV� GH�
GHVYLDFLyQ�\�PRGR�GH�FRQWDFWR��PHFDQLVPRV�GH�DFFLGHQWH���&RQFUHWDPHQWH��

x� ORV�UHVEDORQHV�\�FDtGDV�HVWiQ�DVRFLDGRV�D�FDXVDV�UHODFLRQDGDV�FRQ�
OD�JHVWLyQ�GH�OD�VHJXULGDG�\�ORV�GLVSRVLWLYRV�GH�SURWHFFLyQ��/RV�DFFLGHQWHV�
FRQ� URWXUD�� HVWDOOLGR�� UDMDGXUD�� UHVEDOyQ�� FDtGD� R� FRODSVR� GH� DJHQWHV�
PDWHULDOHV�HVWiQ�DVRFLDGRV�D�FDXVDV�UHODFLRQDGDV�DO�GLVHxR�GHO�OXJDU�GH�
WUDEDMR��VHOHFFLyQ�GH�HTXLSRV�\�GLVSRVLWLYRV�GH�SURWHFFLyQ��

x� ORV�DFFLGHQWHV�FRQ�VHU�JROSHDGR�SRU� FRQWDFWRV� WLHQHQ�XQD� IXHUWH�
DVRFLDFLyQ�FRQ� ODV�FDXVDV�GHO�PpWRGR�GH�WUDEDMR��FRPR�KD�GHPRVWUDGR�
XQD�LQYHVWLJDFLyQ�DQWHULRU��+LQ]H�HW�DO����������

x� ORV� FRQWDFWRV� FRQ� HOHPHQWRV� DILODGRV�� SXQWLDJXGRV�� UXJRVRV� \�
iVSHURV�DO�SHUGHU�HO�FRQWURO�HVWiQ�DVRFLDGRV�D�FDXVDV�UHODFLRQDGDV�FRQ�
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ORV� GLVSRVLWLYRV� GH� SURWHFFLyQ�� FRPR� WDPELpQ� VH� KD� LGHQWLILFDGR� HQ� HO�
VHFWRU�PDQXIDFWXUHUR��&DUULOOR�&DVWULOOR�HW�DO����������

(VWH�DQiOLVLV�VH�EDVD�HQ�OD�LGHQWLILFDFLyQ�GH�DVRFLDFLRQHV�HQWUH�HO�SDWUyQ�
GH� FDXVDV� LGHQWLILFDGDV� HQ� ODV� LQYHVWLJDFLRQHV� RILFLDOHV� GH� DFFLGHQWHV� \� HO�
HVFHQDULR� GHO� DFFLGHQWH�� FRPR� HO� PHFDQLVPR� GHO� DFFLGHQWH� R� OD� HWDSD� GH�
FRQVWUXFFLyQ�FXDQGR�RFXUUH�HO�DFFLGHQWH��3RU�VXSXHVWR��QR�VH�SXHGH�QXQFD�SDVDU�
SRU� DOWR� TXH�HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ� FDGD� REUD� HV� HQ� Vt�PLVPD� XQ�
HVFHQDULR�GHVFRQRFLGR��

(VWD� LQYHVWLJDFLyQ� SURSRUFLRQD� LQIRUPDFLyQ� ~WLO� TXH� UHODFLRQD� ODV�
SULQFLSDOHV�FLUFXQVWDQFLDV�GH�XQ�DFFLGHQWH�FRQ�ODV�FDXVDV�PiV�SUREDEOHV���

&RPR�KDQ�GHPRVWUDGR�HVWXGLRV�SUHYLRV�VREUH�HVWH�WHPD��ODV�FDXVDV�PiV�
IUHFXHQWHV� PDUFDGDV� FRPR� FDXVD� SULQFLSDO� HQ� DFFLGHQWHV� JUDYHV� \� PRUWDOHV�
HVWiQ� UHODFLRQDGDV� FRQ� ODV� FRQGLFLRQHV� ODERUDOHV�� /DV� FDXVDV� HVSHFtILFDV�
LGHQWLILFDGDV�FRPR� ODV�PiV�IUHFXHQWHV� ��FRPR�PpWRGR�GH�WUDEDMR� LQDGHFXDGR��
IDOWD� GH� FDSDFLWDFLyQ�� IDOWD� GH� VLVWHPDV� GH� SURWHFFLyQ� JHQHUDO� SDUD� SUHYHQLU�
FDtGDV� GHVGH� XQD� DOWXUD�� IDFWRUHV� LQGLYLGXDOHV� \� IDOWD� GH� XVR� GH� HTXLSRV� GH�
SURWHFFLyQ� SHUVRQDO� �� HVWiQ� DOLQHDGDV� FRQ� LQYHVWLJDFLRQHV� SUHYLDV� HQ� RWURV�
SDtVHV��$OH�HW�DO����������&KHQJ�HW�DO����������&KL�HW�DO����������&KL�HW�DO���������
�&KL�HW�DO����������,16+7���������

6L�ELHQ�KD�VLGR�SRVLEOH�LGHQWLILFDU�HO�WLSR�GH�FDXVDV�PiV�SUREDEOHV�HQ�FDGD�
HWDSD�GH�OD�FRQVWUXFFLyQ��HVWD�LGHQWLILFDFLyQ�HV�WUDQVYHUVDO�\�QR�HVWi�UHODFLRQDGD�
FRQ�ODV�FRQGLFLRQHV�HVSHFtILFDV�\�OD�JHVWLyQ�GH�VHJXULGDG���

3RU� WDQWR�� ODV� FRQFOXVLRQHV� VRQ� ~WLOHV� SDUD� TXH� ODV� SROtWLFDV� S~EOLFDV�
LGHQWLILTXHQ� ODV� FDXVDV�PiV� FRPXQHV� HQ� FDGD� HWDSD� FRQVWUXFWLYD�� \� SDUD� ODV�
HPSUHVDV� FRPR� LQIRUPDFLyQ�GH� ODV� SRVLEOHV� IDOODV� SULQFLSDOHV� HQ� VHJXULGDG�D�
YHULILFDU��

�

� �
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(VWH�DSDUWDGR�PXHVWUD�ORV�SULQFLSDOHV�UHVXOWDGRV�FRQ�XQD�EUHYH�GLVFXVLyQ�
LQFOXLGRV�HQ�OD�VHJXQGD�SXEOLFDFLyQ��

&RQ� HO� SULPHU� PpWRGR� HVWDGtVWLFR� SURSXHVWR�� DQiOLVLV� GH� YDULDQ]D�
�$129$���SDUD�SUREDU�ODV�GLIHUHQFLDV�HQ�OD�SHUFHSFLyQ�\�HO�QLYHO�GH�ULHVJR�HQWUH�
ORV�IDFWRUHV�VRFLRODERUDOHV��ORV�UHVXOWDGRV�PiV�GHVWDFDGRV�IXHURQ�OD�H[LVWHQFLD�
GH�LQIOXHQFLD�GH�OD�YDULDEOH�Q~PHUR�GH�DxRV�GHVGH�TXH�VH�REWXYR�OD�FXDOLILFDFLyQ�
FRPR�FRRUGLQDGRU�HQ�VHJXULGDG�\� VDOXG�HQ�REUDV�GH�FRQVWUXFFLyQ� WDQWR�HQ� OD�
SHUFHSFLyQ�GHO�QLYHO�GH�JUDYHGDG�GH� ODV� FRQVHFXHQFLDV�GHO�DFFLGHQWH� ��������
FRPR�HQ�HO�QLYHO�GH�ULHVJR����������7DPELpQ�TXHGR�PDQLILHVWD�OD�LQIOXHQFLD�GH�OD�
YDULDEOH�HGDG�HQ�OD�SHUFHSFLyQ�GHO�QLYHO�GH�JUDYHGDG�HQ�ODV�FRQVHFXHQFLDV�GHO�
DFFLGHQWH����������$QH[R�,,���7DEOD������S��������

$O� LQGDJDU� PHGLDQWH� HO� DQiOLVLV� PXOWLQLYHO� OD� SHUFHSFLyQ� GH� ULHVJR� GH�
DFFLGHQWH�GH� ORV�H[SHUWRV�HQ� IXQFLyQ�GH� OD�YDULDEOH�JpQHUR�� ORV� UHVXOWDGRV�QR�
LGHQWLILFDURQ� QLQJXQD� GLVFUHSDQFLD� VLJQLILFDWLYD� FRQ� QLQJXQD� GH� ODV� YDULDEOHV�
GHSHQGLHQWHV�� /RV� UHVXOWDGRV�PRVWUDURQ� TXH� PXMHUHV� \� KRPEUHV� SHUFLEHQ� OD�
SUREDELOLGDG�GH�GDxR�SDUD�ORV�SURFHVRV�GH�FRQVWUXFFLyQ�GH�PDQHUD�FDVL�LGpQWLFD�
�&RHI�� ���������S� ���������\�OD�JUDYHGDG�GH�HVH�GDxR�GH�PDQHUD�VLPLODU��&RHI��
 ��������S� ���������$QH[R�,,���7DEOD������S���������

/RV� UHVXOWDGRV� TXH�PRVWUy� OD� YDULDEOH� HGDG� Vt� WXYLHURQ� XQD� DVRFLDFLyQ�
HVWDGtVWLFDPHQWH�VLJQLILFDWLYD�WDQWR�FRQ�HO�QLYHO�GH�ULHVJR�SHUFLELGR�FRPR�HQ�VXV�
GRV� FRPSRQHQWHV�� FRQVHFXHQFLDV� \�� VREUH� WRGR�� SUREDELOLGDG�� /RV� UHVXOWDGRV�
PXHVWUDQ� TXH� ORV� H[SHUWRV� HQ� VHJXULGDG� HQ� OD� FRQVWUXFFLyQ� GH� HGDGHV�
LQWHUPHGLDV��HQWUH����\����DxRV��SHUFLEHQ�OD�SUREDELOLGDG�\� ODV�FRQVHFXHQFLDV�
GHO�GDxR�HQ�ORV�SURFHVRV�FRQVWUXFWLYRV�GH�PDQHUD�PX\�VLPLODU��(O�FDVR�GH�ORV�
H[SHUWRV� PiV� MyYHQHV� VROR� PXHVWUD� VLJQLILFDFLyQ� HQ� OD� SHUFHSFLyQ� GH� OD�
SUREDELOLGDG�GH�GDxR�HQ�ORV�SURFHVRV�FRQVWUXFWLYRV��&RHI�� ��������S� ���������
/RV�H[SHUWRV�GH�HGDGHV�PD\RUHV�\�PHQRUHV�SHUFLEHQ�ODV�FRQVHFXHQFLDV�GH�OD�
JUDYHGDG�GHO�GDxR�GH�PDQHUD�FDVL�LGpQWLFD��
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(Q� FXDQWR� D� ORV� UHVXOWDGRV� TXH� H[KLEHQ� ODV� WLWXODFLRQHV� TXH� SHUPLWHQ�
GHVHPSHxDU� OD� IXQFLyQ� GH� FRRUGLQDGRU� GH� VHJXULGDG� \� VDOXG� HQ� REUD� GH�
HGLILFDFLyQ�� �DUTXLWHFWR� R� LQJHQLHUR�� VROR� WLHQH� VLJQLILFDFLyQ� OD� YDORUDFLyQ� GHO�
LQJHQLHUR� VREUH� HO� QLYHO� GH� ULHVJRV� �&RHI��  � �������� S�  � ������� \� VREUH� OD�
SHUFHSFLyQ�GH�OD�JUDYHGDG�GH�ODV�FRQVHFXHQFLDV��&RHI�� ���������S� ���������(O�
FRQMXQWR� GH� UHVXOWDGRV� VXJLHUH� TXH� H[LVWH� XQ� DPSOLR� JUDGR� GH� FRQVHQVR��
LQGHSHQGLHQWH�GHO�WtWXOR�XQLYHUVLWDULR�GHO�H[SHUWR��VREUH�OD�SHUFHSFLyQ�GHO�ULHVJR�
GH�DFFLGHQWH���

/RV� UHVXOWDGRV� LQGLFDQ� KDOOD]JRV� LQWHUHVDQWHV� DO� H[DPLQDU� HO� WLHPSR�
WUDQVFXUULGR� GHVGH� TXH� ORV� SDUWLFLSDQWHV� HPSH]DURQ� VX� DFWLYLGDG� FRPR�
FRRUGLQDGRU�GH�VHJXULGDG�\�VDOXG�HQ�REUDV�GH�FRQVWUXFFLyQ��FX\R�UHTXLVLWR�HQ�
(VSDxD�HV�VHU�WpFQLFR�FRPSHWHQWH�SDUD�FDGD�WLSR�GH�REUD�VHJ~Q�HO�5HDO�'HFUHWR�
�����������

/RV� HQFXHVWDGRV� UHVSRQGLHURQ� HO� WLHPSR� GHVGH� TXH� REWXYLHURQ� VX�
FRQGLFLyQ�GH�WpFQLFR�FRPSHWHQWH�\��SRU�WDQWR��GHVGH�TXH�FRPHQ]DURQ�D�SRGHU�
FRRUGLQDU��(VWH�IDFWRU�SDUHFH�WHQHU�XQ�HIHFWR�FRPSOHMR�VREUH� OD�SHUFHSFLyQ�GH�
SUREDELOLGDG�\�FRQVHFXHQFLDV�GHO�ULHVJR��3RU�XQD�SDUWH��DTXHOORV�FRRUGLQDGRUHV�
FRQ�PiV�GH����DxRV�FRPR�FRRUGLQDGRU�SHUFLELHURQ�HO�PD\RU�QLYHO�GH�ULHVJR��3RU�
RWUD�SDUWH��DTXHOORV�H[SHUWRV�TXH�OOHYDQ�HQWUH����\����DxRV�FRPR�FRRUGLQDGRU��
SHUFLELHURQ� HO� QLYHO�PiV� EDMR� GH� ULHVJR� �&RHI��  � �������� S�  � �������� FRQ� XQD�
SUREDELOLGDG�GH�RFXUUHQFLD� FRPSDUDWLYDPHQWH�PX\�EDMD� �&RHI��  � �� �������S� �
�������� (O� RWUR� JUXSR�� ORV� TXH� WLHQHQ� PHQRV� GH� ��� DxRV� FRPR� FRRUGLQDGRU��
FRORFDQ� HO� YDORU� GH� VXV� SHUFHSFLRQHV� HQ� DOJ~Q� OXJDU� HQWUH� ORV� GRV� DQWHV�
PHQFLRQDGRV�� (VWH� UHVXOWDGR�PXHVWUD� TXH� HO� SHUtRGR� HQ� HO� TXH� VH� REWXYR� OD�
FDOLILFDFLyQ� ODERUDO� DIHFWD� ODV� HYDOXDFLRQHV� TXH� UHDOL]DQ� ORV� H[SHUWRV� HQ�
VHJXULGDG�\�VDOXG�RFXSDFLRQDO�HQ�ODV�REUDV��

/D� H[SHULHQFLD� HQ� OD� FRRUGLQDFLyQ� GH� VHJXULGDG� \� VDOXG� HQ� REUDV� GH�
FRQVWUXFFLyQ�PRVWUy�XQ�HIHFWR�LPSRUWDQWH�TXH�GHMD�D�ORV�SURIHVLRQDOHV�TXH�D~Q�
QR�KDQ�HMHUFLGR�HVWD�DWULEXFLyQ�HQ�DO�PHQRV����REUDV�FRQ�XQD�SHUFHSFLyQ�LQIHULRU�
HQ� OD� SUREDELOLGDG� GH� TXH� VH� VXVWDQFLH� DOJ~Q� GDxR� HQ� ODV� DFWLYLGDGHV�
FRQVWUXFWLYDV� KDELWXDOHV�� /RV� SURIHVLRQDOHV� PiV� H[SHULPHQWDGRV� PRVWUDURQ�
SHUFHSFLRQHV� VXSHULRUHV� GH� �&RHI��  � ������� S�  � ������� SDUD� ORV� TXH� KDQ�
FRRUGLQDGR�HQWUH����\����REUDV�\�GH��&RHI�� ����������S� ��������SDUD�ORV�TXH�KDQ�
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FRRUGLQDGR�PiV�GH����REUDV�GH�FRQVWUXFFLyQ��VLHQGR�HO�YDORU�UHSUHVHQWDGR�SRU�
HO� FRHILFLHQWH� OD�GLIHUHQFLD�HQWUH� ODV� YDORUDFLRQHV�\� WHQLHQGR� OD�SHUFHSFLyQ�XQ�
YDORU�Pi[LPR�GH����

/D�WDEOD������$QH[R�,,���7DEOD������S�������HQ�OD�TXH�VH�FRPSDUDQ�HO�HIHFWR�
GH� ODV� YDULDEOHV� HVWXGLDGDV� VHJ~Q� OD� IDVH� GH� OD� REUD�� PXHVWUD� VXV� YDORUHV�
VLJQLILFDWLYRV�PiV�UHOHYDQWHV�HQ�FXDQWR�D�GLVFUHSDQFLDV�HQ� OD�YDORUDFLyQ�HQWUH�
H[SHUWRV�HQ�ORV�VLJXLHQWHV�FDVRV���

x� HQ�OD�HWDSD�GH�HVWUXFWXUDV�

o� SUREDELOLGDG��&RHI�� ��������S���������HGDG��PHQRUHV�GH����
DxRV��
o� VHYHULGDG��&RHI�� ��������S���������HGDG��HQWUH����\����DxRV��
o� QLYHO�GH�ULHVJR��&RHI�� ��������S���������HGDG��HQWUH����\����
DxRV��

x� HQ�OD�HWDSD�GH�IDFKDGDV�

o� SUREDELOLGDG��&RHI�� ��������S���������HGDG��PHQRUHV�GH����
DxRV��
o� VHYHULGDG��&RHI�� ��������S���������HGDG��HQWUH����\����DxRV��
o� QLYHO�GH�ULHVJR��&RHI�� ��������S���������HGDG��HQWUH����\����
DxRV��

x� HQ�OD�HWDSD�GH�FXELHUWDV�

o� SUREDELOLGDG��&RHI�� ��������S���������HGDG��HQWUH����\����
DxRV��
o� VHYHULGDG��&RHI�� ���������S���������WLWXODFLyQ�XQLYHUVLWDULD��
LQJHQLHUR��
o� QLYHO�GH�ULHVJR��&RHI�� ��������S���������HGDG��HQWUH����\����
DxRV��

x� HQ�OD�HWDSD�GH�WDELTXHUtD��

o� SUREDELOLGDG��&RHI�� ���������S���������H[SHULHQFLD�ODERUDO��
FRRUGLQDGRU�HQ�PiV�GH����REUDV���
o� VHYHULGDG� �&RHI��  � �������� S�������� WLWXODFLyQ�XQLYHUVLWDULD��
LQJHQLHUR��
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o� QLYHO�GH�ULHVJR��&RHI�� ��������S��������HGDG��HQWUH����\����
DxRV��

x� HQ�OD�HWDSD�GH�LQVWDODFLRQHV�

o� SUREDELOLGDG��&RHI�� ��������S���������HGDG��PHQRUHV�GH����
DxRV��
o� VHYHULGDG��&RHI�� ��������S���������HGDG��HQWUH����\����DxRV��
o� QLYHO�GH�ULHVJR��&RHI�� ��������S���������HGDG��HQWUH����\����
DxRV��

x� HQ�OD�HWDSD�GH�DFDEDGRV�

o� SUREDELOLGDG��&RHI�� ��������S���������HGDG��HQWUH����\����
DxRV��
o� VHYHULGDG��&RHI�� ���������S���������WLWXODFLyQ�XQLYHUVLWDULD��
LQJHQLHUR�WpFQLFR��
o� QLYHO� GH� ULHVJR� �&RHI��  � �������� S� �� ������ WLWXODFLyQ�
XQLYHUVLWDULD��LQJHQLHUR�WpFQLFR��

(VWH�HVWXGLR�UHVXOWD�QRYHGRVR�DO�HYDOXDU�HO�HIHFWR�GH�DOJXQDV�YDULDEOHV�
VRFLRODERUDOHV� VREUH� OD� SHUFHSFLyQ� GH� ULHVJR� GH� ORV� H[SHUWRV� HQ� VHJXULGDG� \�
VDOXG�HQ�HO�WUDEDMR�GHO�VHFWRU�GH�OD�FRQVWUXFFLyQ�HQ�$QGDOXFtD��

/RV�UHVXOWDGRV�KDQ�LQGLFDGR�TXH�ODV�SULQFLSDOHV�FDXVDV�GH�YDULDELOLGDG�HQ�
ODV�HYDOXDFLRQHV�GHO�QLYHO�GH� ULHVJR�GH�DFFLGHQWH�� HVWLPDQGR� OD�JUDYHGDG�GHO�
HYHQWR� TXH� SXHGH� RFXUULU� \� VX� SUREDELOLGDG� GH� PDWHULDOL]DUVH�� HVWiQ�
VLJQLILFDWLYDPHQWH�UHODFLRQDGDV�FRQ�OD�HGDG�\�OD�H[SHULHQFLD�HQ�OD�FRRUGLQDFLyQ�
GH�VHJXULGDG�\�VDOXG�HQ�REUDV�GH�FRQVWUXFFLyQ��

/RV� UHVXOWDGRV� FRLQFLGHQ� FRQ� OD� LQYHVWLJDFLyQ� TXH� PXHVWUD� TXH� WDQWR�
KRPEUHV� FRPR�PXMHUHV� WLHQHQ� OD�PLVPD�SHUFHSFLyQ� VREUH� ODV� VLWXDFLRQHV� GH�
ULHVJR� �&RUGHOOLHUL� HW� DO��� ������� /D� HGDG� WDPELpQ� KD� VLGR� DVRFLDGD�
IUHFXHQWHPHQWH� HQ� ODV� LQYHVWLJDFLRQHV� FRQ� OD� SHUFHSFLyQ� GHO� ULHVJR�� DXQTXH�
VREUH�HVWH�IDFWRU��OD�UHYLVLyQ�GH�OD�OLWHUDWXUD�QR�SURSRUFLRQD�XQD�WHQGHQFLD�FODUD��
/RV�UHVXOWDGRV�GHO�HVWXGLR�VRQ�FRQVLVWHQWHV�FRQ�OR�TXH�YDULRV�DXWRUHV�KDQ�GLFKR�
VREUH�OD�UHODFLyQ�HQWUH�OD�HGDG�GHO�VXMHWR�\�OD�HYDOXDFLyQ�GH�ULHVJRV�HQ�OD�LQGXVWULD�
GH�OD�FRQVWUXFFLyQ��3HWUDNLV��������6LX�HW�DO���������6WRLONRYVND�HW�DO����������
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2EWHQHU� UHVXOWDGRV�SUHFLVRV��HQ� SDUWLFXODU�� VREUH�HO�HIHFWR� TXH� WLHQH�HO�
JUDGR�GH�LQJHQLHUR�HQ�OD�SHUFHSFLyQ�GH�ODV�FRQVHFXHQFLDV�GH�XQD�DFWLYLGDG�HQ�
ODV�REUDV�HV�PX\�GLItFLO�GH�FRQVHJXLU��(VWR�UHTXHULUtD�XQ�DQiOLVLV�SURIXQGR�GH�ORV�
FRQWHQLGRV� GH� ORV� SODQHV� GH� HVWXGLRV� XQLYHUVLWDULRV�� SHUR� HVWH� HVWXGLR� KD�
PRVWUDGR� DOJXQD� SHTXHxD� GLYHUJHQFLD� HQ� OD� IRUPDFLyQ� XQLYHUVLWDULD� GH� XQ�
LQJHQLHUR�TXH�QR�KD�VLGR�FRUUHJLGD�SRU�OD�SRVWHULRU�IRUPDFLyQ�HQ�SUHYHQFLyQ�GH�
ULHVJRV�ODERUDOHV�HQ�ODV�REUDV�GH�FRQVWUXFFLyQ�SDUD�DGTXLULU�OD�HVSHFLDOL]DFLyQ�\�
FRPSHWHQFLD�FRPR�FRRUGLQDGRU�GH�VHJXULGDG�\�VDOXG��

(O� WLHPSR� WUDQVFXUULGR� GHVGH� TXH� ORV� SDUWLFLSDQWHV� REWXYLHURQ� OD�
FDOLILFDFLyQ� ODERUDO� FRPR� FRRUGLQDGRU� GH� VHJXULGDG� \� VDOXG� HQ� ODV� REUDV� GH�
FRQVWUXFFLyQ�HV�XQD�YDULDEOH�TXH�UHSUHVHQWD�HO�DYDQFH�GH�ORV�FLFORV�HFRQyPLFRV�
\�OD�HYROXFLyQ�GH�OD�WpFQLFD��/RV�UHVXOWDGRV�REVHUYDGRV�VXJLHUHQ�TXH�ORV�FDPELRV�
GHELGRV�D� ODV� LQQRYDFLRQHV�QRUPDWLYDV��QXHYDV� OH\HV�\� UHTXLVLWRV�D� FXPSOLU� \�
QXHYDV� WpFQLFDV� \� SURFHGLPLHQWRV� D� LPSOHPHQWDU�� EXVFDQGR� DGDSWDUVH� D� ORV�
ULHVJRV� HPHUJHQWHV�� ORV� FDPELRV� WHFQROyJLFRV� \� XQD� DOWD� \� SHUVLVWHQWH�
DFFLGHQWDOLGDG�ODERUDO��SURGXFHQ�XQ�HIHFWR�HVSDUFLGR�SRU�HO�WLHPSR��$EGXOODK�\�
:HUQ��������'XODLPL�\�&KLQ���������

(O�HIHFWR�GH�OD�H[SHULHQFLD�ODERUDO�YDULDEOH�HV�XQR�GH�ORV�PiV�HVWXGLDGRV�
HQ� OD� SHUFHSFLyQ� GHO� ULHVJR�� /D� SHUFHSFLyQ� GHO� ULHVJR� VH� PRGLILFD� FRQ� OD�
H[SHULHQFLD�\�QR�VH�PDQWLHQH�LQDOWHUDGD�FRQ�HO�WLHPSR��7LHUQH\��������0RKDPHG�
HW�DO���������6WDUUHQ�HW�DO����������(VWH�HVWXGLR�PRVWUy�XQD�GLIHUHQFLD�VLJQLILFDWLYD�
HQ�HO�HIHFWR�GH�DxRV�GH�H[SHULHQFLD�HQ�H[SHUWRV�HQ�VHJXULGDG�\�VDOXG�ODERUDO�HQ�
FRQVWUXFFLyQ�\�FRQ�XQD�UHODFLyQ�SRVLWLYD��3DUHFH�TXH�HO�DXPHQWR�HQ�OD�SUiFWLFD�
UHDO�GH�OD�HYDOXDFLyQ�GH�ULHVJRV�HQ�ODV�REUDV�GH�FRQVWUXFFLyQ�HV�VLJQLILFDWLYR��

/DV� LQFHUWLGXPEUHV� SUHVHQWHV� HQ� ODV� REUDV� GH� FRQVWUXFFLyQ� VXHOHQ�
DJUDYDUVH� HQ� ODV� IDVHV� LQLFLDOHV�� D� OR� TXH� VH� VXPD� TXH� FDGD� SUR\HFWR� GH�
FRQVWUXFFLyQ�HV�~QLFR�\�FDGD�REUD�XQD�³IiEULFD´��2,7���������$XQTXH�VH�KD\DQ�
SODQLILFDGR�PXFKRV�DVSHFWRV��XELFDFLRQHV��DFFHVRV��DOPDFHQDPLHQWR��RUGHQ�\�
VHFXHQFLD�GH�WDUHDV��HWF����OD�IDVH�LQLFLDO�\�ODV�SULPHUDV�DFWLYLGDGHV�GHO�WUDEDMR�HQ�
HO� OXJDU� GH� FRQVWUXFFLyQ� WLHQHQ� PD\RUHV� GHVHTXLOLEULRV� \� FDPELRV� HQ� OD�
SODQLILFDFLyQ� �*DQJROHOOV�HW�DO����������(Q�HVWH�HVWXGLR� ODV� WUHV�SULPHUDV� IDVHV�
LQYHVWLJDGDV��(VWUXFWXUD�±�)DFKDGDV���&XELHUWDV��FRQFHQWUDQ�OD�PD\RUtD�GH�ORV�
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UHVXOWDGRV� VLJQLILFDWLYRV� \� ODV� PD\RUHV� GLVFUHSDQFLDV� HQWUH� ORV� H[SHUWRV� HQ�
VHJXULGDG�HQ�OD�FRQVWUXFFLyQ�� �
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(VWH�DSDUWDGR�PXHVWUD�ORV�SULQFLSDOHV�UHVXOWDGRV�FRQ�XQD�EUHYH�GLVFXVLyQ�
LQFOXLGRV�HQ�OD�WHUFHUD�SXEOLFDFLyQ��

/D�LQYHVWLJDFLyQ�VH�FHQWUD�HQ�OD�LGHQWLILFDFLyQ�GH�UHJODV�GH�DVRFLDFLyQ�HQ�
ODV�GLIHUHQWHV�IDVHV�FRQVWUXFWLYDV��

$�SULPHUD�YLVWD��HO�FRPSRUWDPLHQWR�GH�ODV�UHJODV�SDUHFH�HQ�JHQHUDO�VLPLODU�
HQ�WRGDV�ODV�IDVHV��/D�PD\RUtD�GH�ODV�UHJODV�SUHVHQWDQ�XQD�FRQILDQ]D�HQWUH�HO�
����\�HO������DXQTXH�DOJXQDV�UHJODV�ORJUDQ�XQ�UHVXOWDGR�VXSHULRU�DO������/D�
PHGLGD�GH�VRSRUWH�HV�VLPLODU�HQ�ODV�FXDWUR�IDVHV�\�ORV�YDORUHV�VRQ�ORV�KDELWXDOHV�
SDUD�HVWH�WLSR�GH�SUREOHPDV�FRQ�PXFKDV�YDULDEOHV��$VLPLVPR��HO�YDORU�GH�VRSRUWH�
HV�UHJXODU�\��HQ�HVWH�FDVR��ORV�YDORUHV�REWHQLGRV�VRQ�LQIHULRUHV�DO�������

(Q� DUDV� GH� OD� VLPSOLFLGDG� \� SUHYLR� DO� DQiOLVLV�� SDUD� REWHQHU� UHJODV� GH�
DVRFLDFLyQ�PiV� VLJQLILFDWLYDV�� VH� GHWHUPLQy� HO� SUHGRPLQLR� GH� OD� FDWHJRUtD� GH�
YDULDEOHV� HQ� ODV� UHJODV� GH� DVRFLDFLyQ� \� VH� HQFRQWUy� TXH� OD� RFXUUHQFLD� GH� OD�
YDULDEOH� ³RXWVRXUFLQJ´� \� ³WHQHU� ORV� ULHVJRV� HYDOXDGRV´� IXHURQ� ORV� SULQFLSDOHV�
FRQWULEX\HQWHV��FRPR�VH�SXHGH�REVHUYDU�HQ�OD�7DEOD������$QH[R�,,���7DEOD������S��
������GRQGH�OD�FRPSDUDFLyQ�GH�HVWRV�UHVXOWDGRV�SRU�IDVHV�HV�PiV�LQWXLWLYD��

/RV�DQWHFHGHQWHV�UHSUHVHQWDQ�ORV�YDORUHV�GH�ODV�YDULDEOHV�TXH�FRQ�PD\RU�
IUHFXHQFLD� FRQWULEX\HQ� D� OD� VXVWDQFLDFLyQ� GHO� DFFLGHQWH� GH� WUDEDMR� HQ� ODV�
DVRFLDFLRQHV� HQFRQWUDGDV�� 6H� UHVXPHQ� HQ� HO� ODGR� L]TXLHUGR� GH� OD� 7DEOD� ����
�$QH[R�,,���7DEOD������S��������/DV�UHJODV�GH�DVRFLDFLyQ�REWHQLGDV�PXHVWUDQ�FLQFR�
FRQVHFXHQWHV� TXH� HVWiQ� LQYROXFUDGRV� HQ� DFFLGHQWHV� HQ� WRGDV� ODV� IDVHV� GHO�
WUDEDMR��(VWRV�VRQ��

x� $FWLYLGDG�ItVLFD��3$����PRYLPLHQWR�

x� 'HVYLDFLyQ� �'����PRYLPLHQWR� GHO� FXHUSR�EDMR� R� FRQ�HVWUpV� ItVLFR�
�JHQHUDOPHQWH�FRQGXFH�D�XQD�OHVLyQ�LQWHUQD��

x� &RQWDFWR��)&����,PSDFWR�KRUL]RQWDO�R�YHUWLFDO�FRQ�R�FRQWUD�XQ�REMHWR�
HVWDFLRQDULR��OD�YtFWLPD�HVWi�HQ�PRYLPLHQWR��

x� &RQWDFWR��)&����*ROSH�GH�REMHWR�HQ�PRYLPLHQWR��FROLVLyQ�FRQ�
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x� &RQWDFWR��)&����VREUHHVIXHU]R�ItVLFR�R�HVWUpV�PHQWDO�

6H�SXHGH�REVHUYDU�TXH�HVWRV�FLQFR�FRQVHFXHQWHV�VH�DJUXSDQ�HQ�WUHV��OD�
DFWLYLGDG�ItVLFD�TXH�UHDOL]D�OD�YtFWLPD�HQ�HO�PRPHQWR�GHO�DFFLGHQWH��GHVFULWD�FRPR�
HQ� PRYLPLHQWR��� HO� HYHQWR� DQRUPDO� TXH� RULJLQD� HO� DFFLGHQWH� �GHVFULWR� FRPR�
PRYLPLHQWR�GHO�FXHUSR�FRPR�FRQVHFXHQFLD�R�FRQ�HVIXHU]R�ItVLFR���\�OD�IRUPD�HQ�
TXH�OD�YtFWLPD�KD�VLGR�OHVLRQDGD��TXH�LQYROXFUD�WUHV�SRVLELOLGDGHV��JROSH�FRQWUD�
XQ� REMHWR� HVWDFLRQDULR�� WUDEDMDGRU� HQ�PRYLPLHQWR�� FROLVLyQ� R� JROSH� FRQWUD� XQ�
REMHWR�HQ�PRYLPLHQWR��\�VREUHHVIXHU]R��WUDXPD�PHQWDO��UDGLDFLyQ��UXLGR��HWF��

&RPR�VH�SXHGH�DSUHFLDU�HQ�OD�7DEOD������$QH[R�,,���7DEOD������S��������HO�
DWULEXWR�TXH�WLHQH�PD\RU�IUHFXHQFLD��FRQVLGHUDQGR�WRGDV�ODV�IDVHV�DJUXSDGDV�HV�
³RXWVRXUFLQJ´��HV�GHFLU�� OD�HPSUHVD�GHO�WUDEDMDGRU� OHVLRQDGR�TXH�UHDOL]D�WDUHDV�
SRU�FXHQWD�GH�RWUD�HPSUHVD��(VWD�FRQGLFLyQ�DSDUHFH����GH�ODV����YHFHV�SRVLEOHV��
(O�DWULEXWR�FRQ�HO�VLJXLHQWH�Q~PHUR�PiV�DOWR�GH�RFXUUHQFLDV�����GH�����HV��5����
HV� GHFLU�� ³WHQHU� ORV� ULHVJRV� HYDOXDGRV´�� $� FRQWLQXDFLyQ�� VH� HQFXHQWUDQ� ORV�
VLJXLHQWHV�DWULEXWRV�FX\R�QLYHO�GH�UHOHYDQFLD�VH�GHEH�D�VX�DSDULFLyQ�HQ�ODV�UHJODV�
GH�DVRFLDFLyQ��HV�XQ� WUDEDMR� UHJXODU� �7UDEDMR�+DELWXDO���QR�KD\�HYDOXDFLyQ�GH�
ULHVJRV� �(YDOXDFLyQ� GH� 5LHVJRV��� HO� WDPDxR� GH� OD� HPSUHVD� HV� GH� �� D� ��
WUDEDMDGRUHV� �HTXLYDOHQWHV� D� HPSOHDGRV� D� WLHPSR� FRPSOHWR�� �WDPDxR� GH� OD�
HPSUHVD��\� ORV� WUDEDMDGRUHV� WLHQHQ�HQWUH����\����DxRV��HGDG���(O� UHVWR�GH� ORV�
DWULEXWRV�QR�DSDUHFHQ�HQ�PiV�GHO�����GH�ORV�FDVRV�SRVLEOHV��HV�GHFLU��DSDUHFHQ�
PHQRV�GH����YHFHV�GH�ODV����HQFRQWUDGDV��

6H�KDQ�H[WUDtGR�UHJODV�VLJQLILFDWLYDV�HQ�IXQFLyQ�GH�VXV�YDORUHV�GH�VRSRUWH�
�VXSHULRU�DO�������FRQILDQ]D� �VXSHULRU�DO������\�HOHYDFLyQ� �VXSHULRU�D�����/RV�
UHVXOWDGRV�GH�FDGD�XQD�GH�ODV�IDVHV�GH�WUDEDMR�VH�SUHVHQWDQ�D�FRQWLQXDFLyQ��

(Q�OD�IDVH�GH�FLPHQWDFLyQ�\�HVWUXFWXUD��FRUUHVSRQGLHQWH�FRQ�ORV�LQLFLRV�GH�
OD�REUD��H[LVWHQ�GRV�DWULEXWRV�TXH�IRUPDQ�SDUWH�GH�SUiFWLFDPHQWH�WRGDV�ODV�UHJODV�
GH�DVRFLDFLyQ�FRQVLGHUDGDV�HQ�HO�HVWXGLR��$QH[R�,,���7DEOD������S��������

x� HO�KHFKR�DQRUPDO�TXH�RULJLQD�HO�DFFLGHQWH��GHVYLDFLyQ���'����TXH�HV�
XQ�PRYLPLHQWR�GHO�FXHUSR�FRPR�FRQVHFXHQFLD�GH�R�FRQ�HVIXHU]R�ItVLFR��\��

x� OD�IRUPD�HQ�TXH�OD�YtFWLPD�KD�VLGR�OHVLRQDGD��IRUPD�GH�FRQWDFWR� ��
)&����TXH�HV�XQ�VREUHHVIXHU]R��WUDXPD�PHQWDO��UDGLDFLyQ��UXLGR��HWF���
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&DEH�GHVWDFDU�TXH�H[LVWHQ�DQWHFHGHQWHV�TXH�VROR�VRQ�UHOHYDQWHV�HQ�HVWD�
IDVH�GH�OD�REUD��(V�HO�FDVR�GH�6��\�6���TXH�PXHVWUDQ�OD�LQIOXHQFLD�GHO�Q~PHUR�GH�
WUDEDMDGRUHV� TXH� UHDOL]DQ� WUDEDMRV� HQ� OD� REUD� HQ� HVD� HWDSD� �GH� ���� D� ����
HPSOHDGRV� \� PiV� GH� ���� HPSOHDGRV� HTXLYDOHQWHV� D� WLHPSR� FRPSOHWR��
UHVSHFWLYDPHQWH���6H�KDQ�HQFRQWUDGR�QXHYH� UHJODV�VLJQLILFDWLYDV�TXH�VXSHUDQ�
ORV�PtQLPRV�HVWDEOHFLGRV�SDUD�PHGLGDV�GH�VRSRUWH��FRQILDQ]D�\�HOHYDFLyQ��$QH[R�
,,���7DEOD������S��������$SDUHFH�XQ�DQWHFHGHQWH�UHODFLRQDGR�FRQ�OD�RFXSDFLyQ�GH�
ORV� WUDEDMDGRUHV�� �2���� WUDEDMDGRUHV� HQ� KRUPLJyQ� DUPDGR�� HQIRVFDGRUHV��
IHUUDOOLVWDV� \� DVLPLODGRV��(O� SDWUyQ� FRQ�PiV�DWULEXWRV� LQGLFD� TXH�HV�QHFHVDULR�
DWHQGHU� D� OD� SUHYHQFLyQ� GH� DFFLGHQWHV� SRU� VREUHHVIXHU]R� HQ� WUDEDMDGRUHV�
VXEFRQWUDWDGRV� TXH� UHDOLFHQ� PRYLPLHQWRV� FRUSRUDOHV� TXH� UHTXLHUDQ� HVIXHU]R�
ItVLFR�� TXH� HVWpQ� UHDOL]DQGR� VX� WUDEDMR� KDELWXDO�� DXQ� WHQLHQGR� HYDOXDFLyQ� GH�
ULHVJRV�HQ�OD�IDVH�GH�FLPHQWDFLyQ�\�HVWUXFWXUD��

/D�IDVH�GH�WDELTXHUtD�H�LQVWDODFLRQHV�HV�KDELWXDOPHQWH�OD�PiV�GXUDGHUD�
HQ� XQD� REUD� GH� HGLILFDFLyQ�� 6H� SXHGH� REVHUYDU� TXH�� DO� LJXDO� TXH� HQ� OD� IDVH�
DQWHULRU�� ORV� FRQVHFXHQWHV� '�� \� )&�� HVWiQ� YLQFXODGRV� D� OD� PD\RUtD� GH� ORV�
DQWHFHGHQWHV�TXH�DSDUHFHQ�HQ�ODV�UHJODV�REWHQLGDV��$QH[R�,,���7DEOD������S��������
(QWUH�ORV�DQWHFHGHQWHV�SUHGRPLQDQWHV�HQ�ODV�UHJODV��KD\�GRV�TXH�DSDUHFHQ�FRQ�
PD\RU�IUHFXHQFLD�HQ�HVWD�IDVH��

x� DXVHQFLD�GH�HYDOXDFLyQ�GH�ULHVJRV��5���\�

x� HO�Q~PHUR�GH� WUDEDMDGRUHV�R�XQ� WDPDxR�GH�HPSUHVD�HQWUH���\���
HPSOHDGRV�D�WLHPSR�FRPSOHWR���

6H� KDQ� KDOODGR� GRFH� UHJODV� VLJQLILFDWLYDV� TXH� VXSHUDQ� ORV� PtQLPRV�
HVWDEOHFLGRV�SDUD�PHGLGDV�GH�VRSRUWH��FRQILDQ]D�\�HOHYDFLyQ��$QH[R�,,���7DEOD�
�����S��������6X�~QLFR�FRQVHFXHQWH�HV�)&���(Q�FXDQWR�D�ORV�DQWHFHGHQWHV��HQ�ODV�
GRFH�UHJODV�DSDUHFH�XQD�GHVYLDFLyQ�UHVSHFWR�D�XQ�PRYLPLHQWR�GHO�FXHUSR�FRPR�
FRQVHFXHQFLD� R� FRQ� HO� HVIXHU]R� ItVLFR� �'���� VHJXLGR� HQ� IUHFXHQFLD� SRU� HO�
WUDEDMDGRU� UHDOL]DED� VX� WUDEDMR� KDELWXDO� �+���� $SDUHFH� XQ� DQWHFHGHQWH�
UHODFLRQDGR�FRQ�OD�RFXSDFLyQ�GH�ORV�WUDEDMDGRUHV��TXH�LQGLFD�TXH�ORV�DOEDxLOHV�
�2���IRUPDQ�SDUWH�GH�ORV�SDWURQHV�DFFLGHQWDOHV�FRQVROLGDGRV�PLHQWUDV�TXH�ORV�
LQVWDODGRUHV�QR��/D�H[LVWHQFLD�GH�HYDOXDFLyQ�GH�ULHVJRV��5���\�³RXWVRXUFLQJ´��26��
VRQ�ORV�RWURV�DWULEXWRV�TXH�DSDUHFHQ�HQ�ODV�UHJODV�GH�HVWD�IDVH���
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(Q�OD�IDVH�GH�ILQDOL]DFLyQ�SDUWLFLSDQ�SULQFLSDOPHQWH�ORV�RILFLRV�GH�SLQWRUHV��
FDUSLQWHURV��HVFD\ROLVWDV�\�VRODGRUHV��1XHYDPHQWH��ORV�FRQVHFXHQWHV�'��\�)&��
VH�YHQ�DIHFWDGRV�SRU�HO�PD\RU�Q~PHUR�GH�DQWHFHGHQWHV��$QH[R�,,���7DEOD������S��
������+D\�DOJXQRV�DQWHFHGHQWHV�TXH�VRQ�UHOHYDQWHV�VROR�HQ�HVWD�IDVH��

x� FRQGXFLU�R�HVWDU�D�ERUGR�GH�XQ�PHGLR�GH� WUDQVSRUWH�R�HTXLSR�GH�
FDUJD��3$����5HOHYDQWH�WDPELpQ�HQ�HO�WUDQVFXUVR�FRPSOHWH�GH�OD�REUD���

x� HGDG�GHO�WUDEDMDGRU�HQWUH����\����DxRV��$�����

x� DQWLJ�HGDG�HQ�HO�WUDEDMR�HQ�HO�PRPHQWR�GHO�DFFLGHQWH��HQWUH���\����
DxRV��/6����

6H� KDQ� REWHQLGR� GRFH� UHJODV� VLJQLILFDWLYDV� TXH� VXSHUDQ� ORV� PtQLPRV�
HVWDEOHFLGRV�SDUD�PHGLGDV�GH�VRSRUWH��FRQILDQ]D�\�HOHYDFLyQ��$QH[R�,,���7DEOD�
�����S��������-XQWR�DO�\D�PHQFLRQDGR�FRQVHFXHQWH�)&��DSDUHFH�HO�)&��R�JROSH�
FRQWUD�XQ�REMHWR�LQPyYLO�SRU�SDUWH�GH�XQ�WUDEDMDGRU�HQ�PRYLPLHQWR��(Q�UHODFLyQ�
FRQ�ORV�DQWHFHGHQWHV��OD�GHVYLDFLyQ��'����OD�H[LVWHQFLD�GH�HYDOXDFLyQ�GH�ULHVJRV�
�5����HO�WUDEDMDGRU�UHDOL]DED�VX�WUDEDMR�KDELWXDO��+���\�³RXWVRXUFLQJ´��26��VRQ�ORV�
RWURV�DWULEXWRV�TXH�DSDUHFHQ�HQ�ODV�UHJODV�GH�HVWD�IDVH��6LQ�HPEDUJR��HQ�OD�UHJOD�
GH� DVRFLDFLyQ� TXH� WLHQH� FRPR� FRQVHFXHQFLD� )&��� HO� HYHQWR� DQRUPDO� TXH�
RFDVLRQD�HO�DFFLGHQWH�R�GHVYLDFLyQ�HV�'���HV�GHFLU��XQD�FDtGD�R�XQ�UHVEDOyQ�R�
WURSLH]R�FRQ�XQD�FDtGD��$SDUHFH�XQ�DQWHFHGHQWH�UHODFLRQDGR�FRQ�OD�RFXSDFLyQ�
GH� ORV� WUDEDMDGRUHV�HQ� ORV�SDWURQHV�GH�HVWD�IDVH��2�����RWURV� WUDEDMDGRUHV�GH�
DFDEDGR�HQ�OD�FRQVWUXFFLyQ��

(Q� XQ� ~OWLPR� DSDUWDGR� VH� KDQ� DJUXSDGR� WRGRV� ORV� SURIHVLRQDOHV� TXH�
UHDOL]DQ� VXV� WDUHDV� GXUDQWH� WRGDV� ODV� IDVHV� GH� OD� REUD� GH� FRQVWUXFFLyQ�
�HQFDUJDGRV�\�SHRQHV�R�WUDEDMDGRUHV�QR�HVSHFLDOL]DGRV���/RV�FRQVHFXHQWHV�'��
\� )&�� VRQ� ORV� TXH� VH� YHQ� DIHFWDGRV� SRU� XQ�PD\RU� Q~PHUR� GH� DQWHFHGHQWHV�
�$QH[R�,,���7DEOD������S��������+D\�DOJXQRV�DQWHFHGHQWHV�TXH�VRQ�UHOHYDQWHV�HQ�
HO�WUDQVFXUVR�FRPSOHWR�GH�OD�REUD��

x� FRQGXFLU�R�HVWDU�D�ERUGR�GH�XQ�PHGLR�GH� WUDQVSRUWH�R�HTXLSR�GH�
FDUJD��3$����(Q�ODV�IDVHV�VROR�HV�UHOHYDQWH�HQ�OD�GH�ILQDOL]DFLyQ��

x� HGDG�GHO�WUDEDMDGRU�HQWUH����\����DxRV��$�����

6H� KDQ� REWHQLGR� TXLQFH� UHJODV� VLJQLILFDWLYDV� TXH� VXSHUDQ� ORV�PtQLPRV�
HVWDEOHFLGRV�SDUD�PHGLGDV�GH�VRSRUWH��FRQILDQ]D�\�HOHYDFLyQ��$QH[R�,,���7DEOD�
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�����S��������(O�~QLFR�FRQVHFXHQWH�HV�)&���(Q�ORV�DQWHFHGHQWHV��'��DSDUHFH�HQ�
WRGDV�ODV�UHJODV��(O�UHVWR�GH�ORV�DQWHFHGHQWHV�UHOHYDQWHV��H[LVWH�YDORUDFLyQ�GH�
ULHVJRV��VXEFRQWUDWDFLyQ��REUD�KDELWXDO��REUHUR�GH�OD�FRQVWUXFFLyQ��DSDUHFHQ�HQ�
RFKR�GH�ODV�TXLQFH�QRUPDV��YDULDQGR�GHVGH�ODV�IRUPDGDV�SRU�GRV�DWULEXWRV�KDVWD�
XQD� IRUPDGD�SRU� FLQFR��(O� YDORU�GH� OD� YDULDEOH�RFXSDFLyQ�TXH�DSDUHFH�HQ� ODV�
UHJODV�GH�DVRFLDFLyQ�VLJQLILFDWLYD�HV�2����SHyQ�R�WUDEDMDGRU�QR�HVSHFLDOL]DGR���

'H�DFXHUGR�FRQ�HO�REMHWLYR�JHQHUDO�GH�HVWH�WUDEDMR��KD\�TXH�GHVWDFDU�OD�
UHOHYDQFLD�GH�GLYHUVRV�IDFWRUHV�HQ�OD�VXVWDQFLDFLyQ�GH�DFFLGHQWHV�HQ�OD�LQGXVWULD�
GH�OD�FRQVWUXFFLyQ��VLHQGR�HO�IDFWRU�GH�VXEFRQWUDWDFLyQ�HO�TXH�PXHVWUD�HQ�HVWH�
HVWXGLR�PD\RU� QLYHO� GH� LPSRUWDQFLD��(Q� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� H[LVWH�
HYLGHQFLD�GH�TXH�OD�LQWHQVLILFDFLyQ�GH�OD�VXEFRQWUDWDFLyQ�KD�FRQWULEXLGR�HQ�SDUWH�
DO� SUREOHPD� GH� OD� VHJXULGDG� HQ� OD� FRQVWUXFFLyQ� �'HEUDK� \� 2IRUL�� ������� /D�
VXEFRQWUDWDFLyQ�WDPELpQ�KD�UHYHODGR�XQ�DXPHQWR�HQ�OD�GLILFXOWDG�GH�OD�JHVWLyQ�
GHO�VLWLR�SRU�SDUWH�GHO�FRQWUDWLVWD�SULQFLSDO�\��SRU�OR�WDQWR��XQ�HIHFWR�QHJDWLYR�HQ�OD�
VHJXULGDG� �<XQJ�� ������� (O� HIHFWR� GH� OD� VXEFRQWUDWDFLyQ� HQ� ORV� DFFLGHQWHV�
ODERUDOHV�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�VH�KD�DERUGDGR�GXUDQWH�GpFDGDV�\�
GH�GLYHUVDV�PDQHUDV��(O�KHFKR�GH�TXH�HVWD�YDULDEOH�UHYHOH�VX� LPSRUWDQFLD�HQ�
HVWH�HVWXGLR�LPSOLFD�TXH�D~Q�TXHGD�PXFKR�WUDEDMR�SRU�KDFHU�HQ�HVWH�FDPSR��2WUR�
GH� ORV� UHVXOWDGRV� GHVWDFDGRV� HQ� OD� E~VTXHGD� GH� UHJODV� GH� DVRFLDFLyQ� HQ�
VLQLHVWURV�HQ�OD�LQGXVWULD�GH�OD�FRQVWUXFFLyQ�KD�VLGR�OD�YDULDEOH�GH�HYDOXDFLyQ�GH�
ULHVJRV��/D�OLWHUDWXUD�DSRUWD�DEXQGDQWHV�HYLGHQFLDV�GH�OD�LPSRUWDQFLD�GH�UHDOL]DU�
HYDOXDFLRQHV� GH� ULHVJRV� HQ� HVWH� VHFWRU� �)XQJ� HW� DO��� ������ 5XELR�5RPHUR� 	�
*iPH]��������\�GH�VX�SDSHO�FODYH�HQ� OD�JHVWLyQ�GH�ULHVJRV� ODERUDOHV��5HGG\��
������ 6RXVD� HW� DO��� ������ :HKEH� HW� DO��� ������� 6LQ� HPEDUJR�� YDULDV�
LQYHVWLJDFLRQHV�KDQ�FXHVWLRQDGR�PXFKRV�DVSHFWRV�GH�OD�HYDOXDFLyQ�GH�ULHVJRV��
(Q� OD� SUHVHQWH� LQYHVWLJDFLyQ� VH� HQFRQWUy� TXH� WDQWR� OD� H[LVWHQFLD� FRPR� OD�
DXVHQFLD�GH�XQD�HYDOXDFLyQ�GH�ULHVJRV�ODERUDOHV�VRQ�IDFWRUHV�TXH�VH�HQFXHQWUDQ�
HQ�ODV�UHJODV�GH�DVRFLDFLyQ�LGHQWLILFDGDV��(VWR�VXJLHUH�TXH�OD�PHUD�UHDOL]DFLyQ�
GH� XQD� HYDOXDFLyQ� GH� ULHVJRV� QR� HV� HILFD]� SDUD� FXPSOLU� VX� IXQFLyQ� HQ� OD�
SUHYHQFLyQ�GH�DFFLGHQWHV� ODERUDOHV��$GHPiV�� ORV�UHVXOWDGRV�PXHVWUDQ�TXH� ODV�
UHJODV�GH�DVRFLDFLyQ�GH�ODV�YDULDEOHV�GLILHUHQ�VHJ~Q�OD�IDVH�GH�OD�REUD��(Q�ORV�
SDWURQHV� GH� DFFLGHQWHV� GH� FDGD� IDVH� VH� LGHQWLILFDQ� GLIHUHQWHV� YDULDEOHV� TXH�
SXHGHQ� SHUPLWLU� XQD� HYDOXDFLyQ� PiV� SUHFLVD� GH� ORV� ULHVJRV� UHDOHV�� (VWRV�
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UHVXOWDGRV�FRLQFLGHQ�FRQ�ORV�REWHQLGRV�HQ�RWURV�HVWXGLRV�VREUH�OD�LPSRUWDQFLD�GH�
OD�IDVH�GH�FRQVWUXFFLyQ�SDUD�OD�IRUPD�HQ�TXH�RFXUUH�XQ�DFFLGHQWH��,16+7��������
,16+7��������\�HQ�LQYHVWLJDFLRQHV�SUHYLDV�VREUH�PHFDQLVPRV�GH�DFFLGHQWHV�HQ�
GLIHUHQWHV�IDVHV�GH�XQ�SUR\HFWR�GH�FRQVWUXFFLyQ��&DUULOOR�&DVWULOOR�HW�DO����������
'LYLGLU�HO�SUR\HFWR�HQ�YDULDV�SDUWHV�SDUD�KDFHU�ODV�DFWLYLGDGHV�PiV�PDQHMDEOHV�\�
GHWHUPLQDU� ORV�HOHPHQWRV�GH� WUDEDMR�FRQ�SUHFLVLyQ�VRQ�HVIXHU]RV�EHQHILFLRVRV�
SDUD�XQD�HYDOXDFLyQ�GH� ULHVJRV�HILFD]�EDVDGD�HQ�DFWLYLGDGHV� �*�UFDQOL�HW�DO���
�������/RV�UHVXOWDGRV�TXH�VH�PXHVWUDQ�FRPR�UHJODV�VRQ�IiFLOHV�GH�HQWHQGHU�H�
LQFOXVR�SXHGHQ�VHUYLU�SDUD�HGXFDU�D�ORV�WUDEDMDGRUHV�VREUH�ORV�ULHVJRV�ODERUDOHV�
DO�OHHU�HQ�XQD�UHJOD�GH�DVRFLDFLyQ�XQD�VLWXDFLyQ�UHDO�TXH�WHUPLQy�HQ�XQ�DFFLGHQWH�
HQ�HO�OXJDU�GH�WUDEDMR��

� �
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����&21&/86,21(6�

(Q�HVWD�WHVLV�GRFWRUDO��VH�KDQ�SUHVHQWDGR�WUHV�DUWtFXORV�TXH�VXSRQHQ�XQD�
FRQWULEXFLyQ�RULJLQDO�DO�FRQRFLPLHQWR�VREUH�OD�JHQHUDFLyQ�\�FDUDFWHUL]DFLyQ�GH�ORV�
DFFLGHQWHV�ODERUDOHV�HQ�OXJDUHV�GH�WUDEDMR�WDQ�FRPSOHMRV�\�FDPELDQWHV�FRPR�ODV�
REUDV�GH�FRQVWUXFFLyQ�GHQWUR�GHO�DPSOLR�FDPSR�GH�OD�VHJXULGDG�\�VDOXG�ODERUDO���

7RPDQGR�FRPR�EDVH�ORV�UHVXOWDGRV�GH�HVWD�LQYHVWLJDFLyQ��VH�UHVHxDQ�\�
WUD]DQ� HQ� HVWH� DSDUWDGR� ODV� FRQFOXVLRQHV�� OLPLWDFLRQHV� \� GLUHFFLRQHV� GH�
LQYHVWLJDFLRQHV�IXWXUDV�VREUH�HO�DQiOLVLV�GH�OD�DFFLGHQWDOLGDG�HQ�HO�VHFWRU�GH�OD�
FRQVWUXFFLyQ�HQ�(VSDxD��

(Q�ORV�WUHV�DUWtFXORV�VH�KD�VHJXLGR�HO�FDPLQR�WUDGLFLRQDO�GH�OD�HYDOXDFLyQ�
GH�ULHVJRV�GHVGH�OD�SHUFHSFLyQ�GH�ORV�ULHVJRV�KDVWD�VX�SULRUL]DFLyQ��DVt�FRPR�OD�
FDXVDOLGDG�GH�DFFLGHQWHV�FRPR�D\XGD�HILFD]�SDUD�HYDOXDU�ORV�ULHVJRV�WHQLHQGR�
HQ�FXHQWD�ORV�DFFLGHQWHV�TXH�\D�KDQ�RFXUULGR��

(O�HQIRTXH�QRYHGRVR�GH�LQFRUSRUDU�HQ�HO�DQiOLVLV�ODV�IDVHV�GHO�SURFHVR�GH�
FRQVWUXFFLyQ� WLHQH� OD� OLPLWDFLyQ� LPSXHVWD� SRU� HO� KHFKR� GH� TXH� OD� OLWHUDWXUD�
FRQVXOWDGD�QR�KD�SXEOLFDGR�UHIHUHQFLDV�D�HVWH�DWULEXWR�HQ�HO�FDPSR�GHO�DQiOLVLV�
GH�OD�DFFLGHQWDOLGDG��SHUR�D�VX�YH]�HV�VX�SULQFLSDO�QRYHGDG��

(Q�HO�SULPHUR�GH�ORV�DUWtFXORV�VH�KD�FHQWUDGR�OD�DWHQFLyQ�VREUH�DVSHFWRV�
FRPR�OD�DVRFLDFLyQ�HQWUH�OD�HWDSD�GHO�SURFHVR�GH�FRQVWUXFFLyQ��HO�WLSR�GH�FDXVD�
GH�DFFLGHQWH�LGHQWLILFDGD�\�HO�PHFDQLVPR�GH�DFFLGHQWH��/D�WRPD�HQ�FRQVLGHUDFLyQ�
GH�FDGD�XQD�GH�ODV�GLVWLQWDV�HWDSDV�GHO�SURFHVR�GH�FRQVWUXFFLyQ�HQ�HVWH�DQiOLVLV�
SHUPLWH� D� ORV� LQJHQLHURV�� DUTXLWHFWRV� \� FRQWUDWLVWDV� HYDOXDU� ORV� ULHVJRV� \� ODV�
FRQGLFLRQHV�GHO�OXJDU�GH�WUDEDMR�GH�PDQHUD�PiV�HILFD]��

(O�KDOOD]JR�GH�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�OD�FDXVDOLGDG�GH�ORV�DFFLGHQWHV�
VHJ~Q�HO�PHFDQLVPR�GHO�DFFLGHQWH�\�OD�HWDSD�GH�FRQVWUXFFLyQ�HQ�FXUVR��DVt�FRPR�
GH� TXH� FDGD� PHFDQLVPR� GH� DFFLGHQWH� WLHQH� VX� SURSLR� SDWUyQ� GH� FDXVDOLGDG�
FDUDFWHUtVWLFR�SXHGH�XWLOL]DUVH�SDUD�SULRUL]DU�DFFLRQHV�SUHYHQWLYDV�SDUD�FRPEDWLU�
ODV�FDXVDV�PiV�SUREDEOHV�GH�FDGD�PHFDQLVPR�GH�DFFLGHQWH�HQ�FDGD�XQD�GH�ODV�
HWDSDV�GH�OD�FRQVWUXFFLyQ��
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(Q�ODV�GLIHUHQWHV�IDVHV�GH�ODV�REUDV�VH�GHEHQ�LPSXOVDU�GLIHUHQWHV�DFFLRQHV�
VREUH� ODV� FRQGLFLRQHV� ODERUDOHV�� (VWR� SHUPLWLUi� XQD� DGHFXDGD� SODQLILFDFLyQ� \�
SUHYHQFLyQ�GH�ULHVJRV�ODERUDOHV�EDVDGD�HQ�HO�FRQRFLPLHQWR�GH�ORV�SDWURQHV�GH�
DFFLGHQWHV� TXH� VH� SURGXFHQ� HQ� FDGD� IDVH�� /D� LGHQWLILFDFLyQ� GH� SDWURQHV� GH�
DFFLGHQWHV�GLUHFWDPHQWH�UHODFLRQDGRV�FRQ�ODV�HWDSDV�FRQVWUXFWLYDV�GH�OD�REUD�GH�
FRQVWUXFFLyQ�SXHGH�SURSRUFLRQDU�LQIRUPDFLyQ�YDOLRVD�SDUD�GHVDUUROODU�HVWUDWHJLDV�
GH� SUHYHQFLyQ� GH� DFFLGHQWHV�� (VWR� VHUtD� PiV� HIHFWLYR� TXH� VLPSOHPHQWH�
LGHQWLILFDU� ORV�IDFWRUHV�FDXVDOHV�HQ�HO� OXJDU�GH�WUDEDMR�GH�OD�FRQVWUXFFLyQ��&RQ�
HVWH�FRQRFLPLHQWR�VH�SXHGH�LQFUHPHQWDU�OD�HIHFWLYLGDG�GH�ODV�PHGLGDV�R�SODQHV�
GH�DFFLyQ�D�LPSOHPHQWDU�SDUD�UHGXFLU�OD�VLQLHVWUDOLGDG���

(V� IXQGDPHQWDO� TXH� ORV� SURIHVLRQDOHV� GH� OD� VHJXULGDG� \� VDOXG� ODERUDO�
UHIXHUFHQ� VX� FRQRFLPLHQWR� GH� ODV� WpFQLFDV� FRQVWUXFWLYDV� \� ORV� UHVXOWDGRV� \�
DYDQFHV� JHQHUDGRV� HQ� OD� JHVWLyQ� GH� ULHVJRV� HQ� ODV� IDVHV� LQLFLDOHV� GH� OD�
FRQVWUXFFLyQ��$GHPiV��SDUHFH�UD]RQDEOH�FRQFOXLU�TXH�HO�HQIRTXH�GH�HYDOXDFLyQ�
GH�ULHVJRV�GH�XQD�REUD�GHEH�SUHVWDU�HVSHFLDO�DWHQFLyQ�D�ODV�IDVHV�LQLFLDOHV�GH�OD�
REUD�� FRQVLGHUDQGR� \� HYDOXDQGR� GLYHUVDV� DOWHUQDWLYDV� \� HVWUDWHJLDV�� OR� TXH�
PHMRUDUtD�ODV�YDORUDFLRQHV�VRPHWLGDV�D�OD�YDULDELOLGDG�GH�XQ�H[SHUWR���

(Q�FXDQWR�DO�VHJXQGR�DUWtFXOR��HV�FRQRFLGR�TXH�ORV�H[SHUWRV�HQ�VHJXULGDG�
\�VDOXG�HQ�OD�FRQVWUXFFLyQ�TXH�UHDOL]DQ�ODV�HYDOXDFLRQHV�GH�ULHVJRV��UROHV�FUtWLFRV�
GH� VHJXULGDG� HQ� ORV� SUR\HFWRV� GH� FRQVWUXFFLyQ�� DXQTXH� SXHGHQ� UHFRQRFHU�
RSRUWXQDPHQWH� ORV� SHOLJURV� SDUD� OD� VHJXULGDG� \� VDOXG� HQ� HO� WUDEDMR� HQ� ORV�
SURFHVRV�GH�FRQVWUXFFLyQ��WLHQHQ�GLIHUHQWHV�HVWLPDFLRQHV�GH�OD�SUREDELOLGDG�\�GH�
OD�JUDYHGDG�GHO�ULHVJR�GHELGR�D�OD�LQWHUYHQFLyQ�GH�GLYHUVRV�IDFWRUHV�HQ�HO�SURFHVR�
GH�SHUFHSFLyQ�LQGLYLGXDO�\�OD�YDULDELOLGDG�DVRFLDGD�DO�VXMHWR�TXH�HYDO~D�HV�XQD�
GH�ODV�JUDQGHV�DPHQD]DV�D�ORV�PpWRGRV�GH�HYDOXDFLyQ��

/RV�KDOOD]JRV�HQFRQWUDGRV�HQ�HVWH�VHJXQGR�DUWtFXOR�KDQ�UHYHODGR�TXH�ORV�
FRRUGLQDGRUHV� HQ� PDWHULD� GH� VHJXULGDG� \� VDOXG� GHPXHVWUDQ� FLHUWR� JUDGR� GH�
FRQVHQVR�HQ�VXV�SHUFHSFLRQHV�GH�ULHVJR�GH�DFFLGHQWH�VREUH�ODV�DFWLYLGDGHV�GH�
WUDEDMR�KDELWXDOHV�HQ� ODV� REUDV�GH� FRQVWUXFFLyQ��(VWH� FRQVHQVR� UHVXOWDQWH� HV�
FRQVLVWHQWH�FRQ� OD� WHRUtD�GH� OD�FRQVWUXFFLyQ�VRFLDO�GHO� ULHVJR��PDQLIHVWDQGR� OD�
LQWHUYHQFLyQ�GH�GLYHUVRV�IDFWRUHV�HQ�HO�SURFHVR�GH�SHUFHSFLyQ�LQGLYLGXDO��
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/RV� UHVXOWDGRV� WDPELpQ� KDQ� SXHVWR� GH� PDQLILHVWR� TXH� ORV� H[SHUWRV� DO�
FDOLILFDU�ORV�QLYHOHV�GH�SUREDELOLGDG�\�FRQVHFXHQFLDV�GH�OD�PDWHULDOL]DFLyQ�GH�XQ�
DFFLGHQWH� OR� KDFHQ� UHIOHMDQGR� XQ� FLHUWR� VHVJR� LQGLYLGXDO� GHELGR� DO� VHQWLGR� GH�
ULHVJR�GH�VX�FXOWXUD��7RGRV� ORV�H[SHUWRV� WLHQHQ�GLIHUHQWHV�HVWLPDFLRQHV�GH� OD�
SUREDELOLGDG�GH�ULHVJR�\�GLYHUVRV�IDFWRUHV�VRFLRODERUDOHV�KDQ�VLGR�VLJQLILFDWLYRV�
VREUH� ORV� YDORUHV� GH� ORV� QLYHOHV� GH� ULHVJR� SHUFLELGR�� 6H� KD� UHYHODGR� FLHUWD�
YDULDELOLGDG�HQ�ODV�SHUFHSFLRQHV�GHO�ULHVJR�\�VH�KD�FRQWULEXLGR�HQ�FLHUWD�PHGLGD�
D�UHVSRQGHU�OD�SUHJXQWD�GHO�SRU�TXp��

/D�LQIRUPDFLyQ�~WLO�H�LQWHUHVDQWH�DSRUWDGD�VREUH�OD�UHODFLyQ�HQWUH�GLYHUVRV�
IDFWRUHV� VRFLRODERUDOHV� \� OD� SHUFHSFLyQ� GHO� ULHVJR� GH� DFFLGHQWHV� HQ� ODV�
DFWLYLGDGHV� FRPXQHV� GH� ODV� REUDV� GH� FRQVWUXFFLyQ� SXHGH� XVDUVH� SDUD�
LQFUHPHQWDU� OD� FRKHUHQFLD� GH� ODV� YDORUDFLRQHV� GH� ULHVJRV�� FRQWULEX\HQGR� D�
PHMRUDU� OD�EDVH�GH�OD�WRPD�GH�GHFLVLRQHV�TXH�VLJXH�D� OD�GHWHUPLQDFLyQ�GH�ORV�
QLYHOHV�GH�ULHVJR�HQ�OD�HYDOXDFLyQ��

+D\� HYLGHQFLDV� VXILFLHQWHV� GH� TXH� XQR� GH� ORV�PHMRUHV� DOLDGRV� GH� XQD�
DGHFXDGD�HYDOXDFLyQ�GH�ULHVJRV�HV�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�SRU�HO�DQiOLVLV�
GH�ORV�GDWRV�QRWLILFDGRV�\�UHJLVWUDGRV�GH�ORV�DFFLGHQWHV�TXH�\D�KDQ�RFXUULGR��3RU�
HOOR��SDUD�PHMRUDU�ODV�YDORUDFLRQHV�GH�ULHVJR�HQ�WRGDV�ODV�LQGXVWULDV�HV�YDOLRVR�
XQ� PD\RU� GHVDUUROOR� H� LQFUHPHQWDU� OD� LQYHVWLJDFLyQ� VREUH� ORV� VLVWHPDV� GH�
QRWLILFDFLyQ�� UHJLVWUR� \� VLVWHPDV� GH� EDVHV� GH� GDWRV� GH� DFFLGHQWHV� ODERUDOHV�
EXVFDQGR�DUPRQL]DU� ORV�GLIHUHQWHV�PpWRGRV�\�SURFHGLPLHQWRV�SDUD� UHFRSLODU�\�
FRPSLODU�GDWRV�VREUH�DFFLGHQWHV�ODERUDOHV��HQ�HVSHFLDO�LQIRUPDFLyQ�VREUH�FDXVDV�
\�FLUFXQVWDQFLDV�GH�ORV�DFFLGHQWHV��HQ�WRGRV�ORV�SDtVHV��

(V�LPSRUWDQWH�HQ�HVWH�SURFHVR�GH�QRWLILFDFLyQ�\�UHJLVWUR�WHQHU�HQ�FXHQWD�
ODV� UHFRPHQGDFLRQHV� GH� OD� 2,7� FRPR� RUJDQLVPR� PXQGLDO� UHVSRQVDEOH� GH�
HODERUDU�QRUPDV�LQWHUQDFLRQDOHV�GHO�WUDEDMR�\�GH�SUHVWDU�DSR\R�D�ORV�SDtVHV�SDUD�
GHVDUUROODU� VX� FDSDFLGDG� GH� WUDWDU� OD� VHJXULGDG� \� VDOXG� HQ� HO� WUDEDMR��
&RQFUHWDPHQWH� HQ� (XURSD�� KD� VLGR� XQ� KLWR� IXQGDPHQWDO� HO� GHVDUUROOR� H�
LPSOHPHQWDFLyQ�GHO�SUR\HFWR�(XURSHDQ�6WDWLVWLFV�RQ�$FFLGHQWV�DW�:RUN��(6$:���
SDUD� OD� DUPRQL]DFLyQ� GH� ODV� HVWDGtVWLFDV� GH� DFFLGHQWHV� ODERUDOHV� HQWUH� ORV�
HVWDGRV�PLHPEURV�\�TXH�KD�SHUPLWLGR�DERUGDU�HO�WHUFHUR�GH�ORV�DUWtFXORV��
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/D� GLVSRQLELOLGDG� GH� GDWRV� ILDEOHV� VREUH� ORV� DFFLGHQWHV� GH� WUDEDMR�
IDYRUHFHUi�H�LPSXOVDUi�D�ORV�LQYHVWLJDGRUHV�D�DQDOL]DU�ODV�FDUDFWHUtVWLFDV�GH�OD�
FDGHQD� GH� VXFHVRV� TXH� OOHYD� D� OD� RFXUUHQFLD� GHO� DFFLGHQWH� GHVGH� GLIHUHQWHV�
SHUVSHFWLYDV�\�D�GHVFXEULU�SDWURQHV�HQ�OD�FDXVDOLGDG��(Q�HVWD�LQYHVWLJDFLyQ�VH�
KD�DxDGLGR�FRQRFLPLHQWR�D�HVWH�FDPSR�ORFDOL]DQGR�TXH�KD\�SDWURQHV�\�IDFWRUHV�
UHFXUUHQWHV�FRQ�P~OWLSOHV�UHODFLRQHV�HQ�WRGDV�ODV�IDVHV�GH�OD�REUD��6H�KD�SUREDGR�
FyPR� H[LVWHQ� IDFWRUHV� \� SDWURQHV� GHWHUPLQDGRV� HQ� FDGD� IDVH� GH� OD� REUD� GH�
FRQVWUXFFLyQ�� 6H� FRQILUPD� TXH� OD� VXEFRQWUDWDFLyQ� HQ� OD� LQGXVWULD� GH� OD�
FRQVWUXFFLyQ�HV�XQ�IDFWRU�FUtWLFR�HQ�ORV�DFFLGHQWHV�ODERUDOHV�\�TXH�HQ�WRGDV�ODV�
IDVHV�FRQVWUXFWLYDV�HV�XQD�YDULDEOH�UHOHYDQWH��

(Q� FXDQWR� DO� WHUFHUR� GH� ORV� DUWtFXORV�� \� HQ� UHODFLyQ� FRQ� ODV� UHJODV� GH�
DVRFLDFLyQ��DSDUHFHQ�YDULDEOHV�HQ�ODV�UHJODV�TXH�VRQ�H[FOXVLYDV�GH�FDGD�XQD�GH�
ODV�IDVHV�GH�HMHFXFLyQ�HQ�OD�TXH�VH�HQFXHQWUD�OD�REUD�GH�FRQVWUXFFLyQ�\�DSDUHFHQ�
SDWURQHV�GH�DFFLGHQWDOLGDG�SDUWLFXODUHV�GHSHQGLHQGR�GHO�DYDQFH�GH�OD�REUD��6H�
SRQH�GH�PDQLILHVWR��SRU�WDQWR��OD�LPSRUWDQFLD�GH�OD�IDVH�GH�FRQVWUXFFLyQ�VREUH�OD�
IRUPD�HQ�TXH�RFXUUHQ�ORV�DFFLGHQWHV�KDFLHQGR�LQWHUHVDQWH�DQDOL]DU�ORV�SDWURQHV�
GH�DFFLGHQWHV�HQ�FDGD�XQD�GH�ODV�IDVHV�GHO�WUDEDMR�SRU�VHSDUDGR��

6H�KDFH�QHFHVDULR�GHVWDFDU�HO�HIHFWR�GH�OD�VXEFRQWUDWDFLyQ�FRPR�IDFWRU�
UHFXUUHQWH�\�FRQ�P~OWLSOHV�UHODFLRQHV�HQ�OD�DFFLGHQWDOLGDG�GH�WRGDV�ODV�IDVHV�GH�
OD�REUD��8QD�UHFRPHQGDFLyQ�SDUD�UHGXFLU�VX�UHSHUFXVLyQ�VHUtD�LQFUHPHQWDU�ORV�
HVIXHU]RV�SDUD�FRQYHQFHU�D�ODV�HPSUHVDV�GH�TXH��DO�VHOHFFLRQDU�XQD�HPSUHVD�
VXEFRQWUDWDGD��HV�QHFHVDULR� FRQVLGHUDU�DVSHFWRV�GH� OD�HPSUHVD� UHODFLRQDGRV�
FRQ�OD�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR��FRPR�VX�VLQLHVWUDOLGDG�R�VXV�FHUWLILFDFLRQHV�
GH� VHJXULGDG� \� VDOXG� ODERUDO�� 3RU� RWUR� ODGR�� VH� GHEHUtDQ� LQFUHPHQWDU� ORV�
UHTXLVLWRV� SDUD� ODV� SHTXHxDV� HPSUHVDV� \� DXWyQRPRV� VXEFRQWUDWDGRV�� SDUD�
DVHJXUDU�VX�HGXFDFLyQ�\�IRUPDFLyQ�HQ�PDWHULD�GH�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR��
D\XGDGRV� SRU� OLPLWDFLRQHV� LPSXHVWDV� SRU� ORV� OHJLVODGRUHV� D� OD� SUiFWLFD� GH� OD�
VXEFRQWUDWDFLyQ�� D\XGDQGR� D� HOLPLQDU� ORV� SUREOHPDV� GH� LQWHJUDFLyQ� \�
FRRUGLQDFLyQ�TXH�FRQWULEX\HQ�D�OD�VLQLHVWUDOLGDG��

(Q�UHVXPHQ��ORV�KDOOD]JRV�GH�HVWRV�DUWtFXORV�SURSRUFLRQDQ�XQD�UHIHUHQFLD�
YDOLRVD� D� WRGRV� ORV� DJHQWHV� LQYROXFUDGRV� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ�
�HPSUHVDULRV�� UHJXODGRUHV�� LQVSHFWRUHV�� SURIHVLRQDOHV�� WUDEDMDGRUHV�� SDUD�
DMXVWDU� OD� RUJDQL]DFLyQ� GHO� WUDEDMR�� PHMRUDU� OD� JHVWLyQ� GH� ULHVJRV�� \� DGRSWDU�
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GHFLVLRQHV�VREUH�PHGLGDV�\�ORV�SODQHV�GH�DFFLyQ�SUHYHQWLYRV�\��SRU�H[WHQVLyQ��
KDFHU�TXH�OD�SUHYHQFLyQ�VHD�PiV�HIHFWLYD���

/D�SRVLELOLGDG�GH�SUHYHQLU�ORV�ULHVJRV�GH�VHJXULGDG�\�VDOXG�ODERUDO�HQ�OD�
IDVH� GH� FRQVWUXFFLyQ� D� PHQXGR� VH� UHPRQWD� D� ODV� GHFLVLRQHV� WRPDGDV� SRU�
SHUVRQDV�TXH�QR�VH�HQFXHQWUDQ�HQ�HVD�IDVH�\�TXH�HQ�IDVHV�DQWHULRUHV�GHFLGLHURQ�
ORV�SURFHVRV�GH�FRQVWUXFFLyQ�\�VXV�HVSHFLILFDFLRQHV��(VWDV�GHFLVLRQHV�VH�WRPDQ�
DQWHV�GH�TXH�FRPLHQFH�HO� WUDEDMR�GH�HMHFXFLyQ�GH� OD�REUD� FRQVWUXFFLyQ�HQ� OD�
HODERUDFLyQ�GHO�SODQ�GH�VHJXULGDG�\�VDOXG��/D�PHMRUD�HQ�OD�HYDOXDFLyQ�GH�ULHVJRV�
HQ� OD� IDVH� GH� SUR\HFWR�PHGLDQWH� OD� WRPD� HQ� FRQVLGHUDFLyQ� GH� ORV� UHVXOWDGRV�
KDOODGRV�HQ�HVWDV�LQYHVWLJDFLRQHV��SHUPLWHQ�XQD�PHMRU�HODERUDFLyQ�GHO�SODQ�GH�
VHJXULGDG�\�VDOXG��

/D�FRQVLGHUDFLyQ�GH�ORV�KDOOD]JRV�HQFRQWUDGRV�HQ�ODV�GLIHUHQWHV�HWDSDV�
GH�OD�REUD�SHUPLWLUi�PHMRUDU�VXV�DFFLRQHV�SUHYHQWLYDV�HQ�WpUPLQRV�GH�UHGXFFLyQ�
\�FRQWURO�GH�ULHVJRV��(V�LPSRUWDQWH�DQLPDU�D�HVWRV�SURIHVLRQDOHV�D�LQFRUSRUDU�RWUR�
WLSR�GH�IDFWRUHV�HQ�VXV�GHFLVLRQHV�WpFQLFDV�\�D�FRPSDUWLU�H[SHULHQFLDV�FRQ�RWURV�
SURIHVLRQDOHV��

� �
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$XQTXH� QXHVWUD� SREODFLyQ� REMHWLYR� SDUD� HVWH� HVWXGLR� VH� FHQWUD� HQ� XQ�
WHUULWRULR�FRPR�$QGDOXFtD��HO�KHFKR�GH�TXH�H[LVWD�UHOHYDQFLD�HQ�GLYHUVRV�IDFWRUHV�
VXJLHUH� TXH� XQ� HVWXGLR� PiV� DPSOLR� HQ� H[WHQVLyQ� R� HQ� IDFWRUHV� VRFLDOHV� \�
FXOWXUDOHV� SURGXFLUtDQ� HQ� ORV� UHVXOWDGRV� XQD� HVSHFLILFDFLyQ� D~Q�PiV� SDWHQWH��
SUREDEOHPHQWH�VLJQLILFDWLYD��8QD�SRVLEOH�H[WHQVLyQ�GH�HVWH�WUDEDMR�SRGUtD�WRPDU�
OD� IRUPD� GH� XQD� LQYHVWLJDFLyQ� VREUH� ODV� UD]RQHV� SRU� ODV� FXDOHV� H[SHUWRV� GH�
GLIHUHQWHV�FXOWXUDV�\� FRQ�GLIHUHQWHV�JUDGRV�GH�GHVDUUROOR�HQ� OD� LQGXVWULD�GH� OD�
FRQVWUXFFLyQ�SHUFLEHQ� ORV�QLYHOHV� GH� ULHVJR�GH�PDQHUD�GLIHUHQWH��7DPELpQ�� OD�
UHDOL]DFLyQ�GH�HVWXGLRV�VLPLODUHV�HQ�RWURV�SDtVHV�FRQ�FRGLILFDFLyQ�DUPRQL]DGD�R�
FRPSDWLEOH�FRQVLGHUDQGR�ODV�GLIHUHQWHV�HWDSDV�GHO�SURFHVR�FRQVWUXFWLYR��

2WUD�OLPLWDFLyQ��LPSOtFLWD�HQ�HO�XVR�GH�HQFXHVWDV�HQ�OtQHD��VLJQLILFD�TXH�OD�
PXHVWUD�KD�SRGLGR�QR�VHU�OR�VXILFLHQWHPHQWH�UHSUHVHQWDWLYD��$GHPiV��DXQTXH�ODV�
IRWRJUDItDV�XWLOL]DGDV�HQ�HVWH�HVWXGLR�SHUWHQHFHQ�D�SUR\HFWRV�GH�FRQVWUXFFLyQ�GH�
HGLILFLRV�H[LVWHQWHV��HV�SRVLEOH�TXH�QR�UHSUHVHQWHQ�DGHFXDGDPHQWH�ODV�WpFQLFDV�
GH�FRQVWUXFFLyQ�\��SRU�VXSXHVWR��QR�VRQ�UHSUHVHQWDWLYDV�GH�WRGDV�ODV�REUDV�GH�
FRQVWUXFFLyQ��

/RV�KDOOD]JRV�GH�HVWH�HVWXGLR�SXHGHQ�DSRUWDU�LQIRUPDFLyQ�EiVLFD�SDUD�TXH�
ORV�UHVSRQVDEOHV�GH�OD�VHJXULGDG�ODERUDO�DMXVWHQ�VXV�YDORUDFLRQHV�\�PHMRUHQ�OD�
FDOLGDG� GH� VX� WRPD� GH� GHFLVLRQHV� SDUD� UHGXFLU� \� FRQWURODU� ORV� ULHVJRV� GH� OD�
FRQVWUXFFLyQ��LQFHQWLYDQGR�D�ORV�H[SHUWRV�D�HVWDU�FRQVWDQWHPHQWH�DFWXDOL]DGRV�\�
FRPSDUWLHQGR�H[SHULHQFLDV�FRQ�RWURV�SURIHVLRQDOHV��(VWRV�KDOOD]JRV�VH�SXHGHQ�
XWLOL]DU� FRPR� UHVXOWDGRV� SUHOLPLQDUHV� SDUD� REWHQHU� XQD� UHSUHVHQWDFLyQ� PiV�
SUHFLVD�\�FRPSOHWD�GH�OD�JpQHVLV�GH�ORV�DFFLGHQWHV�HQ�FDGD�XQD�GH�ODV�IDVHV�GH�
OD�REUD�GH�FRQVWUXFFLyQ�R�GHVDUUROODU�HVWXGLRV�FRQ�RWUR�HQIRTXH�HQ�OD�UHGXFFLyQ�
GH� OD� DFFLGHQWDOLGDG� HQ� HO� VHFWRU�� 3RU� RWUR� ODGR�� SXHGHQ� VHUYLU� GH� EDVH� SDUD�
SURIXQGL]DU�HQ�OD�UHODFLyQ�HQWUH�ORV�IDFWRUHV�TXH�KDQ�LQIOXLGR�HQ�OD�RFXUUHQFLD�GH�
DFFLGHQWHV�R�OD�GHSHQGHQFLD�HQWUH�ORV�IDFWRUHV�FDXVDOHV��

7DPELpQ�FRQWULEXLUtD�D�HVWH�ILQ�DUPRQL]DU�ODV�HYDOXDFLRQHV�GH�ORV�QLYHOHV�
GH�ULHVJR�HQWUH�WRGRV�ORV�SDUWLFLSDQWHV�GH�XQ�SUR\HFWR�GH�FRQVWUXFFLyQ��D\XGDQGR�
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D�TXH� ODV�GHFLVLRQHV�HQ�PDWHULD�GH�VHJXULGDG�\�VDOXG� ODERUDO�VHDQ�DFHSWDGDV�
PiV�IiFLOPHQWH�SRU�ORV�WUDEDMDGRUHV�TXH�VH�YHUiQ�DIHFWDGDV�SRU�HOODV���

(Q�FXDQWR�D�ODV�PHGLGDV�SDUD�DXPHQWDU�OD�FRKHUHQFLD�GH�ODV�HYDOXDFLRQHV�
GHO� QLYHO� GH� ULHVJR�� FRQWULEX\HQGR� D� OD� PHMRUD� GH� OD� EDVH� SDUD� OD� WRPD� GH�
GHFLVLRQHV� TXH� VLJXH� D� OD� HYDOXDFLyQ� GH� ULHVJRV� \� D� OD� DGHFXDFLyQ� GH� ODV�
YDORUDFLRQHV�GH�ULHVJRV�VREUH�ORV�SURFHVRV�FRQVWUXFWLYRV�\�VX�HYROXFLyQ��GH�HVWH�
HVWXGLR�VXUJHQ�ODV�VLJXLHQWHV�UHFRPHQGDFLRQHV��

x� ,PSDUWLU�IRUPDFLyQ�HQ�SUHYHQFLyQ�GH�ULHVJRV�ODERUDOHV�HQ�WRGRV�ORV�
HVWXGLRV�XQLYHUVLWDULRV�FX\DV�WLWXODFLRQHV�DSDUH]FDQ�FRPR�KDELOLWDGRU�GH�
OD�FDUUHUD�SURIHVLRQDO�GHO�FRRUGLQDGRU�HQ�PDWHULD�GH�VHJXULGDG�\�VDOXG��

x� (VWDEOHFHU�ORV�UHTXLVLWRV�IRUPDWLYRV�FRPSOHPHQWDULRV�D�ORV�TXH�VH�
LPSDUWHQ�HQ�OD�XQLYHUVLGDG�GH�IRUPD�GHILQLWLYD�\�REOLJDWRULD��

x� (VWDEOHFHU�XQ�VLVWHPD�GH� IRUPDFLyQ�SHUPDQHQWH�GH�HYDOXDGRUHV�
FRQ�HO�REMHWLYR�GH�PDQWHQHU�DFWXDOL]DGRV�ORV�FRQRFLPLHQWRV�\�KDELOLGDGHV�
VREUH� ORV� PpWRGRV� GH� JHVWLyQ� GH� ULHVJRV�� HYROXFLyQ� GH� SURFHVRV�
FRQVWUXFWLYRV� \� PDWHULDOHV� GH� FRQVWUXFFLyQ�� HYROXFLyQ� GH� PHGLGDV�
SUHYHQWLYDV�\�FRPXQLFDFLyQ�HQ�PDWHULD�GH�VHJXULGDG�\�VDOXG���

x� 3URPRYHU� HYHQWRV� \� IRURV� TXH� SHUPLWDQ� HO� LQWHUFDPELR� GH�
H[SHULHQFLDV� HQWUH� H[SHUWRV� HQ� VHJXULGDG� \� VDOXG� HQ� ODV� REUDV� GH�
FRQVWUXFFLyQ��HVSHFLDOPHQWH�HQ�OD�HYDOXDFLyQ�GH�ULHVJRV�HQ�ORV�SURFHVRV�
FRQVWUXFWLYRV�\�FLUFXQVWDQFLDV�HQ� OD� IDVH�GH�HMHFXFLyQ�GH�REUD�TXH�FRQ�
IUHFXHQFLD�FRUURERUDQ�VXV�SHOLJURV�HQ�DFFLGHQWHV��

x� 0HMRUDU� ORV� PpWRGRV� GH� HYDOXDFLyQ� LQFRUSRUDQGR� PHGLGDV� SDUD�
FRQWURODU�OD�YDULDELOLGDG�GH�ORV�HYDOXDGRUHV�GHELGR�D�IDFWRUHV�LQGLYLGXDOHV�
\�HYLWDU�HYDOXDFLRQHV�SUHGHWHUPLQDGDV�GHO�QLYHO�GH�ULHVJR��(VWR�IDFLOLWDUtD�
FHUUDU�OD�EUHFKD�HQWUH�OD�WHRUtD�\�OD�SUiFWLFD�GH�OD�HYDOXDFLyQ�GH�ULHVJRV��

x� 0HMRUDU�ORV�SURFHGLPLHQWRV�GH�QRWLILFDFLyQ�\�UHJLVWUR�GH�DFFLGHQWHV�
ODERUDOHV�HQ�ORV�VLVWHPDV�RILFLDOHV�\�OD�UHFRSLODFLyQ�\�SXHVWD�GH�GLVSRVLFLyQ�
S~EOLFD�GH�OD�LQIRUPDFLyQ�SDUD�IDFLOLWDU�OD�LQYHVWLJDFLyQ�GH�DFFLGHQWHV��(VWD�
GLVSRQLELOLGDG� GH� GDWRV� PiV� ILDEOHV� VREUH� ORV� DFFLGHQWHV� GH� WUDEDMR�
IDYRUHFHUi�H�LPSXOVDUi�D�ORV�LQYHVWLJDGRUHV�D�DQDOL]DU�ODV�FDUDFWHUtVWLFDV�
GH�OD�FDGHQD�GH�VXFHVRV�TXH�OOHYD�D� OD�RFXUUHQFLD�GHO�DFFLGHQWH�GHVGH�
GLIHUHQWHV�SHUVSHFWLYDV��
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+D\�DELHUWDV�IXWXUDV�OtQHDV�GH�LQYHVWLJDFLyQ�TXH�SXHGHQ�LQWHQWDU�GHVFXEULU�
LQIRUPDFLyQ�UHOHYDQWH�VREUH�DFFLGHQWDOLGDG�SRU�IDVHV�GH�REUD�\�SRU�RILFLRV�HQ�HO�
VHFWRU�GH�OD�FRQVWUXFFLyQ��H[LVWLHQGR�LPSRUWDQWHV�GHVDItRV�\�SRVLELOLGDGHV�SDUD�
ORV�IXWXURV�LQYHVWLJDGRUHV��

(O�SUHVHQWH�WUDEDMR�KD�UHYHODGR�GLIHUHQFLDV�HQ�ODV�SHUFHSFLRQHV�GHO�ULHVJR��
SHUR� D~Q� HVWi� LQFRPSOHWD� OD� UHVSXHVWD� D� OD� SUHJXQWD� GH� SRU� TXp�� /DV�
LQYHVWLJDFLRQHV� IXWXUDV� GHEHQ� DQDOL]DU� RWURV� DWULEXWRV� VRFLDOHV� \� ODERUDOHV�
XWLOL]DQGR�ODV�WpFQLFDV�DGHFXDGDV�SDUD�DXPHQWDU�HO�FRQRFLPLHQWR�VREUH�SRU�TXp�
ODV�SHUFHSFLRQHV�GHO�ULHVJR�VRQ�GLIHUHQWHV�\�TXH�FDPLQR�KD\�TXH�LU�FRQVWUX\HQGR�
SDUD�REWHQHU�FDGD�YH]�XQD�YDORUDFLyQ�PiV�SUHFLVD��$GHPiV��VH�VXJLHUHQ�RWUDV�
OtQHDV�GH�LQYHVWLJDFLyQ�IXWXUD��HQ�FXDQWR�DO�SDSHO�GHO�FRRUGLQDGRU�GH�VHJXULGDG�\�
VDOXG�\�OD�LQIOXHQFLD�TXH�SXHGHQ�HQ�ODV�HYDOXDFLRQHV�GHO�ULHVJR��

�

�
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$EEDV��0���0QH\PQHK��%��(���.KRXU\��+����������$VVHVVLQJ�RQ�VLWH�FRQVWUXFWLRQ�
SHUVRQQHO�KD]DUG�SHUFHSWLRQ�LQ�D�0LGGOH�(DVWHUQ�GHYHORSLQJ�FRXQWU\��$Q�
LQWHUDFWLYH�JUDSKLFDO�DSSURDFK��6DIHW\�6FLHQFH����������������

$EGDW��)���/HFOHUFT��6���&XQ\��;���7LVVRW��&����������([WUDFWLQJ�UHFXUUHQW�VFHQDULRV�
IURP� QDUUDWLYH� WH[WV� XVLQJ� D� %D\HVLDQ� QHWZRUN�� DSSOLFDWLRQ� WR� VHULRXV�
RFFXSDWLRQDO�DFFLGHQWV�ZLWK�PRYHPHQW�GLVWXUEDQFH��$FFLGHQW�$QDO\VLV�	�
3UHYHQWLRQ���������������

$EGXOODK��'��1��0��$���:HUQ��*��&��0�� �������� ,QYHVWLJDWLQJ� IDFWRUV� WKDW�DIIHFW�
VDIHW\� FXOWXUH� LQ� FRQVWUXFWLRQ� VHFWRU�� ,Q� +XPDQLWLHV�� 6FLHQFH� DQG�
(QJLQHHULQJ��&+86(5��������,(((�&ROORTXLXP�RQ��SS����������,(((��

$JHQFLD�(XURSHD�SDUD�OD�6HJXULGDG�\�OD�6DOXG�HQ�HO�7UDEDMR���������3ULRULWLHV�IRU�
RFFXSDWLRQDO� VDIHW\� DQG� KHDOWK� UHVHDUFK� LQ� (XURSH�� ����������� 85/��
KWWSV���RVKD�HXURSD�HX�HQ�SXEOLFDWLRQV�SULRULWLHV�RFFXSDWLRQDO�VDIHW\�DQG�
KHDOWK�UHVHDUFK�HXURSH�����������YLHZ��

$JUDZDO��5���,PLHOLQVNL��7���6ZDPL��$����������0LQLQJ�DVVRFLDWLRQ�UXOHV�EHWZHHQ�
VHWV�RI�LWHPV�LQ�ODUJH�GDWDEDVHV��$&0�VLJPRG�UHFRUG����������������

$JUDZDO��5���6ULNDQW��5����������)DVW�DOJRULWKPV�IRU�PLQLQJ�DVVRFLDWLRQ�UXOHV��,Q�
3URFHHGLQJV� ��WK� LQW�� FRQIHUHQFH� YHU\� ODUJH� GDWD� EDVH�� 9/'%�� YROXPH�
���������������

$O�0DZOL��%���$O�$ODZL��0���(OD]RXQL��$���$O�0DPXQ��$����������&RQVWUXFWLRQ�60(V�
VDIHW\�FKDOOHQJHV�LQ�ZDWHU�VHFWRU�LQ�2PDQ��6DIHW\�6FLHQFH����������������

$O�%D\DWL�� $�� -��� $EXGD\\HK�� 2��� $OEHUW�� $�� �������� 0DQDJLQJ� DFWLYH� FXOWXUDO�
GLIIHUHQFHV� LQ� 8�6�� FRQVWUXFWLRQ� ZRUNSODFHV�� SHUVSHFWLYHV� IURP� QRQ�
KLVSDQLF�ZRUNHUV��-RXUQDO�RI�6DIHW\�5HVHDUFK������������

$OH��%��-���%HOODP\��/��-���%DNVWHHQ��+���'DPHQ��0���*RRVVHQV��/��+���+DOH��$��5���
%DUUR��0��/���2K��-���3DSD]RJORX��,��$���:KLVWRQ��-��<����������$FFLGHQWV�LQ�
WKH� FRQVWUXFWLRQ� LQGXVWU\� LQ� WKH� 1HWKHUODQGV�� DQ� DQDO\VLV� RI� DFFLGHQW�
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UHSRUWV� XVLQJ� 6WRU\EXLOGHU�� 5HOLDELOLW\� (QJLQHHULQJ� 	� 6\VWHP�6DIHW\�� ���
�����������������

$OWKDXV��&��(����������$�GLVFLSOLQDU\�SHUVSHFWLYH�RQ�WKH�HSLVWHPRORJLFDO�VWDWXV�RI�
ULVN��5LVN�$QDO\VLV�������������������

$PLUL��0��� $UGHVKLU�� $��� )D]HO� =DUDQGL��0�+��� 6ROWDQDJKDHL�� (�� �������� 3DWWHUQ�
H[WUDFWLRQ� IRU� KLJK�ULVN� DFFLGHQWV� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\�� D� GDWD�
PLQLQJ�DSSURDFK��,QWHUQDWLRQDO�-RXUQDORI�,QMXU\�&RQWURO�6DIHW\�3URPRWLRQ��
������������������

$QH]LULV��2��1���7RSDOL��(���3DSD]RJORX��,��$����������2FFXSDWLRQDO�ULVN�RI�EXLOGLQJ�
FRQVWUXFWLRQ��5HOLDELOLW\�(QJLQHHULQJ�	�6\VWHP�6DIHW\���������������

$UEROHGD�� &�� $��� $EUDKDP�� '�� 0�� �������� )DWDOLWLHV� LQ� WUHQFKLQJ� RSHUDWLRQV²
DQDO\VLV� XVLQJ� PRGHOV� RI� DFFLGHQW� FDXVDWLRQ��-RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ�DQG�0DQDJHPHQW���������������������

$UpYDOR� 6DUUDWH�� &�� �������� 0HWRGRORJtD� \� WpFQLFDV� DQDOtWLFDV� SDUD� OD�
LQYHVWLJDFLyQ�GH�DFFLGHQWHV�GH�WUDEDMR��,QVWLWXWR�5HJLRQDO�GH�6HJXULGDG�\�
6DOXG�HQ�HO�7UDEDMR��0DGULG��(VSDxD��

$UH]HV��3��0���0LJXHO��$��6����������5LVN�SHUFHSWLRQ�DQG�VDIHW\�EHKDYLRXU��$�VWXG\�
LQ�DQ�RFFXSDWLRQDO�HQYLURQPHQW��6DIHW\�6FLHQFH�������������������

$VIDZ�� $��� 3DQD�&U\DQ�� 5��� 5RVD�� 5�� �������� 7KH� EXVLQHVV� F\FOH� DQG� WKH�
LQFLGHQFH�RI�ZRUNSODFH�LQMXULHV��(YLGHQFH�IURP�WKH�86$��-RXUQDO�RI�6DIHW\�
5HVHDUFK���������������

%DGUL��$���*ERGRVVRX��$���1DGHDX��6�� ��������2FFXSDWLRQDO�KHDOWK� DQG� VDIHW\�
ULVNV��7RZDUGV�WKH�LQWHJUDWLRQ�LQWR�SURMHFW�PDQDJHPHQW��6DIHW\�6FLHQFH��
�����������������

%DQNV�� 0��� �������� 8VLQJ� YLVXDO� GDWD� LQ� TXDOLWDWLYH� UHVHDUFK�� 6DJH�� /RQGUHV��
5HLQR�8QLGR��

%DUD]D�� ;��� &XJXHUy�(VFRIHW�� 1�� �������� 6HYHULW\� RI� RFFXSDWLRQDO� DJULFXOWXUDO�
DFFLGHQWV�LQ�6SDLQ�������������6DIHW\�6FLHQFH���������������
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%DUULXVR��$��5���(VFULEDQR��%��9���&DxDPDUHV��0��6���*DUFtD��0��*���6iL]��$��5��
��������$QDO\VLV�DQG�GLDJQRVLV�RI� ULVN�SUHYHQWLRQ� WUDLQLQJ�DFWLRQV� LQ� WKH�
6SDQLVK�FRQVWUXFWLRQ�VHFWRU��6DIHW\�6FLHQFH��������������

%DUULXVR��$��5���(VFULEDQR��%��9���6iL]��$��5����������7KH�LPSRUWDQFH�RI�SUHYHQWLYH�
WUDLQLQJ�DFWLRQV�IRU�WKH�UHGXFWLRQ�RI�ZRUNSODFH�DFFLGHQWV�ZLWKLQ�WKH�6SDQLVK�
FRQVWUXFWLRQ�VHFWRU��6DIHW\�6FLHQFH���������������

%DVKD�� 6�� $��� 0DLWL�� -�� �������� 5HODWLRQVKLSV� RI� GHPRJUDSKLF� IDFWRUV�� MRE� ULVN�
SHUFHSWLRQ�DQG�ZRUN�LQMXU\�LQ�D�VWHHO�SODQW�LQ�,QGLD��6DIHW\�6FLHQFH����������
���±�����

%HFN��8���/DVK��6���:\QQH��%�� ��������5LVN�VRFLHW\��7RZDUGV�D�QHZ�PRGHUQLW\�
6DJH��1XHYD�<RUN��(VWDGRV�8QLGRV��

%HFN�� 8��� 5H\�� -�� $�� �������� /D� VRFLHGDG� GHO� ULHVJR� JOREDO�� 6LJOR� 9HLQWLXQR��
0DGULG��(VSDxD��

%HVW��5���&KDUQHVV��1����������$JH�GLIIHUHQFHV�LQ�WKH�HIIHFW�RI�IUDPLQJ�RQ�ULVN\�
FKRLFH��$�PHWD�DQDO\VLV��3V\FKRORJ\�DQG�DJLQJ��������������

%LOLU��6���*�UFDQOL��*��(����������$�PHWKRG�IRU�GHWHUPLQDWLRQ�RI�DFFLGHQW�SUREDELOLW\�
LQ�FRQVWUXFWLRQ�LQGXVWU\��7HNQLN�'HUJL����������������������

%ODQN��9��/���$QGHUVVRQ��5���/LQGpQ��$���1LOVVRQ��%��&����������+LGGHQ�DFFLGHQW�
UDWHV�DQG�SDWWHUQV�LQ�WKH�6ZHGLVK�PLQLQJ�LQGXVWU\�GXH�WR�LQYROYHPHQW�RI�
FRQWUDFWRU�ZRUNHUV��6DIHW\�6FLHQFH������������������

%RL[�� 3�� �������� 6SULQW� R� FDUUHUD� GH� IRQGR�� 5HIOH[LRQHV� SDUD� XQ� EDODQFH� GH�
VLWXDFLyQ� DFHUFD� GH� OD� SUHYHQFLyQ� GH� ULHVJRV� ODERUDOHV�� &XDGHUQRV� GH�
5HODFLRQHV�/DERUDOHV�������������

%RL[�� 3��� *DUFtD�� $�� 0��� /ORUHQV�� &��� 7RUDGD�� 5�� �������� 3HUFHSFLRQHV� \�
([SHULHQFLDV�� ,QVWLWXWR� 6LQGLFDO� 7UDEDMR�� $PELHQWH� \� 6DOXG�� 9DOHQFLD��
(VSDxD��

%RQHP��(��0���(OOVZRUWK�� 3��&���*RQ]DOH]�� 5�� �������� $JH� GLIIHUHQFHV� LQ� ULVN��
3HUFHSWLRQV�� LQWHQWLRQV� DQG� GRPDLQV�� -RXUQDO� RI� %HKDYLRUDO� 'HFLVLRQ�
0DNLQJ�������������������
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%UROLQ��.���/DQQHU��'���+DOOGLQ��3����������:RUN�UHODWHG�WUDXPDWLF�EUDLQ� LQMXU\� LQ�
WKH�FRQVWUXFWLRQ�LQGXVWU\�LQ�6ZHGHQ�DQG�*HUPDQ\��6DIHW\�6FLHQFH�������
��������

%XUVW\Q��,���-RQDVL��/���:LOG��7��&����������2EWDLQLQJ�FRPSOLDQFH�ZLWK�RFFXSDWLRQDO�
KHDOWK�DQG�VDIHW\�UHJXODWLRQV��D�PXOWLOHYHO�VWXG\�XVLQJ�VHOI�GHWHUPLQDWLRQ�
WKHRU\�� ,QWHUQDWLRQDO� -RXUQDO� RI�(QYLURQPHQWDO�+HDOWK�5HVHDUFK�� ��� �����
���������

%\UQHV�� -�3�� �������� &RJQLWLYH� GHYHORSPHQW�� 7KH� &RUVLQL� (QF\FORSHGLD� RI�
3V\FKRORJ\������-RKQ�:LOH\�	�6RQV��1XHYD�<RUN��(VWDGRV�8QLGRV���

&DJQR��(���'L�*LXOLR��$���7UXFFR��3����������5LVN�DQG�FDXVHV�RI�ULVN�DVVHVVPHQW�
IRU� DQ� HIIHFWLYH� LQGXVWULDO� VDIHW\� PDQDJHPHQW�� ,QWHUQDWLRQDO� -RXUQDO� RI�
5HOLDELOLW\��4XDOLW\�DQG�6DIHW\�(QJLQHHULQJ�������������������

&DOYDULR� 3DUUD�� -�(�� ��������0DVFXOLQLGDG�� ULHVJRV� \� SDGHFLPLHQWRV� ODERUDOHV��
MRUQDOHURV� DJUtFRODV� GHO� SREODGR� 0LJXHO� $OHPiQ�� 6RQRUD�� 5HJLyQ� \�
VRFLHGDG������������������

&DPHURQ��,���+DUH��%���'DYLHV��5����������)DWDO�DQG�PDMRU�FRQVWUXFWLRQ�DFFLGHQWV��
$� FRPSDULVRQ� EHWZHHQ� 6FRWODQG� DQG� WKH� UHVW� RI� *UHDW� %ULWDLQ�� 6DIHW\�
6FLHQFH�������������������

&DPLQR� /ySH]��0��$���5LW]HO��'��2��� )RQWDQHGD�� ,���*RQ]iOH]�$OFDQWDUD��2�� -��
�������� &RQVWUXFWLRQ� LQGXVWU\� DFFLGHQWV� LQ� 6SDLQ�� -RXUQDO� RI� 6DIHW\�
5HVHDUFK�������������������

&DQDPDUHV��0��6���(VFULEDQR��%��9���*DUFtD��0��*���%DUULXVR��$��5���6iL]��$��5��
��������2FFXSDWLRQDO� ULVN�SUHYHQWLRQ� GLDJQRVLV�� $� VWXG\� RI� FRQVWUXFWLRQ�
60(V�LQ�6SDLQ��6DIHW\�6FLHQFH���������������

&DQWDOHMR��$��)���$LEDU��0��0��7���GH�OD�2UGHQ�5LYHUD��0��9����������$QiOLVLV�GH�ORV�
DFFLGHQWHV�GH�WUDEDMR�PRUWDOHV�HQ�(VSDxD��3UHYHQFLyQ�� WUDEDMR�\�VDOXG��
5HYLVWD�GHO�,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�H�+LJLHQH�HQ�HO�7UDEDMR������
�������

&DUULOOR�&DVWULOOR�� -�� $��� 2QLHYD�� /�� �������� )UDPHZRUN� IRU� WKH� XVH� RI� RIILFLDO�
RFFXSDWLRQDO�DFFLGHQW�LQYHVWLJDWLRQV�DV�D�OHDUQLQJ�WRRO��$QDO\VLV�RI�D�SXEOLF�
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SURJUDPPH� IRU� DFFLGHQW� LQYHVWLJDWLRQ� LQ� WKH� PDQXIDFWXULQJ�
VHFWRU��,QWHUQDWLRQDO�-RXUQDO�RI�5LVN�$VVHVVPHQW�DQG�0DQDJHPHQW����������
����������

&DUULOOR�&DVWULOOR�� -�� $��� 5XELR�5RPHUR�� -�� &��� 2QLHYD�� /�� �������� &DXVDWLRQ� RI�
VHYHUH� DQG� IDWDO� DFFLGHQWV� LQ� WKH� PDQXIDFWXULQJ� VHFWRU��,QWHUQDWLRQDO�
-RXUQDO�RI�2FFXSDWLRQDO�6DIHW\�DQG�(UJRQRPLFV��������������������

&DUULOORǦ&DVWULOOR�� -�� $��� 5XELRǦ5RPHUR�� -�� &��� 2QLHYD�� /��� /ySH]Ǧ$UTXLOORV�� $��
��������7KH�FDXVHV�RI�VHYHUH�DFFLGHQWV�LQ�WKH�$QGDOXVLDQ�PDQXIDFWXULQJ�
VHFWRU��WKH�UROH�RI�KXPDQ�IDFWRUV�LQ�RIILFLDO�DFFLGHQW�LQYHVWLJDWLRQV��+XPDQ�
)DFWRUV�DQG�(UJRQRPLFV�LQ�0DQXIDFWXULQJ�	�6HUYLFH�,QGXVWULHV�������������
����

&DUULOOR�&DVWULOOR��-��$���5XELR�5RPHUR��-��&���*XDGL[��-���2QLHYD��/����������5LVN�
DVVHVVPHQW�RI�PDLQWHQDQFH�RSHUDWLRQV��7KH�DQDO\VLV�RI�SHUIRUPLQJ�WDVN�
DQG�DFFLGHQW�PHFKDQLVP��,QWHUQDWLRQDO�-RXUQDO�RI�,QMXU\�&RQWURO�DQG�6DIHW\�
3URPRWLRQ��������������������

&DUULOOR�&DVWULOOR�� -�� $��� 7ULOOR�&DEHOOR�� $�� )��� 5XELR�5RPHUR�� -�� &�� ��������
&RQVWUXFWLRQ� DFFLGHQWV�� LGHQWLILFDWLRQ� RI� WKH�PDLQ� DVVRFLDWLRQV� EHWZHHQ�
FDXVHV��PHFKDQLVPV�DQG�VWDJHV�RI�WKH�FRQVWUXFWLRQ�SURFHVV��,QWHUQDWLRQDO�
-RXUQDO�RI�2FFXSDWLRQDO�6DIHW\�DQG�(UJRQRPLFV�������������������

&DVWLOOR�5RVD�� -��� 6XiUH]�&HEDGRU�� 0��� 5XELR�5RPHUR�� -�� &��� $JXDGR�� -�� $��
�������� 3HUVRQDO� IDFWRUV� DQG� FRQVHTXHQFHV� RI� HOHFWULFDO� RFFXSDWLRQDO�
DFFLGHQWV�LQ�WKH�SULPDU\��VHFRQGDU\�DQG�WHUWLDU\�VHFWRUV��6DIHW\�6FLHQFH��
�������������

&(6��&RQVHMR�(FRQyPLFR�\�6RFLDO���������(O�SDSHO�GHO�VHFWRU�GH�OD�FRQVWUXFFLyQ�
HQ�HO�FUHFLPLHQWR�HFRQyPLFR��FRPSHWLWLYLGDG��FRKHVLyQ�\�FDOLGDG�GH�YLGD��
&RQVHMR�(FRQyPLFR� \�6RFLDO��'HSDUWDPHQWR�GH�SXEOLFDFLRQHV��&RQVHMR�
(FRQyPLFR�\�6RFLDO��0DGULG��(VSDxD��

&(6�� &RQVHMR� (FRQyPLFR� \� 6RFLDO� �������� 0HPRULD� VREUH� OD� VLWXDFLyQ�
VRFLRHFRQyPLFD� \� ODERUDO� GH� (VSDxD� HQ� ������ &RQVHMR� (FRQyPLFR� \�
6RFLDO��&RQVHMR�(FRQyPLFR�\�6RFLDO��0DGULG��(VSDxD��
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&LIUH��(���6DODQRYD�6RULD��0���)UDQFR�*RQ]DOH]��-����������5LHVJRV�SVLFRVRFLDOHV�
GH� KRPEUHV� \� PXMHUHV� HQ� HO� WUDEDMR�� ¢8QD� FXHVWLyQ� GH� GLIHUHQFLDV"�
*HVWLyQ�3UiFWLFD�GH�5LHVJRV�/DERUDOHV������������

&RQWH��-��&���5XELR��(��$���*DUFtD��$�� ,���&DQR��)��-�� �����D���&RUUHVSRQGHQFH�
PRGHO� RI� RFFXSDWLRQDO� DFFLGHQWV�� $QDLV� GD� $FDGHPLD� %UDVLOHLUD� GH�
&LrQFLDV�����������������

&RQWH�� -�� &��� 5XELR�� (�� $��� *DUFtD�� $�� ,��� &DQR�� )�� -�� �����E��� 2FFXSDWLRQDO�
DFFLGHQWV�PRGHO�EDVHG�RQ�ULVN±LQMXU\�DIILQLW\�JURXSV��6DIHW\�6FLHQFH�����
��������������

&RUGHOOLHUL��3���%DUDOOD��)���)HUOD]]R��)���6JDOOD��5���3LFFDUGL��/���*LDQQLQL��$��0��
�������� *HQGHU� HIIHFWV� LQ� \RXQJ� URDG� XVHUV� RQ� URDG� VDIHW\� DWWLWXGHV��
EHKDYLRUV�DQG�ULVN�SHUFHSWLRQ��)URQWLHUV�LQ�3V\FKRORJ\�����������

&RUWpV�'tD]��-��0����������7pFQLFDV�GH�SUHYHQFLyQ�GH�ULHVJRV�ODERUDOHV��(GLWRULDO�
7HEDU��0DGULG��(VSDxD��

&RXUWHQD\��:�� +�� �������� &RQVWUXFWLRQV� RI�PDVFXOLQLW\� DQG� WKHLU� LQIOXHQFH� RQ�
PHQ
V� ZHOOEHLQJ�� D� WKHRU\� RI� JHQGHU� DQG� KHDOWK�� 6RFLDO� 6FLHQFH� 	�
PHGLFLQH����������������������

&RYHOOR��9��7���0HUNKRKHU��0��:����������5LVN�DVVHVVPHQW�PHWKRGV��DSSURDFKHV�
IRU� DVVHVVLQJ� KHDOWK� DQG� HQYLURQPHQWDO� ULVNV�� 6SULQJHU� 6FLHQFH� 	�
%XVLQHVV�0HGLD��1XHYD�<RUN��(VWDGRV�8QLGRV��

&RYHOOR��9��7���0XPSRZHU�� -�� ��������5LVN�DQDO\VLV�DQG� ULVN�PDQDJHPHQW�� DQ�
KLVWRULFDO�SHUVSHFWLYH��5LVN�DQDO\VLV������������������

&KDX�� 1��� *DXFKDUG�� *�� &��� 6LHJIULHG�� &��� %HQDPJKDU�� /��� 'DQJHO]HU�� -�� /���
)UDQoDLV��0��� -DFTXLQ�� 5��� 6RXUGRW�� $��� 3HUULQ�� 3�3���0XU�� -��0�� ��������
5HODWLRQVKLSV�RI�MRE��DJH��DQG�OLIH�FRQGLWLRQV�ZLWK�WKH�FDXVHV�DQG�VHYHULW\�
RI�RFFXSDWLRQDO�LQMXULHV�LQ�FRQVWUXFWLRQ�ZRUNHUV��,QWHUQDWLRQDO�$UFKLYHV�RI�
2FFXSDWLRQDO�DQG�(QYLURQPHQWDO�+HDOWK��������������

&KHQ��:��7���/LX��6��6���/LRX��6��:���6XQ��:��=����������'LVFUHSDQFLHV�EHWZHHQ�
0DQDJHPHQW�DQG�/DERU�3HUFHSWLRQV�RI�&RQVWUXFWLRQ�6LWH�6DIHW\��$SSOLHG�
0HFKDQLFV�DQG�0DWHULDOV������������������
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&KHQJ��&��:���/HX��6��6���&KHQJ��<��0���:X��7��&���/LQ��&��&����������$SSO\LQJ�
GDWD� PLQLQJ� WHFKQLTXHV� WR� H[SORUH� IDFWRUV� FRQWULEXWLQJ� WR� RFFXSDWLRQDO�
LQMXULHV�LQ�7DLZDQ
V�FRQVWUXFWLRQ�LQGXVWU\��$FFLGHQW�$QDO\VLV�	�3UHYHQWLRQ��
��������������

&KHQJ��&��:���/HX��6��6���/LQ��&��&���)DQ��&����������&KDUDFWHULVWLF�DQDO\VLV�RI�
RFFXSDWLRQDO�DFFLGHQWV�DW�VPDOO�FRQVWUXFWLRQ�HQWHUSULVHV��6DIHW\�6FLHQFH��
������������������

&KHQJ��&��:���/LQ��&��&���/HX��6��6����������8VH�RI�DVVRFLDWLRQ�UXOHV�WR�H[SORUH�
FDXVH±HIIHFW� UHODWLRQVKLSV� LQ� RFFXSDWLRQDO� DFFLGHQWV� LQ� WKH� 7DLZDQ�
FRQVWUXFWLRQ�LQGXVWU\��6DIHW\�6FLHQFH��������������������

&KHQJ��<���GHU�<X��:���/L��4����������*$�EDVHG�PXOWL�OHYHO�DVVRFLDWLRQ�UXOH�PLQLQJ�
DSSURDFK� IRU�GHIHFW�DQDO\VLV� LQ� WKH�FRQVWUXFWLRQ� LQGXVWU\��$XWRPDWLRQ� LQ�
&RQVWUXFWLRQ��������������

&KL��&��)���&KDQJ��7��&���+XQJ��.��+����������6LJQLILFDQW�LQGXVWU\±VRXUFH�RI�LQMXU\±
DFFLGHQW�W\SH�IRU�RFFXSDWLRQDO�IDWDOLWLHV�LQ�7DLZDQ��,QWHUQDWLRQDO�-RXUQDO�RI�
,QGXVWULDO�(UJRQRPLFV������������������

&KL��&��)���&KDQJ��7��&���7LQJ��+�� ,�� ��������$FFLGHQW�SDWWHUQV�DQG�SUHYHQWLRQ�
PHDVXUHV�IRU�IDWDO�RFFXSDWLRQDO�IDOOV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��$SSOLHG�
(UJRQRPLFV��������������������

&KL��&��)���/LQ��6��=���'HZL��5��6����������*UDSKLFDO�IDXOW�WUHH�DQDO\VLV�IRU�IDWDO�IDOOV�
LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��$FFLGHQW�$QDO\VLV�	�3UHYHQWLRQ���������������

&KL��&��)���<DQJ��&��&���&KHQ��=��/�����������,Q�GHSWK�DFFLGHQW�DQDO\VLV�RI�HOHFWULFDO�
IDWDOLWLHV� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\�� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QGXVWULDO�
(UJRQRPLFV��������������������

&KLQGD�� 7�� �������� ([DPLQDWLRQ� RI� 7KDL� FRQVWUXFWLRQ� VDIHW\� IDFWRUV� XVLQJ� WKH�
DQDO\WLF� KLHUDUFK\� SURFHVV�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6PDUW� +RPH�� �� �����
���������

&KPXWLQD��.���5RVH��-����������%XLOGLQJ�UHVLOLHQFH��.QRZOHGJH��H[SHULHQFH�DQG�
SHUFHSWLRQV� DPRQJ� LQIRUPDO� FRQVWUXFWLRQ� VWDNHKROGHUV�� ,QWHUQDWLRQDO�
-RXUQDO�RI�'LVDVWHU�5LVN�5HGXFWLRQ���������������
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&KRL��6��'���*XR��/���.LP��-���;LRQJ��6����������&RPSDULVRQ�RI�IDWDO�RFFXSDWLRQDO�
LQMXULHV� LQ� FRQVWUXFWLRQ� LQGXVWU\� LQ� WKH�8QLWHG�6WDWHV��6RXWK�.RUHD�� DQG�
&KLQD��,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�(UJRQRPLFV�������������

'DYLV�� 0�� (�� �������� 3HUFHSWLRQV� RI� RFFXSDWLRQDO� ULVN� E\� 86� FRPPHUFLDO�
ILVKHUPHQ��0DULQH�3ROLF\�����������������

'H�6ROPLQLKDF��+����������3URFHVRV�\�WpFQLFDV�GH�FRQVWUXFFLyQ��(GLFLRQHV�8&��
6DQWLDJR��&KLOH���

'HEUDK��<��$���2IRUL��*����������6XEFRQWUDFWLQJ��IRUHLJQ�ZRUNHUV�DQG�MRE�VDIHW\�LQ�
WKH�6LQJDSRUH�FRQVWUXFWLRQ�LQGXVWU\��$VLD�3DFLILF�%XVLQHVV�5HYLHZ���������
����������

'H-R\��'��0����������$�EHKDYLRUDO�GLDJQRVWLF�PRGHO�IRU�VHOI�SURWHFWLYH�EHKDYLRU�
LQ�WKH�ZRUNSODFH��3URIHVVLRQDO�6DIHW\������������������

'LDV�� /�� 0�� $�� �������� 2FFXSDWLRQDO� VDIHW\� DQG� KHDOWK� FRRUGLQDWLRQ� LQ� WKH�
FRQVWUXFWLRQ� LQGXVWU\� LQ� (XURSHDQ� 8QLRQ� &RXQWULHV�� 85/��
KWWSV���ZZ��LVVD�LQW�VLWHV�GHIDXOW�ILOHV�GRFXPHQWV�SUHYHQWLRQ��B�
B26+&BLQBWKHB&RQVWUXFWLRQB,QGXVWU\BHQ�������SGI��

'RQJ�� &��� :DQJ�� )��� /L�� +��� 'LQJ�� /��� /XR�� +�� �������� .QRZOHGJH� G\QDPLFV�
LQWHJUDWHG� PDS� DV� D� EOXHSULQW� IRU� V\VWHP� GHYHORSPHQW�� DSSOLFDWLRQV� WR�
VDIHW\� ULVN� PDQDJHPHQW� LQ� :XKDQ� PHWUR� SURMHFW�� $XWRPDWLRQ� LQ�
&RQVWUXFWLRQ���������������

'RQJ��;���5LQJHQ��.���0HQ��<���)XMLPRWR��$����������0HGLFDO�FRVWV�DQG�VRXUFHV�RI�
SD\PHQW� IRU�ZRUN�UHODWHG� LQMXULHV�DPRQJ�+LVSDQLF�FRQVWUXFWLRQ�ZRUNHUV��
-RXUQDO�RI�RFFXSDWLRQDO�DQG�HQYLURQPHQWDO�PHGLFLQH���������������������

'RXJODV��0���:LOGDYVN\��$����������5LVN�DQG�FXOWXUH��$Q�HVVD\�RQ�WKH�VHOHFWLRQ�
RI�WHFKQRORJLFDO�DQG�HQYLURQPHQWDO�GDQJHUV��(GLWRULDO�GH�OD�8QLYHUVLGDG�GH�
&DOLIRUQLD��2DNODQG��(VWDGRV�8QLGRV��

'XODLPL��0��� &KLQ�� .�� <�� .�� ��������0DQDJHPHQW� SHUVSHFWLYH� RI� WKH� EDODQFHG�
VFRUHFDUG�WR�PHDVXUH�VDIHW\�FXOWXUH�LQ�FRQVWUXFWLRQ�SURMHFWV�LQ�6LQJDSRUH��
,QWHUQDWLRQDO�-RXUQDO�RI�&RQVWUXFWLRQ�0DQDJHPHQW����������������
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'XUiQ�/ySH]��)���7XGHOD�&DPEURQHUR��*���9DOGHROLYDV�*DUFtD��<����������,QIRUPH�
VREUH�OD�VLWXDFLyQ�GH�OD�SUHYHQFLyQ�GH�ULHVJRV�ODERUDOHV�HQ�HO�VHFWRU�GH�OD�
FRQVWUXFFLyQ�HQ�(VSDxD���(GLVRIHU��0DGULG��(VSDxD��

(DVWPDQ��&���/HH��-��0���-HRQJ��<��6���/HH��-��.����������$XWRPDWLF�UXOH�EDVHG�
FKHFNLQJ�RI�EXLOGLQJ�GHVLJQV��$XWRPDWLRQ�LQ�&RQVWUXFWLRQ����������������

(OLDVVRQ��.���3DOP��3���1\PDQ��7���)RUVPDQ��0����������,QWHU�DQG�LQWUD�REVHUYHU�
UHOLDELOLW\�RI�ULVN�DVVHVVPHQW�RI�UHSHWLWLYH�ZRUN�ZLWKRXW�DQ�H[SOLFLW�PHWKRG��
$SSOLHG�(UJRQRPLFV�����������

(XURSHDQ� &RPPLVVLRQ�� ��������(XURSHDQ� 6WDWLVWLFV� RQ� $FFLGHQWV� DW� :RUN�
�(6$:���0HWKRGRORJ\��8QLyQ�(XURSHD��/X[HPEXUJR��/X[HPEXUJR��

(XURVWDW���������(XURSHDQ�6WDWLVWLFV�RQ�$FFLGHQWV�DW�:RUN��(6$:�²6XPPDU\�
0HWKRGRORJ\���8QLyQ�(XURSHD��/X[HPEXUJR��/X[HPEXUJR��

(XVWDW���(XVNDO�(VWDWLVWLND�(UDNXQGHD���������7LSR�GH�REUD��&RQVWUXFFLyQ���85/��
KWWSV���ZZZ�HXVWDW�HXV�GRFXPHQWRV�RSWB��WHPDB���HOHPB�����GHILQLFLRQ
�KWPO��

)DELDQL��-��/����������/D�VRFLHWH�YXOQHUDEOH��HYDOXHU�HW�PDLWULVHU�OHV�ULVTXHV��(FROH�
QRUPDOH�VXSHULHXUH��3DULV��)UDQFLD���

)DQJ��'��3���;LH��)���+XDQJ��;��<���/L��+����������)DFWRU�DQDO\VLV�EDVHG�VWXGLHV�
RQ� FRQVWUXFWLRQ� ZRUNSODFH� VDIHW\� PDQDJHPHQW� LQ� &KLQD�� ,QWHUQDWLRQDO�
-RXUQDO�RI�3URMHFW�0DQDJHPHQW�����������������

)HUQiQGH]�� /��� 3pUH]�� 0��� 0HQpQGH]�� 0��� /i]DUD�� 0�� �������� $FFLGHQWHV� H�
LQFLGHQWHV� GH� WUDEDMR�� *XtD� VLQGLFDO��85/��
KWWSV���ZZZ�FFRR�FDW�SGIBGRFXPHQWV�$$77�SGI��

)HUQiQGH]�0XxL]�� %��� 0RQWHV�3HyQ�� -�� 0��� 9i]TXH]�2UGiV�� &�� -�� ��������
2FFXSDWLRQDO� DFFLGHQWV� DQG� WKH� HFRQRPLF� F\FOH� LQ� 6SDLQ� �����������
6DIHW\�6FLHQFH����������������

)HUQiQGH]�0XxL]��%���0RQWHV�3HyQ��-��0���9i]TXH]�2UGiV��&��-����������5HODWLRQ�
EHWZHHQ�RFFXSDWLRQDO�VDIHW\�PDQDJHPHQW�DQG�ILUP�SHUIRUPDQFH��6DIHW\�
6FLHQFH����������������
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)H\HU�� $��0���:LOOLDPVRQ�� $��0�� �������� $� FODVVLILFDWLRQ� V\VWHP� IRU� FDXVHV� RI�
RFFXSDWLRQDO� DFFLGHQWV� IRU� XVH� LQ� SUHYHQWLYH� VWUDWHJLHV��6FDQGLQDYLDQ�
-RXUQDO�RI�ZRUN��(QYLURQPHQW�	�+HDOWK�������������������

)LQGOH\��0���6PLWK��6���*RUVNL��-���2¶QHLO��0����������6DIHW\�FOLPDWH�GLIIHUHQFHV�
DPRQJ� MRE� SRVLWLRQV� LQ� D� QXFOHDU� GHFRPPLVVLRQLQJ� DQG� GHPROLWLRQ�
LQGXVWU\��(PSOR\HHV¶�VHOI�UHSRUWHG�VDIHW\�DWWLWXGHV�DQG�SHUFHSWLRQV��6DIHW\�
6FLHQFH�������������������

)RQVHFD��(��'���/LPD��)��3���'XDUWH��)����������)URP�FRQVWUXFWLRQ�VLWH�WR�GHVLJQ��
7KH� GLIIHUHQW� DFFLGHQW� SUHYHQWLRQ� OHYHOV� LQ� WKH� EXLOGLQJ� LQGXVWU\��6DIHW\�
6FLHQFH���������������

)RUWH]D�� )�� -��� &DUUHWHUR�*yPH]�� -�� 0��� 6HVH�� $�� �������� 2FFXSDWLRQDO� ULVNV��
DFFLGHQWV�RQ�VLWHV�DQG�HFRQRPLF�SHUIRUPDQFH�RI�FRQVWUXFWLRQ�ILUPV��6DIHW\�
6FLHQFH�������������

)UDJRXOL��(���7KHRGRXORX��3����������7KH�ZD\�SHRSOH�DQG�VRFLHWLHV�SHUFHLYH�WKH�
QDWXUH�DQG�FRQWH[W�RI� ULVN� LV�GLIIHUHQW��GXH� WR�SV\FKRORJLFDO�DQG�FXOWXUDO�
LVVXHV��-RXUQDO�RI�(FRQRPLFV�DQG�%XVLQHVV�����������������

)UDLOH�� $�� �������� 173� ����� &DXVDV� GH� DFFLGHQWHV�� FODVLILFDFLyQ� \�
FRGLILFDFLyQ��,QVWLWXWR� 1DFLRQDO� GH� 6HJXULGDG� \� 6DOXG� HQ� HO� 7UDEDMR��
0DGULG��(VSDxD��

)XQJ��,��:���7DP��9��:���/R��7��<���/X��/��/����������'HYHORSLQJ�D�ULVN�DVVHVVPHQW�
PRGHO� IRU� FRQVWUXFWLRQ� VDIHW\�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3URMHFW�
0DQDJHPHQW��������������������

)XQJ�� ,��:��� /R�� 7�� <��� 7XQJ�� .��&�� �������� 7RZDUGV� D� EHWWHU� UHOLDELOLW\� RI� ULVN�
DVVHVVPHQW��'HYHORSPHQW�RI�D�TXDOLWDWLYH�	�TXDQWLWDWLYH� ULVN�HYDOXDWLRQ�
PRGHO��4�5(0��IRU�GLIIHUHQW�WUDGHV�RI�FRQVWUXFWLRQ�ZRUNV�LQ�+RQJ�.RQJ��
$FFLGHQW�$QDO\VLV�	�3UHYHQWLRQ���������������

*DOODVWHJL�� 0��� -LPpQH]�=DEDOD�� $��� 0ROLQXHYR�� $��� $XUUHNRHW[HD�� -�-��� 6DQWD�
0DULQD�� /��� 9R]PHGLDQR�� /��� ,EDUOX]HD�� -�� �������� ([SRVXUH� DQG� KHDOWK�
ULVNV� SHUFHSWLRQ� RI� H[WUHPHO\� ORZ� IUHTXHQF\� DQG� UDGLRIUHTXHQF\�
HOHFWURPDJQHWLF� ILHOGV� DQG� WKH� HIIHFW� RI� SURYLGLQJ� LQIRUPDWLRQ��
(QYLURQPHQWDO�5HVHDUFK����������������
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*DOOHJR�� 9��� 6iQFKH]�� $��� 0DUWyQ�� ,��� 	� 0DUWRUHOO�� 6�� �������� $QDO\VLV� RI�
RFFXSDWLRQDO� DFFLGHQWV� LQ� 6SDLQ� XVLQJ� VKULQNDJH� UHJUHVVLRQ� PHWKRGV��
6DIHW\�6FLHQFH���������������

*DPEDWHVH��-�$���%HKP��0���5DMHQGUDQ��6����������'HVLJQ¶V�UROH�LQ�FRQVWUXFWLRQ�
DFFLGHQW� FDXVDOLW\� DQG� SUHYHQWLRQ�� SHUVSHFWLYHV� IURP� DQ� H[SHUW� SDQHO��
6DIHW\�6FLHQFH�������������������

*DQJROHOOV��0���&DVDOV��0���)RUFDGD��1���5RFD��;���)XHUWHV��$����������0LWLJDWLQJ�
FRQVWUXFWLRQ� VDIHW\� ULVNV� XVLQJ� SUHYHQWLRQ� WKURXJK� GHVLJQ�� -RXUQDO� RI�
6DIHW\�5HVHDUFK�������������������

*DR��5���&KDQ��$��3���8WDPD��:��3���=DKRRU��+����������:RUNHUV¶�SHUFHSWLRQV�RI�
VDIHW\�FOLPDWH�LQ�LQWHUQDWLRQDO�FRQVWUXFWLRQ�SURMHFWV��HIIHFWV�RI�QDWLRQDOLW\��
UHOLJLRXV� EHOLHI�� DQG� HPSOR\PHQW� PRGH�� -RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ�DQG�0DQDJHPHQW����������������������

*DUFtD�$FRVWD��9�����������(O�ULHVJR�FRPR�FRQVWUXFFLyQ�VRFLDO�\�OD�FRQVWUXFFLyQ�
VRFLDO�GH�ULHVJRV��'HVDFDWRV�������������

*LEE�� $��� /LQJDUG�� +��� %HKP�� 0��� &RRNH�� 7�� �������� &RQVWUXFWLRQ� DFFLGHQW�
FDXVDOLW\�� OHDUQLQJ� IURP� GLIIHUHQW� FRXQWULHV� DQG� GLIIHULQJ� FRQVHTXHQFHV��
&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV�������������������

*ROGHQKDU�� /�� 0��� 6ZHHQH\�� 0�� +�� �������� 7UDGHVZRPHQ
V� SHUVSHFWLYHV� RQ�
RFFXSDWLRQDO� KHDOWK� DQG� VDIHW\�� $� TXDOLWDWLYH� LQYHVWLJDWLRQ�� $PHULFDQ�
-RXUQDO�RI�,QGXVWULDO�0HGLFLQH������������������

*ROL]DGHK�� +��� +RQ�� &�� .��� 'URJHPXOOHU�� 5��� +RVVHLQL�� 0�� 5�� �������� 'LJLWDO�
HQJLQHHULQJ� SRWHQWLDO� LQ� DGGUHVVLQJ� FDXVHV� RI� FRQVWUXFWLRQ� DFFLGHQWV��
$XWRPDWLRQ�LQ�&RQVWUXFWLRQ����������������

*RQFDOYHV� )LOKR�� $�� 3���:DWHUVRQ�� 3��� -XQ�� *�� 7�� �������� ,PSURYLQJ� DFFLGHQW�
DQDO\VLV�LQ�FRQVWUXFWLRQ±'HYHORSPHQW�RI�D�FRQWULEXWLQJ�IDFWRU�FODVVLILFDWLRQ�
IUDPHZRUN�DQG�HYDOXDWLRQ�RI�LWV�YDOLGLW\�DQG�UHOLDELOLW\��6DIHW\�6FLHQFH�������
��������

*RQ]iOH]�0DUWtQ��%���3XPDUHV��3���5RMDV��$��-����������(O�³FRODSVR´�GHO�VHFWRU�GH�
OD� FRQVWUXFFLyQ� \� VXV� UHSHUFXVLRQHV� VRFLRODERUDOHV� VREUH� OD� SREODFLyQ�
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LQPLJUDQWH�� $QiOLVLV� GH� ODV� IXHQWHV� HVWDGtVWLFDV��� )XQGDFLyQ� 3~EOLFD�
$QGDOX]D�&HQWUR�GH�(VWXGLRV�$QGDOXFHV��6HYLOOD��(VSDxD��

*ULOO��0���1LHOVHQ��.����������3URPRWLQJ�DQG�LPSHGLQJ�VDIHW\±$�TXDOLWDWLYH�VWXG\�
LQWR� GLUHFW� DQG� LQGLUHFW� VDIHW\� OHDGHUVKLS� SUDFWLFHV� RI� FRQVWUXFWLRQV� VLWH�
PDQDJHUV��6DIHW\�6FLHQFH����������������

*XQGX]��0���%LUJRQXO��0�7���2]GHPLU��0����������)X]]\�VWUXFWXUDO�HTXDWLRQ�PRGHO�
WR�DVVHVV�FRQVWUXFWLRQ�VLWH� VDIHW\�SHUIRUPDQFH�� -RXUQDO�RI�&RQVWUXFWLRQ�
(QJLQHHULQJ�DQG�0DQDJHPHQW����������������������

*XR�� %�� +��� *RK�� <�� 0�� �������� 2QWRORJ\� IRU� GHVLJQ� RI� DFWLYH� IDOO� SURWHFWLRQ�
V\VWHPV��$XWRPDWLRQ�LQ�&RQVWUXFWLRQ����������������

*XR�� 6��� =KDQJ�� 3��� 'LQJ�� /�� �������� 7LPH�VWDWLVWLFDO� ODZV� RI� ZRUNHUV¶� XQVDIH�
EHKDYLRU�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��D�FDVH�VWXG\��3K\VLFD�$��6WDWLVWLFDO�
0HFKDQLFV�DQG�LWV�$SSOLFDWLRQV�����������������

*�UFDQOL��*��(���%LOLU��6���6HYLP��0����������$FWLYLW\�EDVHG�ULVN�DVVHVVPHQW�DQG�
VDIHW\�FRVW�HVWLPDWLRQ�IRU�UHVLGHQWLDO�EXLOGLQJ�FRQVWUXFWLRQ�SURMHFWV��6DIHW\�
6FLHQFH������������

*�UFDQOL��*��(���0�QJHQ��8����������$Q�RFFXSDWLRQDO�VDIHW\�ULVN�DQDO\VLV�PHWKRG�
DW� FRQVWUXFWLRQ�VLWHV�XVLQJ� IX]]\�VHWV�� ,QWHUQDWLRQDO� -RXUQDO�RI� ,QGXVWULDO�
(UJRQRPLFV��������������������

+DOH��$��5���$OH��%��-���*RRVVHQV��/��+���+HLMHU��7���%HOODP\��/��-���0XG��0��/���
5RHOHQ��$���%DNVWHHQ��+���3RVW��-���3DSD]RJORX��,��$���%ORHPKRII��$���2K��-��
,�� �������� 0RGHOLQJ� DFFLGHQWV� IRU� SULRULWL]LQJ� SUHYHQWLRQ��5HOLDELOLW\�
(QJLQHHULQJ�	�6\VWHP�6DIHW\�����������������������

+DOH��$���:DONHU��'���:DOWHUV��1���%ROW��+����������'HYHORSLQJ�WKH�XQGHUVWDQGLQJ�
RI� XQGHUO\LQJ� FDXVHV�RI� FRQVWUXFWLRQ� IDWDO� DFFLGHQWV��6DIHW\�6FLHQFH�����
������������������

+DOORZHOO��0��� �������� 6DIHW\� ULVN� SHUFHSWLRQ� LQ� FRQVWUXFWLRQ� FRPSDQLHV� LQ� WKH�
3DFLILF�1RUWKZHVW�RI�WKH�86$��&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV��
�����������������
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+DVHEH�� 7��� 6DNDL�� 7�� �������� $UH� HOGHUO\� ZRUNHUV� PRUH� OLNHO\� WR� GLH� LQ�
RFFXSDWLRQDO�DFFLGHQWV"�(YLGHQFH�IURP�ERWK�LQGXVWU\�DJJUHJDWHG�GDWD�DQG�
DGPLQLVWUDWLYH� LQGLYLGXDO�OHYHO� GDWD� LQ� MDSDQ�� -DSDQ� DQG� WKH� :RUOG�
(FRQRP\��������������

+DVODP��5��$���+LGH��6��$���*LEE��$��*���*\L��'��(���3DYLWW��7���$WNLQVRQ��6���'XII��
$�� 5�� �������� &RQWULEXWLQJ� IDFWRUV� LQ� FRQVWUXFWLRQ� DFFLGHQWV�� $SSOLHG�
(UJRQRPLFV��������������������

+DZNHV��*���+RXJKWRQ�� -��� 5RZH��*�� ��������5LVN� DQG�ZRUU\� LQ� HYHU\GD\� OLIH��
&RPSDULQJ� GLDULHV� DQG� LQWHUYLHZV� DV� WRROV� LQ� ULVN� SHUFHSWLRQ� UHVHDUFK��
+HDOWK��5LVN�	�6RFLHW\�������������������

+DZNHV�� *��� 5RZH�� *�� �������� $� FKDUDFWHULVDWLRQ� RI� WKH� PHWKRGRORJ\� RI�
TXDOLWDWLYH�UHVHDUFK�RQ�WKH�QDWXUH�RI�SHUFHLYHG�ULVN��WUHQGV�DQG�RPLVVLRQV��
-RXUQDO�RI�5LVN�5HVHDUFK�������������������

+HLQULFK�� +��:�� �������� ,QGXVWULDO� $FFLGHQW�3UHYHQWLRQ�� $�6FLHQWLILF� $SSURDFK��
0F*UDZ�+LOO��1XHYD�<RUN��(VWDGRV�8QLGRV���

+HLQULFK��+��:���5RRV��1���3HWHUVHQ��'�� �������� ,QGXVWULDO�$FFLGHQW�3UHYHQWLRQ�
0F*UDZ�+LOO��1XHYD�<RUN��(VWDGRV�8QLGRV��

+LGH��6��$���$WNLQVRQ��6���3DYLWW��7��&���+DVODP��5���*LEE��$��*���*\L��'��(����������
&DXVDO� IDFWRUV� LQ� FRQVWUXFWLRQ� DFFLGHQWV�� +HDOWK� DQG� 6DIHW\� ([HFXWLYH��
/RQGUHV��5HLQR�8QLGR��

+LQ]H��-��:���7HL]HU��-����������9LVLELOLW\�UHODWHG�IDWDOLWLHV�UHODWHG�WR�FRQVWUXFWLRQ�
HTXLSPHQW��6DIHW\�6FLHQFH�������������������

+LQ]H��-���+XDQJ��;���7HUU\��/����������7KH�QDWXUH�RI�VWUXFN�E\�DFFLGHQWV��-RXUQDO�
RI�&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW���������������������

+LQ]H��-���3HGHUVHQ��&���)UHGOH\��-����������,GHQWLI\LQJ�URRW�FDXVHV�RI�FRQVWUXFWLRQ�
LQMXULHV��-RXUQDO�RI�&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW������ �����
�������

+ROD��%���6]yVWDN��0�������D���0HWKRGRORJ\�RI�DQDO\VLQJ�WKH�DFFLGHQW�UDWH�LQ�WKH�
FRQVWUXFWLRQ�LQGXVWU\��3URFHGLD�(QJLQHHULQJ�����������������
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+ROD�� %��� 6]yVWDN�� 0�� �����E��� $Q� RFFXSDWLRQDO� SURILOH� RI� SHRSOH� LQMXUHG� LQ�
DFFLGHQWV� DW� ZRUN� LQ� WKH� SROLVK� FRQVWUXFWLRQ� LQGXVWU\�� 3URFHGLD�
(QJLQHHULQJ���������������

+ROOQDJHO��(����������5LVN��EDUULHUV �VDIHW\"��6DIHW\�6FLHQFH�������������������

+ROOQDJHO�� (��� *RWHPDQ�� 2�� �������� 7KH� IXQFWLRQDO� UHVRQDQFH� DFFLGHQW�
PRGHO��3URFHHGLQJV� RI� FRJQLWLYH� V\VWHP� HQJLQHHULQJ� LQ� SURFHVV�
SODQW�����������������

+¡\ODQG��6��$���6NRWQHV��5������+ROWH��.��$����������$Q�HPSLULFDO�H[SORUDWLRQ�RI�
WKH�SUHVHQFH�RI�+52�VDIHW\�SULQFLSOHV�DFURVV�WKH�KHDOWK�FDUH�VHFWRU�DQG�
FRQVWUXFWLRQ�LQGXVWU\�LQ�1RUZD\��6DIHW\�6FLHQFH����������������

+XDQJ��<��+���&KHQ��-��&���'H$UPRQG��6���&LJXODURY��.���&KHQ��3��<����������5ROHV�
RI� VDIHW\� FOLPDWH� DQG� VKLIW� ZRUN� RQ� SHUFHLYHG� LQMXU\� ULVN�� $� PXOWL�OHYHO�
DQDO\VLV��$FFLGHQW�$QDO\VLV�	�3UHYHQWLRQ���������������������

+XUVW�� 1��� �������� 5LVN� DVVHVVPHQW�� WKH� KXPDQ� GLPHQVLRQ�� 5R\DO� 6RFLHW\� RI�
&KHPLVWU\�� ,QIDQWH�� 0��� 5RPDQ�� 0��� 7UDYHUVR�� -��� ������ 7KH� VSDQLVK�
FRQVWUXFWLRQ� VHFWRU� XQGHU� JHQGHU� SHUVSHFWLYH�� $QDO\VLV� RI� ZRUNLQJ�
FRQGLWLRQV��5HYLVWD�GH�OD�&RQVWUXFFLyQ�����������������

,NSH�� (��� +DPPRQ�� )��� 2ORNH�� '�� �������� &RVW�EHQHILW� DQDO\VLV� IRU� DFFLGHQW�
SUHYHQWLRQ� LQ�FRQVWUXFWLRQ�SURMHFWV��-RXUQDO�RI�&RQVWUXFWLRQ�(QJLQHHULQJ�
DQG�0DQDJHPHQW��������������������

,P��+��-���.ZRQ��<��-���.LP��6��*���.LP��<��.���-X��<��6���/HH��+��3����������7KH�
FKDUDFWHULVWLFV� RI� IDWDO� RFFXSDWLRQDO� LQMXULHV� LQ� .RUHD¶V� FRQVWUXFWLRQ�
LQGXVWU\������±������6DIHW\�6FLHQFH���������������������

,1(� �������� $QXDULR� (VWDGtVWLFR�� ,QVWLWXWR� 1DFLRQDO� GH� (VWDGtVWLFD�� 85/��
KWWSV���ZZZ�LQH�HV����

,16+7� ��������(5*$�1RWLFLDV��1~PHUR����� ,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�H�
+LJLHQH�HQ�HO�7UDEDMR��0DGULG��(VSDxD���

,16+7� �����D��� $QiOLVLV� GH� PRUWDOLGDG� SRU� DFFLGHQWH� GH� WUDEDMR� HQ� (VSDxD��
����������������,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�H�+LJLHQH�HQ�HO�7UDEDMR��
0DGULG��(VSDxD���
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,16+7�� �����E��� 6HJXULGDG� HQ� HO� WUDEDMR�� ,QVWLWXWR� 1DFLRQDO� GH� 6HJXULGDG� H�
+LJLHQH�HQ�HO�7UDEDMR��0DGULG��(VSDxD��

,16+7����������$QiOLVLV�GH�PRUWDOLGDG�SRU�DFFLGHQWH�GH�WUDEDMR�HQ�(VSDxD�������
±��������������,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�H�+LJLHQH�HQ�HO�7UDEDMR��
0LQLVWHULR�GH�(PSOHR�\�6HJXULGDG��0DGULG��(VSDxD��

,16+7����������(VWUDWHJLD�(VSDxROD�GH�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR������
������ ,QVWLWXWR� 1DFLRQDO� GH� 6HJXULGDG� H� +LJLHQH� HQ� HO� 7UDEDMR�� 85/���
KWWSV���ZZZ�LQVVW�HV�GRFXPHQWV��������������(675$7(*,$�667���B
���SGI��DG���F��G�G���DE���F���I���H�FG����"W ���������������

,1667�� �������� (5*#RQOLQH��1~PHUR������ ,QVWLWXWR�1DFLRQDO� GH�6HJXULGDG�H�
+LJLHQH�HQ�HO�7UDEDMR��0DGULG��(VSDxD��

,1667�������D���$QiOLVLV�GH�PRUWDOLGDG�SRU�DFFLGHQWH�GH�WUDEDMR�HQ�(VSDxD�������
±� ����� �� ������ ,QVWLWXWR�1DFLRQDO� GH�6HJXULGDG� \�6DOXG� HQ� HO� 7UDEDMR��
0DGULG��(VSDxD��

,1667�� �����E��� ,QIRUPH� DQXDO� GH� DFFLGHQWHV� GH� WUDEDMR� HQ� (VSDxD� ������
,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR��0DGULG��(VSDxD��

,1667�������F���(VWUDWHJLD�(VSDxROD�GH�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR������
�����\�SODQHV�GH�DFFLyQ��,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�H�+LJLHQH�HQ�HO�
7UDEDMR�� 85/��
KWWSV���ZZZ�LQVVW�HV�GRFXPHQWV�������������(VWUDWHJLD�(VSD�&��%�
ROD�GH�667������������\�SODQHV�GH�DFFL�&��%�Q�D�E�D�F��
F��G�������D�I��I�HF�IG������

,1667�� �����D��� ,QIRUPHV� GH� 6LQLHVWUDOLGDG� /DERUDO�� ,QVWLWXWR� 1DFLRQDO� GH�
6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR�85/��KWWSV���ZZZ�LQVVW�HV�HO�LQVWLWXWR�DO�
GLD�

,1667�� �����E��� 2EVHUYDWRULR� (VWDWDO� GH� &RQGLFLRQHV� GH� WUDEDMR�� ,QVWLWXWR�
1DFLRQDO� GH� 6HJXULGDG� \� 6DOXG� HQ� HO� 7UDEDMR�� 85/��
KWWSV���ZZZ�LQVVW�HV�HO�REVHUYDWRULR�
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,UDQ]R�<���3LTXp�7����������173������&RRUGLQDFLyQ�GH�DFWLYLGDGHV�HPSUHVDULDOHV�
�,���,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�\�6DOXG�HQ�HO�7UDEDMR��0DGULG��(VSDxD��
�����

,62� �������� ,62� ������� 5LVN� 0DQDJHPHQW²5LVN� DVVHVVPHQW� WHFKQLTXHV� ����
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��*LQHEUD��6XL]D��

,62�� �������� ,62� ������� 5LVN� 0DQDJHPHQW²3ULQFLSOHV� DQG� *XLGHOLQHV� ����
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��*LQHEUD��6XL]D��

,7H&�� � �������� 6XPDULR� ,QIRUPH� (XURFRQVWUXFW�� ,QVWLWXWR� GH� 7HFQRORJtD� GH� OD�
&RQVWUXFFLyQ� GH� &DWDOXxD�� 85/�� KWWSV���LWHF�HV�VHUYLFLRV�HVWXGLRV�
PHUFDGR�HXURFRQVWUXFW�VXPDULR�XOWLPR�LQIRUPH��

-DFLQWR��&��$VSLQZDOO��(����������:RUN�DFFLGHQWV�LQYHVWLJDWLRQ�WHFKQLTXH��:$,7��
±�3DUW�,��6DIHW\�6FLHQFH�0RQLWRU���������������

-DFLQWR��&���$VSLQZDOO��(����������$�VXUYH\�RQ�RFFXSDWLRQDO�DFFLGHQWV¶�UHSRUWLQJ�
DQG�UHJLVWUDWLRQ�V\VWHPV�LQ�WKH�(XURSHDQ�8QLRQ��6DIHW\�6FLHQFH�����������
����������

-DFLQWR�� &��� &DQRD�� 0��� 6RDUHV�� &�� *�� ��������:RUNSODFH� DQG� RUJDQLVDWLRQDO�
IDFWRUV� LQ�DFFLGHQW�DQDO\VLV�ZLWKLQ�WKH�)RRG�,QGXVWU\��6DIHW\�6FLHQFH�����
���������������

-DFLQWR�� &��� 6LOYD�� &�� �������� $� VHPL�TXDQWLWDWLYH� DVVHVVPHQW� RI� RFFXSDWLRQDO�
ULVNV�XVLQJ�ERZ�WLH�UHSUHVHQWDWLRQ��6DIHW\�6FLHQFH�������������������

-DFLQWR��&���6RDUHV��&��*����������7KH�DGGHG�YDOXH�RI�WKH�QHZ�(6$:�(XURVWDW�
YDULDEOHV�LQ�DFFLGHQW�DQDO\VLV�LQ�WKH�PLQLQJ�DQG�TXDUU\LQJ�LQGXVWU\��-RXUQDO�
RI�6DIHW\�5HVHDUFK�������������������

-DQNRYVNê�� 0��� $OOPDQ�� 0��� $OOPDQRYi�� =��� )HUHQþtN�� 0��� 0HUJDQLþ�� -���
0HVVLQJHURYi�� 9�� �������� ,V� WLPEHU� KDXODJH� VDIH"� $� WHQ� \HDU� VWXG\� RI�
RFFXSDWLRQDO�DFFLGHQWV��6DIHW\�6FLHQFH����������������

-DQQDGL��2�$���$OPLVKDUL��6����������5LVN�DVVHVVPHQW�LQ�FRQVWUXFWLRQ��-RXUQDO�RI�
&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW��������������������

-HUH]�5DPLUH]�� '��2�� �������� &RQVWUXFFLyQ� VRFLDO� GHO� ULHVJR� GH� GHVDVWUHV�� OD�
7HRUtD�GH�5HSUHVHQWDFLRQHV�6RFLDOHV�\�HO�HQIRTXH�VRFLDO�HQ�HO�HVWXGLR�GH�



$&&,'(17$/,'$'�(1�2%5$6�'(�&216758&&,Ï1��$1È/,6,6�&21�
(1)248(�(1�/$6�)$6(6�'(�2%5$�_������

�

� $1721,2�)5$1&,6&2�75,//2�&$%(//2� ���� �
�

SUREOHPiWLFDV� VRFLRDPELHQWDOHV�� 3DVDGR�� SUHVHQWH� \� IXWXUR� GH� ODV�
UHJLRQHV�HQ�0p[LFR�\�VX�HVWXGLR��$VRFLDFLyQ�0H[LFDQD�GH�&LHQFLDV�SDUD�
HO� 'HVDUUROOR� 5HJLRQDO�� $�� &��� 0p[LFR�� 85/��
KWWS���UX�LLHF�XQDP�P[��������(MH������-HUH]�SGI�

-R��%���/HH��<���.LP��-���.KDQ��5����������7UHQG�DQDO\VLV�RI�FRQVWUXFWLRQ�LQGXVWULDO�
DFFLGHQWV�LQ�.RUHD�IURP������WR�������6XVWDLQDELOLW\������������

-RKQVWRQH��5���0D\KHZ��&���4XLQODQ��0����������2XWVRXUFLQJ�ULVN�WKH�UHJXODWLRQ�
RI� RFFXSDWLRQDO� KHDOWK� DQG� VDIHW\� ZKHUH� VXEFRQWUDFWRUV� DUH� HPSOR\HG��
&RPSDUDWLYH�/DERU�/DZ�	�3ROLF\�-RXUQDO�����������������

.DOH��g��$���%DUDGDQ��6����������,GHQWLI\LQJ�IDFWRUV�WKDW�FRQWULEXWH�WR�VHYHULW\�RI�
FRQVWUXFWLRQ�LQMXULHV�XVLQJ�ORJLVWLF�UHJUHVVLRQ�PRGHO��7HNQLN�'HUJL����������
������������

.DQJ�� .��� 5\X�� +�� �������� 3UHGLFWLQJ� W\SHV� RI� RFFXSDWLRQDO� DFFLGHQWV� DW�
FRQVWUXFWLRQ�VLWHV� LQ�.RUHD�XVLQJ� UDQGRP� IRUHVW�PRGHO��6DIHW\�6FLHQFH��
��������������

.DQJ��<���6LGGLTXL��6���6XN��6��-���&KL��6���.LP��&����������7UHQGV�RI�IDOO�DFFLGHQWV�
LQ�WKH�8�6��FRQVWUXFWLRQ�LQGXVWU\��-RXUQDO�RI�&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�
0DQDJHPHQW����������������������

.DUWDP��1��$���)ORRG��,���.RXVKNL��3����������&RQVWUXFWLRQ�VDIHW\�LQ�.XZDLW��LVVXHV��
SURFHGXUHV�� SUREOHPV�� DQG� UHFRPPHQGDWLRQV�� 6DIHW\� 6FLHQFH�� ��� �����
����������

.DVSHUVRQ�� 5�� (��� 5HQQ�� 2��� 6ORYLF�� 3��� %URZQ�� +�� 6��� (PHO�� -��� *REOH�� 5���
.DVSHUVRQ�� -��� 5DWLFN�� 6�� �������� 7KH� VRFLDO� DPSOLILFDWLRQ� RI� ULVN�� $�
FRQFHSWXDO�IUDPHZRUN��5LVN�$QDO\VLV������������������

.DWVDNLRUL��3���6DNHOODURSRXORV��*���0DQDWDNLV��(����������7RZDUGV�DQ�HYDOXDWLRQ�
RI�DFFLGHQW�LQYHVWLJDWLRQ�PHWKRGV�LQ�WHUPV�RI�WKHLU�DOLJQPHQW�ZLWK�DFFLGHQW�
FDXVDWLRQ�PRGHOV��6DIHW\�6FLHQFH����������������������

.HPHL��5���1\HUHUH�� -�� ��������2FFXSDWLRQDO� DFFLGHQW�SDWWHUQV�DQG�SUHYHQWLRQ�
PHDVXUHV�LQ�FRQVWUXFWLRQ�VLWHV�LQ�1DLUREL�&RXQW\�.HQ\D��$PHULFDQ�-RXUQDO�
RI�&LYLO�(QJLQHHULQJ������������������
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.KDQ]RGH��9��9���0DLWL��-���5D\��3��.����������2FFXSDWLRQDO�LQMXU\�DQG�DFFLGHQW�
UHVHDUFK��$�FRPSUHKHQVLYH�UHYLHZ��6DIHW\�6FLHQFH����������������������

.KRVKQDYD��6��0���5RVWDPL��5���=LQ��5��0���0LVKUD��$��5���5DQL��3���0DUGDQL��$���
$OUDVKHHGL�� 0�� �������� $VVHVVLQJ� WKH� LPSDFW� RI� FRQVWUXFWLRQ� LQGXVWU\�
VWDNHKROGHUV� RQ� ZRUNHUV
� XQVDIH� EHKDYLRXUV� XVLQJ� H[WHQGHG� GHFLVLRQ�
PDNLQJ�DSSURDFK��$XWRPDWLRQ�LQ�&RQVWUXFWLRQ���������������

.MHOOpQ��8�� ��������3UHYHQWLRQ�RI�DFFLGHQWV� WKURXJK�H[SHULHQFH� IHHGEDFN��&5&�
3UHVV��/RQGUHV��5HLQR�8QLGR��

.QLPH���������.QLPH�DQDO\WLFV�SODWIRUP��85/��KWWSV���ZZZ�NQLPH�FRP����

.RF��.���(NPHNFLR÷OX��g���*XUJXQ��$��3����������,QWHJUDWLQJ�IHDWXUH�HQJLQHHULQJ��
JHQHWLF�DOJRULWKP�DQG�WUHH�EDVHG�PDFKLQH�OHDUQLQJ�PHWKRGV�WR�SUHGLFW�WKH�
SRVW�DFFLGHQW� GLVDELOLW\� VWDWXV� RI� FRQVWUXFWLRQ� ZRUNHUV�� $XWRPDWLRQ� LQ�
&RQVWUXFWLRQ���������������

/HHVRQ��*��:����������7KH�HPSOR\PHQW�HTXDOLW\��DJH��UHJXODWLRQV�DQG�EH\RQG��
$JHLQJ�+RUL]RQV�����������

/HXQJ��0��<���&KDQ��,��<��6���<X��-����������3UHYHQWLQJ�FRQVWUXFWLRQ�ZRUNHU�LQMXU\�
LQFLGHQWV�WKURXJK�WKH�PDQDJHPHQW�RI�SHUVRQDO�VWUHVV�DQG�RUJDQL]DWLRQDO�
VWUHVVRUV��$FFLGHQW�$QDO\VLV�	�3UHYHQWLRQ����������������

/L��+���/L��;���/XR��;���6LHEHUW��-����������,QYHVWLJDWLRQ�RI�WKH�FDXVDOLW\�SDWWHUQV�RI�
QRQ�KHOPHW� XVH� EHKDYLRU� RI� FRQVWUXFWLRQ� ZRUNHUV�� $XWRPDWLRQ� LQ�
&RQVWUXFWLRQ���������������

/L�� ;��� =KX�� 5��� <H�� +��� -LDQJ�� &��� %HQVOLPDQH�� $�� �������� 0HWD,QMXU\�� 0HWD�
OHDUQLQJ�IUDPHZRUN�IRU�UHXVLQJ�WKH�ULVN�NQRZOHGJH�RI�GLIIHUHQW�FRQVWUXFWLRQ�
DFFLGHQWV��6DIHW\�6FLHQFH���������������

/LDR��&��:��� 3HUQJ�� <��+�� ��������'DWD�PLQLQJ� IRU� RFFXSDWLRQDO� LQMXULHV� LQ� WKH�
7DLZDQ�FRQVWUXFWLRQ�LQGXVWU\��6DIHW\�6FLHQFH������������������

/LFKWHQVWHLQ��6���6ORYLF��3���)LVFKKRII��%���/D\PDQ��0���&RPEV��%����������-XGJHG�
IUHTXHQF\�RI� OHWKDO�HYHQWV��-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\��+XPDQ�
/HDUQLQJ�DQG�0HPRU\��������������
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/RRVHPRUH��0���0DORXI��1�� ��������6DIHW\� WUDLQLQJ�DQG�SRVLWLYH� VDIHW\� DWWLWXGH�
IRUPDWLRQ�LQ�WKH�$XVWUDOLDQ�FRQVWUXFWLRQ�LQGXVWU\��6DIHW\�6FLHQFH�����������
������

/ySH]��$��3���5H\HV��)��*����������/D�3HUFHSFLyQ�VRFLDO�GHO�ULHVJR��$OJR�PiV�TXH�
GLVFUHSDQFLD�H[SHUWRV�S~EOLFR��1XFOHXV��������

/ySH]�$UTXLOORV�� $��� 5XELR�5RPHUR�� -�� &��� *LEE�� $�� �������� $QDO\VLV� RI�
FRQVWUXFWLRQ�DFFLGHQWV�LQ�6SDLQ�������������-RXUQDO�RI�6DIHW\�5HVHDUFK��
�������������������

/ySH]�$UTXLOORV��$���5XELR�5RPHUR��-��&���*LEE��$����������$FFLGHQW�GDWD�VWXG\�RI�
FRQFUHWH� FRQVWUXFWLRQ� FRPSDQLHV
� VLPLODULWLHV� DQG� GLIIHUHQFHV� EHWZHHQ�
TXDOLILHG� DQG� QRQ�TXDOLILHG� ZRUNHUV� LQ� 6SDLQ�� ,QWHUQDWLRQDO� -RXUQDO� RI�
2FFXSDWLRQDO�6DIHW\�DQG�(UJRQRPLFV�������������������

/ySH]�$UTXLOORV�� $��� 5XELR�5RPHUR�� -�� &��� 0DUWtQH]�$LUHV�� 0�� '�� ��������
3UHYHQWLRQ� WKURXJK� 'HVLJQ� �3W'��� 7KH� LPSRUWDQFH� RI� WKH� FRQFHSW� LQ�
(QJLQHHULQJ�DQG�$UFKLWHFWXUH�XQLYHUVLW\�FRXUVHV��6DIHW\�6FLHQFH�����������

/ySH]�7RUR��$��$���3DUGR�)HUUHLUD��0��&���0DUWtQH]�5RMDV��0���&DUULOOR�&DVWULOOR��
-�� $��� 5XELR�5RPHUR�� -�� &�� �������� $QDO\VLV� RI� RFFXSDWLRQDO� DFFLGHQWV�
GXULQJ�WKH�FKDLQVDZV�XVH�LQ�$QGDOXFtD��6DIHW\�6FLHQFH���������������

/R]DQR�'tH]�� 5�� 9��� /ySH]�=DOGtYDU�� 2��� 'HO� &XUD�� 6�� +��� 9HUG~�9i]TXH]�� $��
�������� $QDO\VLV� RI� WKH� LPSDFW� RI� KHDOWK� DQG� VDIHW\� FRRUGLQDWRU� RQ�
FRQVWUXFWLRQ� VLWH� DFFLGHQWV�� 7KH� FDVH� RI� 6SDLQ�� -RXUQDO� RI� 6DIHW\�
5HVHDUFK����������������

/X��6���<DQ��+����������$�FRPSDUDWLYH�VWXG\�RI�WKH�PHDVXUHPHQWV�RI�SHUFHLYHG�
ULVN� DPRQJ� FRQWUDFWRUV� LQ� &KLQD�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3URMHFW�
0DQDJHPHQW�������������������

/XKPDQQ��1����������/D�VRFLHGDG�GH�OD�VRFLHGDG��8QLYHUVLGDG�,EHURDPHULFDQD��
+HUGHU��0p[LFR��0p[LFR�

/XMiQ�$OFDUD]��-����������/DV�GLVSRVLFLRQHV�PtQLPDV�GH�VHJXULGDG�\�VDOXG�ODERUDO�
HQ�ODV�REUDV�GH�FRQVWUXFFLyQ��$UDQ]DGL�VRFLDO��������������
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0DDV��&�� -���+R[�� -�� -�� �������� 7KH� LQIOXHQFH� RI� YLRODWLRQV�RI� DVVXPSWLRQV�RQ�
PXOWLOHYHO�SDUDPHWHU�HVWLPDWHV�DQG�WKHLU�VWDQGDUG�HUURUV��&RPSXWDWLRQDO�
6WDWLVWLFV�	�'DWD�$QDO\VLV�������������������

0DDV��&��-���+R[��-��-�� ��������6XIILFLHQW�VDPSOH�VL]HV� IRU�PXOWLOHYHO�PRGHOLQJ��
0HWKRGRORJ\����������������

0DFFKLD��-��/����������3UHYHQFLyQ�GH�DFFLGHQWHV�HQ�ODV�REUDV��1REXNR��0DGULG��
(VSDxD��

0DQ�� 6�� 6��� &KDQ�� $�� +�� 6��� $ODEGXONDULP�� 6�� �������� 4XDQWLILFDWLRQ� RI� ULVN�
SHUFHSWLRQ�� 'HYHORSPHQW� DQG� YDOLGDWLRQ� RI� WKH� FRQVWUXFWLRQ� ZRUNHU� ULVN�
SHUFHSWLRQ��&R:R53��VFDOH��-RXUQDO�RI�6DIHW\�5HVHDUFK�������������

0DUWtQH]�$LUHV��0�� '��� /ySH]�$ORQVR��0���0DUWtQH]�5RMDV��0�� �������� %XLOGLQJ�
LQIRUPDWLRQ�PRGHOLQJ�DQG�VDIHW\�PDQDJHPHQW��D�V\VWHPDWLF�UHYLHZ��6DIHW\�
6FLHQFH��������������

0DUWtQH]�$LUHV��0��'���5XELR�*iPH]��0��&���*LEE��$����������3UHYHQWLRQ�WKURXJK�
GHVLJQ�� 7KH� HIIHFW� RI� (XURSHDQ� 'LUHFWLYHV� RQ� FRQVWUXFWLRQ� ZRUNSODFH�
DFFLGHQWV��6DIHW\�6FLHQFH��������������������

0DUWtQH]� %DUURVR�� 0�� 5�� �������� /D� VLQLHVWUDOLGDG� ODERUDO� HQ� HO� VHFWRU� GH� OD�
FRQVWUXFFLyQ�� PHFDQLVPRV� OHJDOHV� GLULJLGRV� D� VX� SUHYHQFLyQ� HQ� HO�
DXWRHPSOHR��5HYLVWD�XQLYHUVLWDULD�GH�FLHQFLDV�GHO�WUDEDMR��������������

0DUWtQH]�5RMDV��0���$QWROtQ��5��0���6DOJXHUR�&DSDUUyV��)���5XELR�5RPHUR��-��&��
��������0DQDJHPHQW� RI� FRQVWUXFWLRQ� VDIHW\� DQG� KHDOWK� SODQV� EDVHG� RQ�
DXWRPDWHG�FRQWHQW�DQDO\VLV��$XWRPDWLRQ�LQ�&RQVWUXFWLRQ����������������

0DUWtQH]�5RMDV�� 0��� 0DUtQ�� 1��� 0ROLQD�� &��� 9LOD�� 0�� �������� &RVW� DQDO\VLV� LQ�
FRQVWUXFWLRQ�SURMHFWV�XVLQJ�IX]]\�2/$3�FXEHV��,Q�������,(((�,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�)X]]\�6\VWHPV��)8==�,(((���SS��������,(((��

0DUWtQH]�5RMDV�� 0��� 0DUtQ�� 1��� 9LOD�� 0�$�� �������� $� SUHOLPLQDU\� DSSURDFK� WR�
FODVVLI\� ZRUN� GHVFULSWLRQV� LQ� FRQVWUXFWLRQ� SURMHFWV�� ,Q�� ����� -RLQW� ,)6$�
:RUOG�&RQJUHVV�DQG�1$),36�$QQXDO�0HHWLQJ��,)6$�1$),36���,(((��SS��
������������
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0DUWtQH]�5RMDV��0��� 6RWR�+LGDOJR�� -�� 0��� 0DUtQ�� 1��� 9LOD�� 0�� $�� �������� 8VLQJ�
FODVVLILFDWLRQ�WHFKQLTXHV�IRU�DVVLJQLQJ�ZRUN�GHVFULSWLRQV�WR�WDVN�JURXSV�RQ�
WKH�EDVLV�RI�FRQVWUXFWLRQ�YRFDEXODU\��&RPSXWHU�$LGHG�&LYLO�,QIUDVWUXFWXUH�
(QJLQHHULQJ���������������������

0DUWtQH]�5RMDV��0���6RWR�+LGDOJR��-��0���0DUWtQH]�$LUHV��0��'���5XELR�5RPHUR��
-��&����������$Q�DQDO\VLV�RI�RFFXSDWLRQDO�DFFLGHQWV�LQYROYLQJ�QDWLRQDO�DQG�
LQWHUQDWLRQDO� FRQVWUXFWLRQ� ZRUNHUV� LQ� 6SDLQ� XVLQJ� DVVRFLDWLRQ� UXOH�
WHFKQLTXH��,QWHUQDWLRQDO�-RXUQDO�RI�2FFXSDWLRQDO�6DIHW\�DQG�(UJRQRPLFV��
LQ�SUHVV��85/���KWWSV���GRL�RUJ�������������������������������

0DU]RXN�� 0��� (QDED�� 0�� �������� 7H[W� DQDO\WLFV� WR� DQDO\]H� DQG� PRQLWRU�
FRQVWUXFWLRQ� SURMHFW� FRQWUDFW� DQG� FRUUHVSRQGHQFH�� $XWRPDWLRQ� ,Q�
&RQVWUXFWLRQ����������������

0D\KHZ�� &��� 4XLQWDQ�� 0��� )HUULV�� 5�� �������� 7KH� HIIHFWV� RI�
VXEFRQWUDFWLQJ�RXWVRXUFLQJ� RQ� RFFXSDWLRQDO� KHDOWK� DQG� VDIHW\�� VXUYH\�
HYLGHQFH� IURP� IRXU�$XVWUDOLDQ� LQGXVWULHV��6DIHW\�6FLHQFH�� ��� �����������
������

0D]XPGDU��$���1LUPDO\D�6HQ��.���1DWK�/DKLUL��%����������7ZR�WLHU�+DGGRQ�PDWUL[�
DSSURDFK� WR� IDXOW� DQDO\VLV� RI� DFFLGHQWV� DQG� F\EHUQHWLF� VHDUFK� IRU�
UHODWLRQVKLS� WR� HIIHFW� RSHUDWLRQDO� FRQWURO�� $� FDVH� VWXG\� DW� D� ODUJH�
FRQVWUXFWLRQ� VLWH��,QWHUQDWLRQDO� -RXUQDO� RI� 2FFXSDWLRQDO� 6DIHW\� DQG�
(UJRQRPLFV������������������

0F/DLQ��'�� /��� -DUUHOO��.��$�� ��������7KH�SHUFHLYHG� FRPSDWLELOLW\� RI� VDIHW\� DQG�
SURGXFWLRQ� H[SHFWDWLRQV� LQ� KD]DUGRXV� RFFXSDWLRQV�� -RXUQDO� RI� VDIHW\�
5HVHDUFK�������������������

0HDUGL��*���0DUWLQ��$���5LHUD��0��/����������&RQVWUXFWLQJ�XQFHUWDLQW\��8QLRQV�DQG�
PLJUDQW�ODERXU�LQ�FRQVWUXFWLRQ�LQ�6SDLQ�DQG�WKH�8.��-RXUQDO�RI�,QGXVWULDO�
5HODWLRQV����������������

0HPDULDQ��%���0LWURSRXORV��3�� ��������$FFLGHQWV� LQ�PDVRQU\�FRQVWUXFWLRQ��7KH�
FRQWULEXWLRQ�RI�SURGXFWLRQ�DFWLYLWLHV�WR�DFFLGHQWV��DQG�WKH�HIIHFW�RQ�GLIIHUHQW�
ZRUNHU�JURXSV��6DIHW\�6FLHQFH���������������
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0tQJXH]��-��%��3���0RUHQR��$�6�����������&DOLGDG�GHO�GLVHxR�HQ�OD�FRQVWUXFFLyQ��
(GLFLRQHV�'tD]�GH�6DQWRV��0DGULG��(VSDxD���

0LQLVWHULR� GH� 7UDEDMR�� 0LJUDFLRQHV� \� 6HJXULGDG� 6RFLDO� �������� $QXDULR�
(VWDGtVWLFR�85/��KWWSV���ZZZ�PLWHV�JRE�HV����

0LWFKHOO��9��:����������2UJDQL]DWLRQDO�ULVN�SHUFHSWLRQ�DQG�UHGXFWLRQ��$�OLWHUDWXUH�
UHYLHZ��%ULWLVK�-RXUQDO�RI�0DQDJHPHQW������������������

0RKDPHG��6����������6FRUHFDUG�DSSURDFK�WR�EHQFKPDUNLQJ�RUJDQL]DWLRQDO�VDIHW\�
FXOWXUH� LQ� FRQVWUXFWLRQ�� -RXUQDO� RI� &RQVWUXFWLRQ� (QJLQHHULQJ� DQG�
0DQDJHPHQW������������������

0RKDPHG��6���$OL��7��+���4XUHVK��$��6����������6DIHW\�EHKDYLRU�LQ�WKH�FRQVWUXFWLRQ�
LQGXVWU\�LQ�3DNLVWDQ��0HKUDQ�8QLYHUVLW\�5HVHDUFK�-RXUQDO�RI�(QJLQHHULQJ�
DQG�7HFKQRORJ\���������������

0RKDPHG��6���$OL��7��+���7DP��:��<��9����������1DWLRQDO�FXOWXUH�DQG�VDIH�ZRUN�
EHKDYLRXU�RI�FRQVWUXFWLRQ�ZRUNHUV�LQ�3DNLVWDQ��6DIHW\�6FLHQFH�������������
����

0RKDPPDGL��$���7DYDNRODQ��0���.KRVUDYL��<����������)DFWRUV�LQIOXHQFLQJ�VDIHW\�
SHUIRUPDQFH�RQ�FRQVWUXFWLRQ�SURMHFWV��D�UHYLHZ��6DIHW\�6FLHQFH�����������
������

0RUD�� -�� *�� �������� *HVWLyQ� \� RUJDQL]DFLyQ� GH� OD� SUHYHQFLyQ�� 6LQLHVWUDOLGDG��
VHJXULGDG� \� VDOXG� ODERUDO�� 8QLYHUVLGDG� 3ROLWpFQLFD� GH� &DWDOXxD��
%DUFHORQD��(VSDxD��

0RUJDQ��-���5HLG\��-���3UREVW��7�� ��������$JH�*URXS�'LIIHUHQFHV� LQ�+RXVHKROG�
$FFLGHQW� 5LVN� 3HUFHSWLRQV� DQG� ,QWHQWLRQV� WR� 5HGXFH� +D]DUGV��
,QWHUQDWLRQDO� -RXUQDO� RI� (QYLURQPHQWDO� 5HVHDUFK� DQG� 3XEOLF� +HDOWK�� ���
������������

0XxR]��-��0��(���$ORQVR��)��7����������8Q�DQiOLVLV�FUtWLFR�GHO�(VSDFLR�(XURSHR�GH�
(GXFDFLyQ� 6XSHULRU� FRPR� UHIRUPD� GH� OD� HQVHxDQ]D� XQLYHUVLWDULD�� ORV�
SURJUDPDV�9HULILFD�\�'RFHQWLD�HQ�HO�FRQWH[WR�HVSDxRO��(GXFDU�HP�5HYLVWD��
����������������
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1D��;��8���/LQJ��0��$���/LX��4���/L��:��$��1��*���'HQJ��<����������$Q�LPSURYHG�WH[W�
PLQLQJ�DSSURDFK�WR�H[WUDFW�VDIHW\�ULVN�IDFWRUV�IURP�FRQVWUXFWLRQ�DFFLGHQW�
UHSRUWV��6DIHW\�6FLHQFH���������������

1HONLQ��'����������&RPPXQLFDWLQJ�WHFKQRORJLFDO�ULVN��7KH�VRFLDO�FRQVWUXFWLRQ�RI�
ULVN�SHUFHSWLRQ��$QQXDO�5HYLHZ�RI�3XEOLF�+HDOWK������������������

1HQRQHQ��6����������)DWDO�ZRUNSODFH�DFFLGHQWV�LQ�RXWVRXUFHG�RSHUDWLRQV�LQ�WKH�
PDQXIDFWXULQJ�LQGXVWU\��6DIHW\�6FLHQFH�����������������������

1HZD]��0��7���'DYLV��3���-HIIHULHV��0���3LOOD\��0����������8VLQJ�D�SV\FKRORJLFDO�
FRQWUDFW�RI�VDIHW\�WR�SUHGLFW�VDIHW\�FOLPDWH�RQ�FRQVWUXFWLRQ�VLWHV��-RXUQDO�RI�
6DIHW\�5HVHDUFK�������������

1J��6��7���7DQJ��=����������/DERXU�LQWHQVLYH�FRQVWUXFWLRQ�VXE�FRQWUDFWRUV��7KHLU�
FULWLFDO�VXFFHVV�IDFWRUV��,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW�����
��������������

1LHOVHQ�� .�� -�� �������� ,PSURYLQJ� VDIHW\� FXOWXUH� WKURXJK� WKH� KHDOWK� DQG� VDIHW\�
RUJDQL]DWLRQ��D�FDVH�VWXG\��-RXUQDO�RI�6DIHW\�5HVHDUFK�������������

1LVNDQHQ�� 7��� 1DXPDQHQ�� 3��� +LUYRQHQ�� 0�/�� �������� $Q� HYDOXDWLRQ� RI� (8�
OHJLVODWLRQ� FRQFHUQLQJ� ULVN� DVVHVVPHQW� DQG� SUHYHQWLYH� PHDVXUHV� LQ�
RFFXSDWLRQDO�VDIHW\�DQG�KHDOWK��$SSOLHG�HUJRQRPLFV�������������������

1LVWRUHVFX��7���3ORVFDUX��&����������,PSDFW�RI�HFRQRPLF�DQG�ILQDQFLDO�FULVLV�LQ�WKH�
FRQVWUXFWLRQ�LQGXVWU\��0DQDJHPHQW�	�0DUNHWLQJ�-RXUQDO����������������

2EVHUYDWRULR�LQGXVWULDO�GH�OD�FRQVWUXFFLyQ���������,QIRUPH�$FFLGHQWDELOLGDG�HQ�OD�
&RQVWUXFFLyQ� ������ 85/��
KWWSV���ZZZ�REVHUYDWRULRGHODFRQVWUXFFLRQ�FRP�XSORDGV�PHGLD�]['<W$7<
V[�SGI��

2EVHUYDWRULR� LQGXVWULDO� GH� OD� FRQVWUXFFLyQ� �����D��� ,QIRUPH� VREUH� HO� 6HFWRU�
&RQVWUXFFLyQ�� DxR� ������ 85/��
KWWSV���ZZZ�REVHUYDWRULRGHODFRQVWUXFFLRQ�FRP�LQIRUPHV�GHWDOOH�LQIRUPH�
VREUH�HO�VHFWRU�GH�OD�FRQVWUXFFLRQ�������

2EVHUYDWRULR�LQGXVWULDO�GH�OD�FRQVWUXFFLyQ������E���&RQWUDWDFLyQ�HQ�HO�VHFWRU�GH�
OD� &RQVWUXFFLyQ�� 85/��
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KWWSV���ZZZ�REVHUYDWRULRGHODFRQVWUXFFLRQ�FRP�LQIRUPHV�GHWDOOH�FRQWUDWDF
LRQ�HQ�HO�VHFWRU�GH�OD�FRQVWUXFFLRQ��

2JXPH\R��6��$��2PDVKH\H��*��2����������5HSRVLWLRQLQJ�WHDFKLQJ�DQG�OHDUQLQJ�
RI� PDWKHPDWLFV� DQG� VFLHQFH� WR� HQKDQFH� WHFKQRORJLFDO� DGYDQFHPHQW��
-RXUQDO�RI�7HDFKHU�3HUVSHFWLYH������������������

2+6� �������� 2+6� %RG\� RI� .QRZOHGJH�� 85/�� � KWWSV���ZZZ�RKVERN�RUJ�DX��
2UJDQL]DFLyQ�0XQGLDO� GHO� &RPHUFLR� �������� ,QIRUPH� VREUH� HO� FRPHUFLR�
PXQGLDO� ������ (O� IXWXUR� GHO� FRPHUFLR� GH� VHUYLFLRV�� 85/��
KWWSV���ZZZ�ZWR�RUJ�VSDQLVK�UHVBV�ERRNVSBV���BZUW��BV�SGI��

2,7��2UJDQL]DFLyQ�,QWHUQDFLRQDO�GHO�7UDEDMR����������&RQYHQLR�VREUH�VHJXULGDG�
\� VDOXG� GH� ORV� WUDEDMDGRUHV� 2UJDQL]DFLyQ� ,QWHUQDFLRQDO� GHO� 7UDEDMR��
*LQHEUD��6XL]D���

2,7��2UJDQL]DFLyQ� ,QWHUQDFLRQDO�GHO�7UDEDMR�� ��������5HJLVWUR�\�QRWLILFDFLyQ�GH�
DFFLGHQWHV� GH� WUDEDMR� \� HQIHUPHGDGHV� SURIHVLRQDOHV�� 5HSHUWRULR� GH�
UHFRPHQGDFLRQHV� SUiFWLFDV� GH� OD� 2,7�� 2UJDQL]DFLyQ� ,QWHUQDFLRQDO� GHO�
7UDEDMR��*LQHEUD��6XL]D���

2,7��2UJDQL]DFLyQ�,QWHUQDFLRQDO�GHO�7UDEDMR����������6DIHW\��KHDOWK�DQG�ZHOIDUH�
RQ�FRQVWUXFWLRQ�VLWHV��$� WUDLQLQJ�PDQXDO��2UJDQL]DFLyQ� ,QWHUQDFLRQDO�GHO�
7UDEDMR��*LQHEUD��6XL]D���

2,7��2UJDQL]DFLyQ� ,QWHUQDFLRQDO� GHO�7UDEDMR�� �������� (QFLFORSHGLD� GH�6DOXG� \�
6HJXULGDG�HQ�HO�7UDEDMR�2UJDQL]DFLyQ�,QWHUQDFLRQDO�GHO�7UDEDMR��*LQHEUD�
�6XL]D���

2,7��2UJDQL]DFLyQ� ,QWHUQDFLRQDO�GHO�7UDEDMR�� ��������&RQYHQLR�VREUH�HO�PDUFR�
SURPRFLRQDO� SDUD� OD� VHJXULGDG� \� VDOXG� HQ� HO� WUDEDMR�� 85/��
KWWSV���ZZZ�LOR�RUJ�G\Q�QRUPOH[�HV�I"S 1250/(;38%����������12��3�
����B,167580(17B,'��������

2,7��2UJDQL]DFLyQ�,QWHUQDFLRQDO�GHO�7UDEDMR����������&RQVWUXFWLRQ��D�KD]DUGRXV�
ZRUN��85/��KWWSV���ZZZ�LOR�RUJ�JOREDO�ODQJ��HQ�LQGH[�KWP�

2,7��2UJDQL]DFLyQ� ,QWHUQDFLRQDO� GHO� 7UDEDMR�� �����D��� )XHQWHV� GH� GDWRV� SDUD�
RSWLPL]DU� OD� UHFRSLODFLyQ� \� OD� XWLOL]DFLyQ� GH� GDWRV� VREUH� 667�� 85/��
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KWWSV���ZZZ�LOR�RUJ�JOREDO�WRSLFV�VDIHW\�DQG�KHDOWK�DW�ZRUN�HYHQWV�
WUDLQLQJ�HYHQWV�PHHWLQJV�ZRUOG�GD\�IRU�VDIHW\�:&06B�������ODQJ��
HV�LQGH[�KWP�

2,7�� 2UJDQL]DFLyQ� ,QWHUQDFLRQDO� GHO� 7UDEDMR�� �����E��� 'tD� 0XQGLDO� GH� OD�
6HJXULGDG� \� OD� 6DOXG� HQ� HO� 7UDEDMR� 85/��
KWWS���LOR�RUJ�VDIHZRUN�HYHQWV�VDIHGD\�:&06B�������ODQJ��HV�LQGH[�KWP�

2,7��2UJDQL]DFLyQ� ,QWHUQDFLRQDO� GHO� 7UDEDMR�� �������� 6HJXULGDG� \� VDOXG� HQ� HO�
FHQWUR�GHO�IXWXUR�GHO�WUDEDMR��$SURYHFKDU�����DxRV�GH�H[SHULHQFLD��85/��
KWWSV���ZZZ�LOR�RUJ�ZFPVS��JURXSV�SXEOLF����GJUHSRUWV����
GFRPP�GRFXPHQWV�SXEOLFDWLRQ�ZFPVB�������SGI�

2
7RROH��0����������7KH�UHODWLRQVKLS�EHWZHHQ�HPSOR\HHV
�SHUFHSWLRQV�RI�VDIHW\�
DQG�RUJDQL]DWLRQDO�FXOWXUH��-RXUQDO�RI�6DIHW\�5HVHDUFK�������������������

3DUDPLR��$��3�� ��������3UREOHPiWLFD�GH� OD�VXEFRQWUDWDFLyQ�HQ� OD�FRQVWUXFFLyQ��
DQiOLVLV�MXUtGLFR�\�UHVROXFLRQHV�SUiFWLFDV��/H[�1RYD��0DGULG��(VSDxD��

3DUGR�)HUUHLUD�� 0�� &��� 0DUWtQH]�5RMDV�� 0��� 6DOJXHUR�&DSDUUyV�� )��� 5XELR�
5RPHUR�� -��&��� ��������(YROXWLRQ�RI� WKH�)XQFWLRQDO�5HVRQDQFH�$QDO\VLV�
0HWKRG��)5$0��WKURXJK�WKH�FRPELQDWLRQ�ZLWK�RWKHU�PHWKRGV��'LUHFFLyQ�\�
2UJDQL]DFLyQ��������������

3HWHUVHQ��'����������+XPDQ�HUURU�UHGXFWLRQ�DQG�VDIHW\�PDQDJHPHQW��$ORUD\�,QF���
1XHYD�<RUN��(VWDGRV�8QLGRV��

3HWUDNLV�� 3�� (�� �������� 5LVN� SHUFHSWLRQ�� ULVN� SURSHQVLW\� DQG� HQWUHSUHQHXULDO�
EHKDYLRXU��7KH�*UHHN�FDVH��-RXUQDO�RI�$PHULFDQ�$FDGHP\�RI�%XVLQHVV����
��������������

3LHWLOl�� -��� 5lVlQHQ�� 7��� 5HLPDQ�� $��� 5DWLODLQHQ�� +��� +HODQGHU�� (�� ��������
&KDUDFWHULVWLFV� DQG� GHWHUPLQDQWV� RI� UHFXUUHQW� RFFXSDWLRQDO� DFFLGHQWV��
6DIHW\�6FLHQFH�����������������

3LQWR��$���1XQHV�� ,��/���5LEHLUR��5��$�� ��������2FFXSDWLRQDO� ULVN�DVVHVVPHQW� LQ�
FRQVWUXFWLRQ� LQGXVWU\±2YHUYLHZ� DQG� UHIOHFWLRQ�� 6DIHW\� 6FLHQFH�� ��� �����
����������
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3RK��&��4���8EH\QDUD\DQD��&��8���*RK��<��0����������6DIHW\�OHDGLQJ�LQGLFDWRUV�
IRU� FRQVWUXFWLRQ� VLWHV�� D� PDFKLQH� OHDUQLQJ� DSSURDFK�� $XWRPDWLRQ� LQ�
&RQVWUXFWLRQ����������������

3UDGHUD�'LpJXH]��-����������*XtD�SUiFWLFD�GHO�FRRUGLQDGRU�GH�VHJXULGDG�\�VDOXG�
GXUDQWH� OD� HMHFXFLyQ� GH� REUDV� GH� FRQVWUXFFLyQ�� ,QVWLWXWR� 9DVFR� GH�
6HJXULGDG�\�6DOXG�/DERUDOHV��%DUDFDOGR��(VSDxD��

4XLQODQ�� 0��� 0D\KHZ�� &�� �������� 7KH� HIIHFWV� RI� RXWVRXUFLQJ� RQ� RFFXSDWLRQDO�
KHDOWK� DQG� VDIHW\�� D� FRPSDUDWLYH� VWXG\� RI� IDFWRU\�EDVHG� ZRUNHUV� DQG�
RXWZRUNHUV� LQ� WKH� $XVWUDOLDQ� FORWKLQJ� LQGXVWU\�� ,QWHUQDWLRQDO� -RXUQDO� RI�
+HDOWK�6HUYLFHV�������������������

4XLQODQ��0���0D\KHZ��&���%RKOH��3����������7KH�JOREDO�H[SDQVLRQ�RI�SUHFDULRXV�
HPSOR\PHQW�� ZRUN� GLVRUJDQL]DWLRQ�� DQG� FRQVHTXHQFHV� IRU� RFFXSDWLRQDO�
KHDOWK�� D� UHYLHZ� RI� UHFHQW� UHVHDUFK�� ,QWHUQDWLRQDO� -RXUQDO� RI� +HDOWK�
6HUYLFHV��������������������

5DPHH]GHHQ��5���(OPXDOLP��$����������7KH�LPSDFW�RI�KHDW�ZDYHV�RQ�RFFXUUHQFH�
DQG� VHYHULW\� RI� FRQVWUXFWLRQ� DFFLGHQWV�� ,QWHUQDWLRQDO� -RXUQDO� RI�
(QYLURQPHQWDO�5HVHDUFK�DQG�3XEOLF�+HDOWK���������������

5DPRV�3HUHLUD��/��'���)RUWH]D�2OLYHU��)��-���0R\i�%RUUiV��0���&DVDUHV�6DQ�-RVp�
0DUWL�� 0�� -�� �������� ,QYHVWLJDFLyQ� VREUH� IDFWRUHV� UHODFLRQDGRV� FRQ� ORV�
DFFLGHQWHV� ODERUDOHV�PRUWDOHV� HQ� HO� VHFWRU� GH� OD� GH� HGLILFDFLyQ� �WULHQLR�
�����������S������)XQGDFLyQ�086$$7���

5DRXI�� $�� �������� 3UHYHQFLyQ� GH� DFFLGHQWHV�� WHRUtD� GH� ODV� FDXVDV� GH� ORV�
DFFLGHQWHV��(Q�(QFLFORSHGLD�GH�6DOXG�\�6HJXULGDG�HQ�HO�7UDEDMR��YRO�����
SS�� ������������ 2UJDQL]DFLyQ� ,QWHUQDFLRQDO� GHO� 7UDEDMR�� 85/��
KWWSV���ZZZ�LQVVW�HV�WRPR�LL�

5DVPXVVHQ��-����������0RGHOV�RI�PHQWDO�VWUDWHJLHV�LQ�SURFHVV�SODQW�GLDJQRVLV��
,Q�+XPDQ�GHWHFWLRQ�DQG�GLDJQRVLV�RI� V\VWHP� IDLOXUHV��6SULQJHU��%RVWRQ��
(VWDGRV�8QLGRV��

5HDVRQ��-����������+XPDQ�HUURU��&DPEULGJH�XQLYHUVLW\�SUHVV��&DPEULGJH��5HLQR�
8QLGR��
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5HDVRQ��-����������0DQDJLQJ�WKH�5LVNV�RI�2UJDQL]DWLRQDO�$FFLGHQWV��5RXWOHGJH��
/RQGUHV��5HLQR�8QLGR���

5HDVRQ�� -�� �������� 0DQDJLQJ� WKH� ULVNV� RI� RUJDQL]DWLRQDO� DFFLGHQWV�� $VKJDWH�
3XEOLVKLQJ�/LPLWHG��+DPSVKLUH��5HLQR�8QLGR��

5HELW]HU�� -�� %�� �������� -RE� VDIHW\� DQG� FRQWUDFW� ZRUNHUV� LQ� WKH� SHWURFKHPLFDO�
LQGXVWU\��,QGXVWULDO�5HODWLRQV��$�-RXUQDO�RI�(FRQRP\�DQG�6RFLHW\����������
��������

5HGG\��$��6����������5LVN�PDQDJHPHQW�LQ�FRQVWUXFWLRQ�LQGXVWU\���D�FDVH�VWXG\��
,QWHUQDWLRQDO�-RXUQDO�RI�,QQRYDWLYH�5HVHDUFK�LQ�6FLHQFH��(QJLQHHULQJ�DQG�
7HFKQRORJ\������������������������

5LYDV��7���3D]��0���0DUWtQ��-��(���0DWtDV��-��0���*DUFtD��-��)���7DERDGD��-����������
([SODLQLQJ� DQG� SUHGLFWLQJ� ZRUNSODFH� DFFLGHQWV� XVLQJ� GDWD�PLQLQJ�
WHFKQLTXHV��5HOLDELOLW\�(QJLQHHULQJ�	�6\VWHP�6DIHW\��������������������

5REOHGR��)��+����������5LHVJRV�HQ�OD�FRQVWUXFFLyQ��(FRH�(GLFLRQHV��0p[LFR��

5REVRQ�� /�� 6�� 6KDQQRQ�+�� 6���*ROGHQKDU� /��0��� +DOH�$�� 5�� ��������*XLGH� WR�
HYDOXDWLQJ�WKH�HIIHFWLYHQHVV�RI�VWUDWHJLHV�IRU�SUHYHQWLQJ�ZRUN�LQMXULHV��KRZ�
WR�VKRZ�ZKHWKHU�D�VDIHW\� LQWHUYHQWLRQ�UHDOO\�ZRUNV��1DWLRQDO� ,QVWLWXWH�IRU�
2FFXSDWLRQDO�6DIHW\�DQG�+HDOWK��&LQFLQQDWL��(VWDGRV�8QLGRV��

5RFKD��)���$UDJyQ��-����������/D�FULVLV�HFRQyPLFD�\�VXV�HIHFWRV�VREUH�HO�HPSOHR�
HQ�(VSDxD��*DFHWD�6LQGLFDO�������������

5RGUtJXH]�GH�3UDGD��$���������� ,QYHVWLJDFLyQ�GH�DFFLGHQWHV�SRU�HO�PpWRGR�GHO�
iUERO�GH�FDXVDV��,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�H�+LJLHQH�HQ�HO�7UDEDMR��
0DGULG��(VSDxD��

5RGUtJXH]�*DU]yQ��,���/XFDV�5XL]��9���0DUWtQH]�)LHVWDV��0���'HOJDGR�3DGLDO��$��
��������$VVRFLDWLRQ�EHWZHHQ�SHUFHLYHG�ULVN�DQG�WUDLQLQJ�LQ�WKH�FRQVWUXFWLRQ�
LQGXVWU\��-RXUQDO�RI�&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW�����������
����������

5RGUtJXH]�*DU]yQ��,���0DUWtQH]�)LHVWDV��0���$ORQVR��0��/����������7KH�SHUFHLYHG�
ULVN�E\�WKH�FRQVWUXFWLRQ�ZRUNHU��ZKDW�UROH�GRHV�WKH�WUDGH�SOD\"�5HYLVWD�GH�
OD�&RQVWUXFFLyQ�����������������
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5RV� 6HUUDQR�� $��� 2UWL]�0DUFRV� ,��� 3DORPR� 6iQFKH]� -�� *��� 8UXEXUX� &ROVD� $��
�������� $� SURSRVDO� IRU� LPSURYLQJ� VDIHW\� LQ� FRQVWUXFWLRQ� SURMHFWV� E\�
VWUHQJWKHQLQJ� FRRUGLQDWRUV¶� FRPSHWHQFLHV� LQ� KHDOWK� DQG� VDIHW\�
LVVXHV��6DIHW\�6FLHQFH��������������

5RVTYLVW��7����������2Q�WKH�YDOLGDWLRQ�RI�ULVN�DQDO\VLV²$�FRPPHQWDU\��5HOLDELOLW\�
(QJLQHHULQJ�	�6\VWHP�6DIHW\����������������������

5R]HQIHOG��2���6DFNV��5���5RVHQIHOG��<���%DXP��+����������&RQVWUXFWLRQ�MRE�VDIHW\�
DQDO\VLV��6DIHW\�6FLHQFH�������������������

5XELR�5RPHUR�� -�� &�� �������� *HVWLyQ� GH� OD� SUHYHQFLyQ� GH� ULHVJRV�
ODERUDOHV��(GLFLRQHV�'tD]�GH�6DQWRV��0DGULG��(VSDxD��

5XELR�5RPHUR�� -�� &�� �������� 0pWRGRV� GH� HYDOXDFLyQ� GH� ULHVJRV� ODERUDOHV��
(GLFLRQHV�'tD]�GH�6DQWRV��0DGULG��(VSDxD��

5XELR�5RPHUR��-��&���5XELR�*iPH]��0��&�������D���0DQXDO�GH�FRRUGLQDFLyQ�GH�
VHJXULGDG�\�VDOXG�HQ�ODV�REUDV�GH�FRQVWUXFFLyQ��(GLFLRQHV�'tD]�GH�6DQWRV��
0DGULG��(VSDxD��

5XELR�5RPHUR��-��&���5XELR�*iPH]��0��&�������E���0DQXDO�SDUD�OD�IRUPDFLyQ�GH�
QLYHO� VXSHULRU� HQ� SUHYHQFLyQ� GH� ULHVJRV� ODERUDOHV�� (GLFLRQHV� 'tD]� GH�
6DQWRV��0DGULG��(VSDxD��

6DODV�� 0�� 0�� �������� (O� ULHVJR� ODERUDO� HQ� WLHPSRV� GH� JOREDOL]DFLyQ�� (VWXGLRV�
VRFLROyJLFRV��������������������

6DOHFK��0��)���-DUD��/��5���0LFKHD��$��/����������&DPELRV�ILVLROyJLFRV�DVRFLDGRV�
DO�HQYHMHFLPLHQWR��5HYLVWD�0pGLFD�&OtQLFD�/DV�&RQGHV�����������������

6DOJXHUR�&DSDUUyV�� )��� 6XDUH]�&HEDGRU�� 0��� 5XELR�5RPHUR�� -�� &�� ��������
$QDO\VLV� RI� LQYHVWLJDWLRQ� UHSRUWV� RQ� RFFXSDWLRQDO� DFFLGHQWV�� 6DIHW\�
6FLHQFH���������������

6DOPLQHQ��6����������6HULRXV�RFFXSDWLRQDO�DFFLGHQWV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��
&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV�������������������

6DQPLTXHO�� /��� 5RVVHOO�� -�� 0��� 9LQWUy�� &�� �������� 6WXG\� RI� 6SDQLVK� PLQLQJ�
DFFLGHQWV�XVLQJ�GDWD�PLQLQJ�WHFKQLTXHV��6DIHW\�6FLHQFH��������������
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6DQWLDJR��-��$��(����������&RRUGLQDGRUHV�GH�VHJXULGDG�\�VDOXG�HQ�HO�VHFWRU�GH�OD�
FRQVWUXFFLyQ��/H[�1RYD��0DGULG��(VSDxD��

6DUNDU��6���0DLWL��-����������0DFKLQH�OHDUQLQJ�LQ�RFFXSDWLRQDO�DFFLGHQW�DQDO\VLV��
$�UHYLHZ�XVLQJ�VFLHQFH�PDSSLQJ�DSSURDFK�ZLWK�FLWDWLRQ�QHWZRUN�DQDO\VLV��
6DIHW\�6FLHQFH���������������

6DUNDU��6���3UDPDQLN��$���0DLWL��-���5HQLHUV��*����������3UHGLFWLQJ�DQG�DQDO\]LQJ�
LQMXU\� VHYHULW\�� $� PDFKLQH� OHDUQLQJ�EDVHG� DSSURDFK� XVLQJ� FODVV�
LPEDODQFHG�SURDFWLYH�DQG�UHDFWLYH�GDWD��6DIHW\�6FLHQFH���������������

6KDR��%���+X��=���/LX��4���&KHQ��6���+H��:�� ��������)DWDO�DFFLGHQW�SDWWHUQV�RI�
EXLOGLQJ�FRQVWUXFWLRQ�DFWLYLWLHV�LQ�&KLQD��6DIHW\�6FLHQFH�����������������

6KHSKHUG��5���/RUHQWH��/���9LJQROL��0���1LHOVHQ��.���3HLUy��-��0����������&KDOOHQJHV�
LQIOXHQFLQJ� WKH�VDIHW\�RI�PLJUDQW�ZRUNHUV� LQ� WKH�FRQVWUXFWLRQ� LQGXVWU\�� D�
TXDOLWDWLYH�VWXG\�LQ�,WDO\��6SDLQ��DQG�WKH�8.��6DIHW\�6FLHQFH����������������

6KLQ��'��3���3DUN��<��-���6HR��-���/HH��'��(����������$VVRFLDWLRQ�UXOHV�PLQHG�IURP�
FRQVWUXFWLRQ�DFFLGHQW�GDWD��.6&(�-RXUQDO�RI�&LYLO�(QJLQHHULQJ�����������
�������

6LOYD�� -�� )��� -DFLQWR�� &�� �������� )LQGLQJ� RFFXSDWLRQDO� DFFLGHQW� SDWWHUQV� LQ� WKH�
H[WUDFWLYH� LQGXVWU\� XVLQJ� D� V\VWHPDWLF� GDWD�PLQLQJ� DSSURDFK�� 5HOLDELOLW\�
(QJLQHHULQJ�	�6\VWHP�6DIHW\����������������

6LPDUG��0���0DUFKDQG��$����������$�PXOWLOHYHO�DQDO\VLV�RI�RUJDQL]DWLRQDO�IDFWRUV�
UHODWHG�WR�WKH�WDNLQJ�RI�VDIHW\�LQLWLDWLYHV�E\�ZRUN�JURXSV��6DIHW\�6FLHQFH��
�����������������

6LX��2��/���3KLOOLSV��'��5���/HXQJ��7��:����������$JH�GLIIHUHQFHV�LQ�VDIHW\�DWWLWXGHV�
DQG� VDIHW\� SHUIRUPDQFH� LQ�+RQJ�.RQJ� FRQVWUXFWLRQ�ZRUNHUV�� -RXUQDO� RI�
6DIHW\�5HVHDUFK�������������������

6LX�� 2�� /��� 3KLOOLSV�� '�� 5��� /HXQJ�� 7�� :�� �������� 6DIHW\� FOLPDWH� DQG� VDIHW\�
SHUIRUPDQFH� DPRQJ� FRQVWUXFWLRQ� ZRUNHUV� LQ� +RQJ� .RQJ�� WKH� UROH� RI�
SV\FKRORJLFDO�VWUDLQV�DV�PHGLDWRUV��$FFLGHQW�$QDO\VLV�	�3UHYHQWLRQ����������
����������

6MREHUJ��/����������)DFWRUV�LQ�ULVN�SHUFHSWLRQ��5LVN�DQDO\VLV����������������
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6NOHW�� 6�� �������� &RPSDULVRQ� RI� VRPH� VHOHFWHG� PHWKRGV� IRU� DFFLGHQW�
LQYHVWLJDWLRQ��-RXUQDO�RI�KD]DUGRXV�PDWHULDOV����������������������

6ORYLF��3����������7KH�ULVN�JDPH��5HOLDELOLW\�HQJLQHHULQJ�	�V\VWHP�VDIHW\����������
�������

6ORYLF�� 3��� )LVFKKRII�� %��� /LFKWHQVWHLQ�� 6�� �������� 6RFLHWDO� ULVN� DVVHVVPHQW��
6SULQJHU��%RVWRQ��(VWDGRV�8QLGRV��

6ORYLF��3���)LVFKKRII��%���/LFKWHQVWHLQ��6����������:K\�VWXG\�ULVN�SHUFHSWLRQ"�5LVN�
DQDO\VLV����������������

6ORYLF��3����������7KH�SHUFHSWLRQ�RI�ULVN��(DUWKVFDQ�SXEOLFDWLRQV��/RQGUHV��5HLQR�
8QLGR��

6QLMGHUV��7�$���%RVNHU��5�-����������0XOWLOHYHO�DQDO\VLV��$Q�LQWURGXFWLRQ�WR�EDVLF�
DQG�DGYDQFHG�PXOWLOHYHO�PRGHOLQJ��6DJH��

6RXVD�� 9��� $OPHLGD�� 1�� 0��� 'LDV�� /�� $�� �������� 5LVN�EDVHG� PDQDJHPHQW� RI�
RFFXSDWLRQDO� VDIHW\� DQG� KHDOWK� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� ±� 3DUW� ���
%DFNJURXQG�NQRZOHGJH��6DIHW\�6FLHQFH�������������

6RXVD�� 9��� $OPHLGD�� 1�� 0��� 'LDV�� /�� $�� �������� 5LVN�EDVHG� PDQDJHPHQW� RI�
RFFXSDWLRQDO� VDIHW\� DQG� KHDOWK� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� ±� 3DUW� ���
4XDQWLWDWLYH�PRGHO��6DIHW\�6FLHQFH���������������

6WDUUHQ��$���+RUQLN[��-���/XLMWHUV��.����������2FFXSDWLRQDO�VDIHW\� LQ�PXOWLFXOWXUDO�
WHDPV�DQG�RUJDQL]DWLRQV��$�UHVHDUFK�DJHQGD��6DIHW\�6FLHQFH�������������

6WRLONRYVND�� %�� %��� äLOHVND� 3DQþRYVND�� 9���0LMRVNL�� *�� �������� 5HODWLRQVKLS� RI�
VDIHW\�FOLPDWH�SHUFHSWLRQV�DQG� MRE�VDWLVIDFWLRQ�DPRQJ�HPSOR\HHV� LQ� WKH�
FRQVWUXFWLRQ�LQGXVWU\��WKH�PRGHUDWLQJ�UROH�RI�DJH��,QWHUQDWLRQDO�MRXUQDO�RI�
RFFXSDWLRQDO�VDIHW\�DQG�HUJRQRPLFV�������������������

6XEL]D�3pUH]�� 0��� 6DQWD� 0DULQD�� /��� ,UL]DU�� $��� *DOODVWHJL�� 0��� $QDELWDUWH�� $���
8UELHWD�� 1��� ,EDUOX]HD�� -�� �������� ([SODLQLQJ� VRFLDO� DFFHSWDQFH� RI� D�
PXQLFLSDO�ZDVWH�LQFLQHUDWLRQ�SODQW�WKURXJK�VRFLRGHPRJUDSKLF�DQG�SV\FKR�
HQYLURQPHQWDO�YDULDEOHV��(QYLURQPHQWDO�3ROOXWLRQ����������

6XK�� <�� �������� 6HFWRUDO� SDWWHUQV� RI� DFFLGHQW� SURFHVV� IRU� RFFXSDWLRQDO� VDIHW\�
XVLQJ�QDUUDWLYH�WH[WV�RI�26+$�GDWDEDVH��6DIHW\�6FLHQFH���������������
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6ZXVWH��3���)ULMWHUV��$���*XOGHQPXQG��)����������,V�LW�SRVVLEOH�WR�LQIOXHQFH�VDIHW\�
LQ� WKH�EXLOGLQJ�VHFWRU"�$� OLWHUDWXUH� UHYLHZ�H[WHQGLQJ� IURP������XQWLO� WKH�
SUHVHQW��6DIHW\�6FLHQFH����������������������

7DURXQ��$����������7RZDUGV�D�EHWWHU�PRGHOOLQJ�DQG�DVVHVVPHQW�RI�FRQVWUXFWLRQ�
ULVN�� LQVLJKWV� IURP� D� OLWHUDWXUH� UHYLHZ�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3URMHFW�
0DQDJHPHQW��������������������

7HUUpV�� )���&DVWHMyQ��(���0RQGHOR��3��5�� �������� &RUSRUDWH�0RWLYDWLRQ� WR�5LVN�
3UHYHQWLRQ�� $SSOLHG�� ([SORUDWRU\� $QDO\VLV� LQ� &RQVWUXFWLRQ� 6HFWRU� LQ��
&DWDORQLD��+XPDQ�)DFWRUV�DQG�(UJRQRPLFV� LQ�0DQXIDFWXULQJ�	�6HUYLFH�
,QGXVWULHV�������������������

7LHUQH\��.��-����������7RZDUG�D�FULWLFDO�VRFLRORJ\�RI�ULVN��6RFLRORJLFDO�)RUXP�����
��������������

7L[LHU��$��-��3���+DOORZHOO��0��5���5DMDJRSDODQ��%���%RZPDQ��'����������$XWRPDWHG�
FRQWHQW� DQDO\VLV� IRU� FRQVWUXFWLRQ� VDIHW\�� $� QDWXUDO� ODQJXDJH� SURFHVVLQJ�
V\VWHP� WR� H[WUDFW� SUHFXUVRUV� DQG� RXWFRPHV� IURP� XQVWUXFWXUHG� LQMXU\�
UHSRUWV��$XWRPDWLRQ�LQ�&RQVWUXFWLRQ�������������

7RROH�� 7�� 0�� �������� &RQVWUXFWLRQ� VLWH� VDIHW\� UROHV��-RXUQDO� RI� FRQVWUXFWLRQ�
HQJLQHHULQJ�DQG�PDQDJHPHQW���������������������

7RUQHU�� 0��� 3RXVHWWH�� $�� �������� 6DIHW\� LQ� FRQVWUXFWLRQ� ±� D� FRPSUHKHQVLYH�
GHVFULSWLRQ�RI�WKH�FKDUDFWHULVWLFV�RI�KLJK�VDIHW\�VWDQGDUGV�LQ�FRQVWUXFWLRQ�
ZRUN�� IURP� WKH� FRPELQHG� SHUVSHFWLYH� RI� VXSHUYLVRUV� DQG� H[SHULHQFHG�
ZRUNHUV��-RXUQDO�RI�6DIHW\�5HVHDUFK�������������������

7ULOOR�&DEHOOR�� $�� )��� &DUULOOR�&DVWULOOR�� -�� $��� 5XELR�5RPHUR�� -�� &�� ��������
3HUFHSWLRQ� RI� ULVN� LQ� FRQVWUXFWLRQ�� ([SORULQJ� WKH� IDFWRUV� WKDW� LQIOXHQFH�
H[SHUWV�LQ�RFFXSDWLRQDO�KHDOWK�DQG�VDIHW\��6DIHW\�6FLHQFH����������������

8PHU��:���/L��+���/X��:���6]HWR��*��3��<���:RQJ��$��<����������'HYHORSPHQW�RI�D�
WRRO� WR� PRQLWRU� VWDWLF� EDODQFH� RI� FRQVWUXFWLRQ� ZRUNHUV� IRU� SURDFWLYH� IDOO�
VDIHW\�PDQDJHPHQW��$XWRPDWLRQ�LQ�&RQVWUXFWLRQ����������������
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8UWHDJD�� (��� (L]DJLUUH�� $�� �������� (O� QXHYR� HQWRUQR� GH� OD� LQQRYDFLyQ��
VRVWHQLELOLGDG� \� OHJLWLPDFLyQ� VRFLDO�� 8QLYHUVLGDG� GH� 2YLHGR�� 2YLHGR��
(VSDxD��

8UWHDJD�� (��� (L]DJLUUH�� $�� �������� /D� FRQVWUXFFLyQ� VRFLDO� GHO� ULHVJR�� (PSLULD��
5HYLVWD�GH�0HWRGRORJtD�GH�ODV�&LHQFLDV�6RFLDOHV��������������

9DOOH�� 0�$��� 5X]�� *�$��� 0RUUiV�� 5�� �������� 0DUNHW� EDVNHW� DQDO\VLV��
FRPSOHPHQWLQJ� DVVRFLDWLRQ� UXOHV� ZLWK� PLQLPXP� VSDQQLQJ� WUHHV�� ([SHUW�
6\VWHPV�ZLWK�$SSOLFDWLRQV����������������

9LGDO�� 0�� 3��� *yPH]�� 0�� '�� 6�� �������� 173� ����� 5LHVJR� SHUFLELGR�� XQ�
SURFHGLPLHQWR�GH�HYDOXDFLyQ��,QVWLWXWR�1DFLRQDO�GH�6HJXULGDG�\�6DOXG�HQ�
HO�7UDEDMR��0DGULG��(VSDxD��

:DQJ��;���+XDQJ��;���/XR��<���3HL��-���;X��0����������,PSURYLQJ�ZRUNSODFH�KD]DUG�
LGHQWLILFDWLRQ� SHUIRUPDQFH� XVLQJ� GDWD� PLQLQJ�� -RXUQDO� RI� &RQVWUXFWLRQ�
(QJLQHHULQJ�DQG�0DQDJHPHQW������������������

:HKEH��)���$O�+DWWDE��0���+DP]HK��)�� ��������([SORULQJ�DVVRFLDWLRQV�EHWZHHQ�
UHVLOLHQFH�DQG�FRQVWUXFWLRQ�VDIHW\�SHUIRUPDQFH�LQ�VDIHW\�QHWZRUNV��6DIHW\�
6FLHQFH���������������

:KLWDNHU��6��0���*UDYHV��5��-���-DPHV��0���0F&DQQ��3����������6DIHW\�ZLWK�DFFHVV�
VFDIIROGV�� 'HYHORSPHQW� RI� D� SURWRW\SH� GHFLVLRQ� DLG� EDVHG� RQ� DFFLGHQW�
DQDO\VLV��-RXUQDO�RI�6DIHW\�5HVHDUFK���������������������

:LHJPDQQ��'��$���6KDSSHOO��6��$�� ��������+XPDQ�HUURU�DQDO\VLV�RI�FRPPHUFLDO�
DYLDWLRQ� DFFLGHQWV� XVLQJ� WKH� KXPDQ� IDFWRUV� DQDO\VLV� DQG� FODVVLILFDWLRQ�
V\VWHP� �+)$&6��2IILFH� RI� $YLDWLRQ� 0HGLFLQH�� :DVKLQJWRQ�� (VWDGRV�
8QLGRV��

:LOODPVRQ�� $��� )H\HU�� $�� 0�� �������� %HKDYLRXUDO� HSLGHPLRORJ\� DV� D� WRRO� IRU�
DFFLGHQW�UHVHDUFK��-RXUQDO�RI�2FFXSDWLRQDO�$FFLGHQWV����������������������

:LOOLDPV��%�/���)ORUH]��<����������'R�0H[LFDQ�$PHULFDQV�SHUFHLYH�HQYLURQPHQWDO�
LVVXHV� GLIIHUHQWO\� WKDQ� &DXFDVLDQV�� D� VWXG\� RI� FURVV�HWKQLF� YDULDWLRQ� LQ�
SHUFHSWLRQV� UHODWHG� WR� ZDWHU� LQ� 7XFVRQ�� (QYLURQPHQWDO� +HDOWK�
3HUVSHFWLYHV�������6XSSO����������
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:LQJH�� 6��� $OEUHFKWVHQ�� (�� �������� $FFLGHQW� W\SHV� DQG� EDUULHU� IDLOXUHV� LQ� WKH�
FRQVWUXFWLRQ�LQGXVWU\��6DIHW\�6FLHQFH����������������

:LQJH��6���$OEUHFKWVHQ��(���0RVWXH��%��$����������&DXVDO�IDFWRUV�DQG�FRQQHFWLRQV�
LQ�FRQVWUXFWLRQ�DFFLGHQWV��6DIHW\�6FLHQFH����������������

:LWWHQ�� ,�� +��� )UDQN�� (��� +DOO�� 0�� $��� 3DO�� &�� -�� �������� 'DWD�0LQLQJ�� 3UDFWLFDO�
0DFKLQH�/HDUQLQJ�7RROV�DQG�7HFKQLTXHV��0RUJDQ�.DXIPDQQ��%XUOLQJWRQ�
�0$���(VWDGRV�8QLGRV���

;LD��1���=RX��3��;���*ULIILQ��0��$���:DQJ��;���=KRQJ��5����������7RZDUGV�LQWHJUDWLQJ�
FRQVWUXFWLRQ� ULVN� PDQDJHPHQW� DQG� VWDNHKROGHU� PDQDJHPHQW�� $�
V\VWHPDWLF� OLWHUDWXUH� UHYLHZ� DQG� IXWXUH� UHVHDUFK� DJHQGDV�� ,QWHUQDWLRQDO�
-RXUQDO�RI�3URMHFW�0DQDJHPHQW�������������������

;LDR��)���)DQ��&����������'DWD�PLQLQJ�LQ�EXLOGLQJ�DXWRPDWLRQ�V\VWHP�IRU�LPSURYLQJ�
EXLOGLQJ�RSHUDWLRQDO�SHUIRUPDQFH��(QHUJ\�DQG�EXLOGLQJV����������������

;X��5���/XR��)����������5LVN�SUHGLFWLRQ�DQG�HDUO\�ZDUQLQJ�IRU�DLU�WUDIILF�FRQWUROOHUV¶�
XQVDIH� DFWV� XVLQJ� DVVRFLDWLRQ� UXOH� PLQLQJ� DQG� UDQGRP� IRUHVW�� 6DIHW\�
6FLHQFH���������������

<DQJ��;���+DXJHQ��6����������,PSOLFDWLRQV�IURP�PDMRU�DFFLGHQW�FDXVDWLRQ�WKHRULHV�
WR�DFWLYLW\�UHODWHG�ULVN�DQDO\VLV��6DIHW\�6FLHQFH����������������

<XQJ��3����������,QVWLWXWLRQDO�DUUDQJHPHQWV�DQG�FRQVWUXFWLRQ�VDIHW\�LQ�&KLQD��DQ�
HPSLULFDO�H[DPLQDWLRQ��&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV����������
����������

=DON��'�0���6SHH��7���*LOOHQ��0���/HQW]��7�-���*DUURG��$���(YDQV��3���6ZXVWH��3��
�������� 5HYLHZ� RI� TXDOLWDWLYH� DSSURDFKHV� IRU� WKH� FRQVWUXFWLRQ� LQGXVWU\��
GHVLJQLQJ�D� ULVN�PDQDJHPHQW� WRROER[��6DIHW\�DQG�KHDOWK�DW�ZRUN�� �� �����
���������

=KDQJ�� )��� )OH\HK�� +��� :DQJ�� ;��� /X�� 0�� �������� &RQVWUXFWLRQ� VLWH� DFFLGHQW�
DQDO\VLV�XVLQJ� WH[W�PLQLQJ�DQG�QDWXUDO� ODQJXDJH�SURFHVVLQJ� WHFKQLTXHV��
$XWRPDWLRQ�LQ�&RQVWUXFWLRQ����������������
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=KDQJ��-���=KDQJ��:���;X��3���&KHQ��1����������$SSOLFDELOLW\�RI�DFFLGHQW�DQDO\VLV�
PHWKRGV�WR�&KLQHVH�FRQVWUXFWLRQ�DFFLGHQWV��-RXUQDO�RI�6DIHW\�5HVHDUFK��
�������������

=KDQJ��0���6KL��5���<DQJ��=����������$�FULWLFDO�UHYLHZ�RI�YLVLRQ�EDVHG�RFFXSDWLRQDO�
KHDOWK�DQG�VDIHW\�PRQLWRULQJ�RI�FRQVWUXFWLRQ�VLWH�ZRUNHUV��6DIHW\�6FLHQFH�
��������������

=KDQJ��3���/LQJDUG��+���%OLVPDV��1���:DNHILHOG��5���.OHLQHU��%����������:RUN�KHDOWK�
DQG� VDIHW\�ULVN� SHUFHSWLRQV� RI� FRQVWUXFWLRQ�LQGXVWU\� VWDNHKROGHUV� XVLQJ�
SKRWRJUDSK�EDVHG�4�PHWKRGRORJ\�� -RXUQDO�RI�&RQVWUXFWLRQ�(QJLQHHULQJ�
DQG�0DQDJHPHQW��������������������

=KDQJ��3���/LQJDUG��+���%OLVPDV��1���:DNHILHOG��5���.OHLQHU��%����������$SSOLFDWLRQ�
RI�4�PHWKRGRORJ\� LQ� VWXG\LQJ� FRQVWUXFWLRQ� VWDNHKROGHUV
� SHUFHSWLRQV� RI�
26+� ULVNV�$Q� LQWURGXFWLRQ� WR� WKH� SUHOLPLQDU\� VWDJH��&,%�:RUOG�%XLOGLQJ�
&RQJUHVV������

=KDQJ��6���7HL]HU��-���/HH��-��.���(DVWPDQ��&��0���9HQXJRSDO��0����������%XLOGLQJ�
LQIRUPDWLRQ� PRGHOLQJ� �%,0�� DQG� VDIHW\�� $XWRPDWLF� VDIHW\� FKHFNLQJ� RI�
FRQVWUXFWLRQ�PRGHOV�DQG�VFKHGXOHV��$XWRPDWLRQ�LQ�FRQVWUXFWLRQ����������
������

=KDR�� '��� 0F&R\�� $�� 3��� .OHLQHU�� %�� 0��� 0LOOV�� 7�� +��� /LQJDUG�� +�� ��������
6WDNHKROGHU�SHUFHSWLRQV�RI�ULVN�LQ�FRQVWUXFWLRQ��6DIHW\�6FLHQFH����������
�����

=KRX��=���*RK��<��0���/L��4����������2YHUYLHZ�DQG�DQDO\VLV�RI�VDIHW\�PDQDJHPHQW�
VWXGLHV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��6DIHW\�6FLHQFH���������������

�

�
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%2(��2UGHQ�GH����GH�HQHUR�GH�������SRU� OD�TXH�VH�DSUXHEDQ� ODV�QRUPDV�GH�
DGDSWDFLyQ� GHO� 3ODQ� *HQHUDO� GH� &RQWDELOLGDG� D� ODV� (PSUHVDV�
FRQVWUXFWRUDV��3XEOLFDGR�HQ��©%2(ª�Q~P������GH��������������

%2(�� 5HDO� 'HFUHWR� ����������� GH� ��� GH� RFWXEUH��SRU� HO� TXH� VH�HVWDEOHFHQ�
GLVSRVLFLRQHV� PtQLPDV� GH� VHJXULGDG� \� GH� VDOXG�HQ�ODV� REUDV� GH�
FRQVWUXFFLyQ��3XEOLFDGR�HQ��©%2(ª�Q~P�������GH��������������

%2(��5HDO�'HFUHWR�/HJLVODWLYR���������GH���GH�DJRVWR��SRU�HO�TXH�VH�DSUXHED�HO�
WH[WR� UHIXQGLGR� GH� OD� /H\� VREUH� ,QIUDFFLRQHV� \� 6DQFLRQHV� HQ� HO�2UGHQ�
6RFLDO��3XEOLFDGR�HQ��©%2(ª�Q~P�������GH��������������

%2(�� 2UGHQ� 7$6������������ GH� ��� GH� QRYLHPEUH�� SRU� OD� TXH� VH� HVWDEOHFHQ�
QXHYRV�PRGHORV� SDUD� OD� QRWLILFDFLyQ� GH� ORV� DFFLGHQWHV� GH� WUDEDMR� \� VH�
SRVLELOLWD� VX� WUDQVPLVLyQ� SRU� SURFHGLPLHQWR� HOHFWUyQLFR�� 3XEOLFDGR�HQ��
©%2(ª�Q~P�������GH�������������

%2(��5HDO�'HFUHWR������������GH����GH�DJRVWR��SRU�HO�TXH�VH�GHVDUUROOD�OD�/H\�
���������GH����GH�RFWXEUH��UHJXODGRUD�GH�OD�VXEFRQWUDWDFLyQ�HQ�HO�6HFWRU�
GH�OD�&RQVWUXFFLyQ��3XEOLFDGR�HQ��©%2(ª�Q~P�������GH��������������

%2(��5HVROXFLyQ�GH����GH�IHEUHUR�GH�������GH�OD�'LUHFFLyQ�*HQHUDO�GH�(PSOHR��
SRU�OD�TXH�VH�UHJLVWUD�\�SXEOLFD�HO�9�&RQYHQLR�FROHFWLYR�GHO�VHFWRU�GH�OD�
FRQVWUXFFLyQ��3XEOLFDGR�HQ��©%2(ª�Q~P������GH��������������

%2(��5HDO�'HFUHWR�/HJLVODWLYR���������GH����GH�RFWXEUH��SRU�HO�TXH�VH�DSUXHED�
HO�WH[WR�UHIXQGLGR�GH�OD�/H\�*HQHUDO�GH�OD�6HJXULGDG�6RFLDO��3XEOLFDGR�HQ��
©%2(ª�Q~P�������GH��������������

8QLyQ�(XURSHD��'LUHFWLYD��������&((���'LUHFWLYD�PDUFR�VREUH�VDOXG�\�VHJXULGDG�
HQ�HO�WUDEDMR��GH����GH�MXQLR�GH�������UHODWLYD�D�OD�DSOLFDFLyQ�GH�PHGLGDV�
SDUD�SURPRYHU�OD�PHMRUD�GH�OD�VHJXULGDG�\�GH�OD�VDOXG�GH�ORV�WUDEDMDGRUHV�
HQ�HO�WUDEDMR��©'2&(ª�Q~P�������GH����GH�MXQLR�GH�������SiJLQDV���D����

8QLyQ� (XURSHD�� 'LUHFWLYD� ������&((� GHO� &RQVHMR�� GH� ��� GH� MXQLR� GH� ������
UHODWLYD�D�ODV�GLVSRVLFLRQHV�PtQLPDV�GH�VHJXULGDG�\�GH�VDOXG�TXH�GHEHQ�
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DSOLFDUVH�HQ� ODV�REUDV�GH�FRQVWUXFFLyQ� WHPSRUDOHV�R�PyYLOHV�� ©'2&(ª�
Q~P�������GH����GH�DJRVWR�GH�������SiJLQDV���D����� �
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35,0(5$�38%/,&$&,Ï1�

���&RQVWUXFWLRQ� DFFLGHQWV�� LGHQWLILFDWLRQ� RI� WKH� PDLQ� DVVRFLDWLRQV�
EHWZHHQ�FDXVHV��PHFKDQLVPV�DQG�VWDJHV�RI�WKH�FRQVWUXFWLRQ�SURFHVV�

-HV~V�$��&DUULOOR�&DVWULOOR��$QWRQLR�)��7ULOOR�&DEHOOR�DQG�-XDQ�&��
5XELR�5RPHUR�

9RO������1R��������������

KWWS�//G[�GRL�RUJ/�������/����������������������

3XEOLFDGR����1RY�������

-RXUQDO� QDPH�� ,QWHUQDWLRQDO� -RXUQDO� RI� 2FFXSDWLRQDO� 6DIHW\� DQG�
(UJRQRPLFV�

$%675$&7
2EMHFWLYH��7R�LGHQWLI\�WKH�PRVW�IUHTXHQW�FDXVHV�RI�DFFLGHQWV�LQ�WKH�
FRQVWUXFWLRQ�VHFWRU�LQ�RUGHU�WR�KHOS�VDIHW\�SUDFWLWLRQHUV�LQ�WKH�WDVN�RI�
SULRULWL]LQJ�SUHYHQWLYH�DFWLRQV�GHSHQGLQJ�RQ�WKH�VWDJH�RI�FRQVWUXFWLRQ��
0HWKRGV��2IILFLDO�DFFLGHQW�LQYHVWLJDWLRQ�UHSRUWV�DUH�DQDO\VHG��$�
FDXVDWLRQ�SDWWHUQ�LV�LGHQWLILHG�ZLWK�WKH�SURSRUWLRQ�RI�FDXVHV�LQ�HDFK�RI�
WKH�GLIIHUHQW�SRVVLEOH�JURXSV�RI�FDXVHV��5HVXOWV��6LJQLILFDQW�
DVVRFLDWLRQV�RI�WKH�W\SHV�RI�FDXVHV�ZLWK�DFFLGHQW�PHFKDQLVPV�DQG�
FRQVWUXFWLRQ�VWDJHV�KDYH�EHHQ�LGHQWLILHG��&RQFOXVLRQV��6LJQLILFDQW�
GLIIHUHQFHV�KDYH�EHHQ�IRXQG�LQ�DFFLGHQW�FDXVDWLRQ�GHSHQGLQJ�RQ�WKH�
PHFKDQLVP�RI�WKH�DFFLGHQW�DQG�WKH�FRQVWUXFWLRQ�VWDJH�RQJRLQJ��7KHVH�
UHVXOWV�VKRXOG�EH�XVHG�WR�SULRULWL]H�SUHYHQWLYH�DFWLRQV�WR�FRPEDW�WKH�
PRVW�OLNHO\�FDXVHV�IRU�HDFK�DFFLGHQW�PHFKDQLVP�DQG�FRQVWUXFWLRQ�
VWDJH�
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3HUFHSWLRQ� RI� ULVN� LQ� FRQVWUXFWLRQ�� ([SORULQJ� WKH� IDFWRUV� WKDW�
LQIOXHQFH�H[SHUWV�LQ�RFFXSDWLRQDO�KHDOWK�DQG�VDIHW\�

$QWRQLR� )�� 7ULOOR�&DEHOOR�� -HV~V� $�� &DUULOOR�&DVWULOOR�� -XDQ� &�� 5XELR�
5RPHUR�

Safety Science 133 ���������������

KWWSV���GRL�RUJ���������M�VVFL������������

3XEOLFDGR����6HS�������

-RXUQDO�QDPH��6DIHW\�6FLHQFH�

$%675$&7�
5LVN�SHUFHSWLRQ�LV�VWXGLHG�LQ�PDQ\�UHVHDUFK�GLVFLSOLQHV��$OWKRXJK�PDQ\�
RI�WKH�IDFWRUV�WKDW�LQIOXHQFH�WKH�SHUFHSWLRQ�RI�ULVN�LQ�WKH�ILHOG�RI�
RFFXSDWLRQDO�ULVN�SUHYHQWLRQ�DUH�NQRZQ��WKHUH�LV�VWLOO�QR�FRPSOHWH�
XQGHUVWDQGLQJ�RI�WKH�ZD\V�LQ�ZKLFK�SURIHVVLRQDOV�LQ�WKLV�VHFWRU�SHUFHLYH�
ULVNV��7KLV�VWXG\�DQDO\]HV�WKH�LQFLGHQFH�RI�VRFLRGHPRJUDSKLF�YDULDEOHV�
�JHQGHU��DJH��XQLYHUVLW\�GHJUHH��VHQLRULW\�RI�WKH�TXDOLILFDWLRQ�DQG�
SURIHVVLRQDO�H[SHULHQFH��LQ�WKH�SHUFHSWLRQ�RI�WKH�SUREDELOLW\�DQG�
FRQVHTXHQFHV�RI�DFFLGHQW�ULVN�RI�D�JURXS�RI�&RQVWUXFWLRQ�6DIHW\�DQG�
+HDOWK�([SHUWV��$GGLWLRQDOO\��WKH�LQFLGHQFH�RI�WKHVH�YDULDEOHV�KDV�EHHQ�
HYDOXDWHG�LQ�YDULRXV�VWDJHV�RI�D�FRQVWUXFWLRQ��2Q�WKH�EDVLV�RI�D�
TXHVWLRQQDLUH�VXUYH\�RI����FRQVWUXFWLRQ�SURFHVVHV��DQG�DSSO\LQJ�D�
OLQHDU�PXOWLOHYHO�UHJUHVVLRQ�PRGHO��VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�LQ�
SHUFHLYHG�ULVN�ZHUH�REWDLQHG�GHSHQGLQJ�RQ�WKH�DJH�RI�WKH�&RQVWUXFWLRQ�
6DIHW\�([SHUWV��ZKLOH�LW�ZDV�GHWHUPLQHG�WKDW�WKHUH�LV�QR�VLJQLILFDQW�
GLIIHUHQFH�LQ�WKH�SHUFHSWLRQ�RI�ULVN�EHWZHHQ�PHQ�DQG�ZRPHQ�LQ�WKLV�
SURIHVVLRQDO�VHFWRU��*UHDWHU�GLVFUHSDQFLHV�ZHUH�IRXQG�ZKHQ�HYDOXDWLQJ�
WKH�RYHUDOO�ULVN�RI�FRQVWUXFWLRQ�DFWLYLWLHV�LQ�WKH�HDUO\�VWDJHV�RI�D�
FRQVWUXFWLRQ�VLWH��1HYHUWKHOHVV��LQ�VSLWH�RI�WKH�VRFLRGHPRJUDSKLF�
GLIIHUHQFHV�EHWZHHQ�&RQVWUXFWLRQ�6DIHW\�([SHUWV��ZH�FRQFOXGH�WKDW�
WKHLU�ULVN�DVVHVVPHQWV�DUH�KLJKO\�FRKHUHQW�
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2FFXSDWLRQDO� DFFLGHQW� DQDO\VLV� DFFRUGLQJ� WR� SURIHVVLRQDOV� RI�
GLIIHUHQW�FRQVWUXFWLRQ�SKDVHV�XVLQJ�DVVRFLDWLRQ�UXOHV�

$QWRQLR�)��7ULOOR�&DEHOOR��0DUtD�0DUWtQH]�5RMDV��-HV~V�$��&DUULOOR�&DVWULOOR��
-XDQ�&��5XELR�5RPHUR�

3XEOLFDGR����6HS�������

Safety Science 144����������������

KWWSV���GRL�RUJ���������M�VVFL�������������

-RXUQDO�QDPH��6DIHW\�6FLHQFH�

$%675$&7�
'HVSLWH�FRQWLQXRXV�HIIRUWV�WR�LPSURYH�VDIHW\��ZRUNHU�VDIHW\�DZDUHQHVV�
RQ�FRQVWUXFWLRQ�VLWHV�LV�D�PDMRU�FRQFHUQ�DV�LW�UHPDLQV�RQH�RI�WKH�PRVW�
GDQJHURXV�LQGXVWULHV��7KH�ODUJH�QXPEHU�RI�IDFWRUV�LQYROYHG�LQ�DFFLGHQWV�
DQG�WKH�FRPSOH[LW\�RI�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHP�PDNH�
PDQDJHPHQW�GLIILFXOW�IRU�PDQDJHUV��7KHUHIRUH��SRWHQWLDO�KD]DUGV�FDQQRW�
EH�LGHQWLILHG�LQ�RUGHU�WR�GHYHORS�HIIHFWLYH�VDIHW\�SURFHGXUHV��7KLV�VWXG\�
DGGUHVVHV�WKLV�SUREOHP�E\�XVLQJ�WKH�DVVRFLDWLRQ�UXOH�PHWKRG�RI�GDWD�
PLQLQJ�WR�H[WUDFW�NQRZOHGJH�IURP�KLVWRULFDO�GDWD�RI�FRQVWUXFWLRQ�
DFFLGHQWV��,W�FDQ�KHOS�PDQDJHUV�WR�LGHQWLI\�DQG�SURYLGH�IUHTXHQW�
FRQGLWLRQV�WKDW�FDQ�EH�SUHYHQWHG�LQ�IXWXUH�E\�FRQWUROOLQJ�ULVNV�RQ�VLWH��
2FFXSDWLRQDO�DFFLGHQWV�WKDW�KDYH�EHHQ�QRWLILHG�WKURXJK�DQ�RIILFLDO�
HOHFWURQLF�V\VWHP�RQ�6SDQLVK�FRQVWUXFWLRQ�VLWHV�EHWZHHQ������DQG�
�����DUH�DQDO\VHG��'DWD�KDYH�EHHQ�GLYLGHG�DFFRUGLQJ�WR�SURIHVVLRQDOV�
WR�H[SORUH�WKH�DFFLGHQWV�LQ�HDFK�FRQVWUXFWLRQ�SKDVH��7KH�UHVXOWV�VKRZ�
SDWWHUQV�DQG�UHFXUUHQW�IDFWRUV�ZLWK�PXOWLSOH�UHODWLRQVKLSV�LQ�DOO�SKDVHV�RI�
WKH�FRQVWUXFWLRQ�ZRUNV��7KLV�LV�WKH�FDVH�IRU�WKH�RXWVRXUFLQJ�YDULDEOH�
ZKLFK�LV�D�FULWLFDO�IDFWRU�LQ�RFFXSDWLRQDO�DFFLGHQWV�LQ�DOO�FRQVWUXFWLRQ�
SKDVHV��6LPLODUO\��WKH�UHVXOWV�KDYH�DOVR�VKRZQ�WKDW�ULVN�DVVHVVPHQW�LV�
QRW�DQ�LQVXUPRXQWDEOH�EDUULHU�WR�DFFLGHQWV��&RQVLGHUDWLRQ�RI�WKH�
GLIIHUHQW�VWDJHV�RI�WKH�ZRUN�SURYLGHV�IOH[LELOLW\�LQ�RUGHU�WR�LPSURYH�ULVN�
UHGXFWLRQ�DQG�FRQWURO�DFWLRQV��7KH�UHVXOWV�RI�WKH�VWXG\�SURYLGH�D�
IUDPHZRUN�IRU�LPSURYLQJ�VDIHW\�SUDFWLFHV��SURYLGLQJ�D�YDOXDEOH�
UHIHUHQFH�IRU�DOO�DJHQWV�LQYROYHG�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�WR�LPSURYH�
ULVN�PDQDJHPHQW��SUHYHQWLYH�PHDVXUHV�DQG�DFWLRQ�SODQV�




