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�WK��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QGXVWULDO�(QJLQHHULQJ�DQG�,QGXVWULDO�0DQDJHPHQW���
;9,��&RQJUHVR�GH�,QJHQLHUtD�GH�2UJDQL]DFLyQ��9LJR��-XO\�������������

�
/D�LQYHVWLJDFLyQ�HQ�PDWHULD�GH�6HJXULGDG�\�
VDOXG�HQ�OD�FRQVWUXFFLyQ��(VWDGR�GHO�DUWH��
�
5HVHDUFK�LQ�2FFXSDWLRQDO�+HDOWK�DQG�6DIHW\�LQ�FRQVWUXFWLRQ��6WDWH�RI�WKH�DUW���

5XELR�5RPHUR�-&����/ySH]�$UTXLOORV�$��3DUGR�)HUUHLUD�0&����

$EVWUDFW��(QJOLVK��3DSHU�VKRZV�UHVXOWV�REWDLQHG�IURP�VHDUFKLQJ�RQ�H[LVWLQJ�OLWH�
UDWXUH�DERXW�RFFXSDWLRQDO�KHDOWK�DQG�VDIHW\�LQ�FRQVWUXFWLRQ�LQGXVWU\��'LIIHUHQW�VWX�
GLHV�ZHUH�FODVVLILHG�GHSHQGLQJ�RQ�WKH�SUHYHQWLYH� LVVXHV�GHYHORSHG���D��,PSDFW�RI�
OHJLVODWLRQ�LQ�DFFLGHQWV���E��&RQWULEXWLRQ�IDFWRUV�IRU�DFFLGHQWV�LQ�VHFWRU��F��3UHYHQ�
WLRQ� WURXJK� GHVLJQ� �G�� ,QGXVWULDOL]DWLRQ� DQG� SUHFDVW� LQ� FRQVWUXFWLRQ� �H�� PDQDJH�
PHQW�V\VWHPV�LQ�SUHYHQWLRQ�DQG�ULVN�DVVHVPHQW������

5HVXPHQ��&DVWHOODQR��(Q�HO�VLJXLHQWH�DUWtFXOR�VH�PXHVWUDQ� ORV� UHVXOWDGRV�GH� ODV�
E~VTXHGDV�OOHYDGDV�D�FDER�HQ�OD�ELEOLRJUDItD�H[LVWHQWH�DFHUFD�GH�OD�VHJXULGDG�\�VD�
OXG� HQ� OD� LQGXVWULD� GH� OD� FRQVWUXFFLyQ�� /RV� GLVWLQWRV� WUDEDMRV� IXHURQ� FODVLILFDGRV�
GHSHQGLHQGR�GH�ORV�DVSHFWRV�UHODFLRQDGRV�FRQ�OD�SUHYHQFLyQ�HQ�ORV�TXH�SURIXQGL�
]DVHQ���D��LPSDFWR�TXH�OD�UHJXODFLyQ�OHJLVODWLYD�SXHGH�WHQHU�HQ�OD�VLQLHVWUDOLGDG�HQ�
OD�FRQVWUXFFLyQ��E��IDFWRUHV�TXH�DIHFWDQ�D�OD�VLQLHVWUDOLGDG�HQ�HO�VHFWRU��F��VHJXUL�
GDG�\�VDOXG�HQ�HO�WUDEDMR�GHVGH�HO�GLVHxR�\�HO�SUR\HFWR�HQ�FRQVWUXFFLyQ��G��LQGXV�
WULDOL]DFLyQ�\�SUHIDEULFDFLyQ�HQ�OD�FRQVWUXFFLyQ��H���6LVWHPDV�GH�*HVWLyQ�GH�OD�3UH�
YHQFLyQ�\�OD�(YDOXDFLyQ�GH�5LHVJRV��
�

.H\ZRUGV��&RQVWUXFWLRQ��2FFXSDWLRQDO�6DIHW\��PDQDJHPHQW��SUHYHQWLRQ��
�
3DODEUDV�FODYH��&RQVWUXFFLyQ��6HJXULGDG�WUDEDMR��JHVWLyQ��SUHYHQFLyQ��
�

���������������������������������������� �������������������
�-XDQ�&DUORV�5XELR�5RPHUR��
��
&iWHGUD�GH�3UHYHQFLyQ�\�5HVSRQVDELOLGDG�6RFLDO�&RUSRUDWLYD��(�7�6�,QJHQLHURV�,QGXVWULDOHV��
8QLYHUVLGDG�GH�0iODJD��$PSOLDFLyQ�GH�7HDWLQRV��&��'RFWRU�2UWL]�5DPRV�V�Q��������0iODJD���
H�PDLO��MXUR�#XPD�HV�

�
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��� ,QWURGXFFLyQ�D�OD�LQYHVWLJDFLyQ�GH�OD�6HJXULGDG�\�6DOXG�HQ�HO�
WUDEDMR��

([LVWHQ�LQQXPHUDEOHV�HVWXGLRV�GH�PXOWLWXG�GH�DVSHFWRV�UHODFLRQDGRV�FRQ�OD�6HJXUL�
GDG�\�6DOXG�HQ�HO�WUDEDMR��(VWRV�DVSHFWRV�YDQ�GHVGH�ORV�PpWRGRV�GH�HYDOXDFLyQ�GH�
ULHVJRV��KDVWD�HO�DQiOLVLV�GH�ORV�FRVWHV�GH�OD�SUHYHQFLyQ��SDVDQGR�SRU�ORV�VLVWHPDV�
GH�JHVWLyQ�GH�OD�SUHYHQFLyQ��HO�PDUFR�OHJLVODWLYR��\�HO�DQiOLVLV�GH�OD�VLQLHVWUDOLGDG��
'H�HQWUH�WRGRV�HOORV�UHVXOWDQ�GH�XQ�HVSHFLDO� LQWHUpV�ORV�HVWXGLRV�UHODFLRQDGRV�FRQ�
ORV�VLVWHPDV�GH�JHVWLyQ�GH� OD�SUHYHQFLyQ�FRPR�HO� UHDOL]DGR�SRU�-DQ�'XLP��������
DFHUFD�GHO�XVR�\�ORV�REMHWLYRV�GH�XQ�VLVWHPD�GH�JHVWLyQ�GH�OD�SUHYHQFLyQ�HQ�OD�LQ�
GXVWULD��R�SRU�0DNLQ�\�:LQGHU��������HQ�HO�TXH�VH�DQDOL]D�OD�PHMRUD�GHO�PDUFR�OH�
JDO�SDUD�IDYRUHFHU�ORV�VLVWHPDV�GH�JHVWLyQ�GH�OD�SUHYHQFLyQ�HQ�ODV�SHTXHxDV�HPSUH�
VDV�� 5HVXOWDQ� GH� LJXDO� PRGR� UHVHxDEOHV� ORV� HVWXGLRV� HQ� ORV� TXH� VH� DQDOL]DQ� ORV�
FRVWHV�GH�OD�SUHYHQFLyQ��(MHPSOR�GH�HOOR�HV�HO�HVWXGLR�UHDOL]DGR�SRU�:DONHU�\�7DLW�
�������HQ�HO�TXH�VH�DQDOL]D�HO�FRVWH�GH�OD�VHJXULGDG�\�VDOXG�ODERUDO�HQ�ODV�SHTXHxDV�
\� PHGLDQDV� HPSUHVDV�� (Q� HVH� PLVPR� VHQWLGR� RWURV� DXWRUHV� �*DYLRXV� HW� DO� ������
KDQ�GHVDUUROODGR�KHUUDPLHQWDV�GH�DQiOLVLV�FRVWH�EHQHILFLR�GH�OD�LQYHUVLyQ�HQ�VHJX�
ULGDG�SRU�SDUWH�GH�XQD�LQGXVWULD��
�
��� ,QYHVWLJDFLRQHV�GH�VHJXULGDG�\�VDOXG�HQ�HO�VHFWRU�GH�OD�

FRQVWUXFFLyQ��

6L�ELHQ�PXFKRV�GH�HVWRV�HVWXGLRV�HVWiQ�HQIRFDGRV�D�OD�LQGXVWULD�HQ�JHQHUDO��HQ� OD�
DFWXDOLGDG��VH�GLVSRQHQ�GH�GLYHUVRV�WUDEDMRV�GH�LQYHVWLJDFLyQ�HQIRFDGRV�HQ�OD�6H�
JXULGDG�\�6DOXG�HQ�OD�FRQVWUXFFLyQ��/RV�GLVWLQWRV�WUDEDMRV�GHQWUR�GHO�VHFWRU�VH�SXH�
GHQ�FODVLILFDU�GHSHQGLHQGR�GH�VL�HQ�HOORV�VH�HVWXGLDQ�ORV�VLJXLHQWHV�DVSHFWRV���

• (O� LPSDFWR�TXH� OD� UHJXODFLyQ� OHJLVODWLYD�SXHGH� WHQHU�HQ� OD� VLQLHVWUDOLGDG�HQ� OD�
FRQVWUXFFLyQ�

• /RV�IDFWRUHV�TXH�DIHFWDQ�D�OD�VLQLHVWUDOLGDG�HQ�HO�VHFWRU�
• /D�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR�GHVGH�HO�GLVHxR�\�HO�SUR\HFWR�HQ�OD�FRQVWUXF�

FLyQ�
• /D�LQGXVWULDOL]DFLyQ�\�OD�SUHIDEULFDFLyQ�HQ�OD�FRQVWUXFFLyQ�
• /RV�6LVWHPDV�GH�*HVWLyQ�GH�OD�3UHYHQFLyQ�\�OD�(YDOXDFLyQ�GH�5LHVJRV��

������,PSDFWR�GH�OD�UHJXODFLyQ�OHJLVODWLYD�HQ�OD�VLQLHVWUDOLGDG��

(O�LPSDFWR�TXH�OD�UHJXODFLyQ�OHJLVODWLYD�SXHGH�WHQHU�HQ�OD�VLQLHVWUDOLGDG�HQ�OD�FRQV�
WUXFFLyQ� � KD� VLGR� REMHWR� GH� HVWXGLR� SRU� SDUWH� GH� DXWRUHV� FRPR� .RHKQ� �������� R�
+DOH� �������� (Q� HVWH� VHQWLGR�+DOH� MXQWR� FRQ� YDULRV� DXWRUHV� ������� KD� DQDOL]DGR�
FRPR�DIHFWD�OD�OHJLVODFLyQ�HXURSHD�D�ORV�HVWiQGDUHV�GH�VHJXULGDG��ODV�PHGLGDV�SUH�



1051

�

YHQWLYDV�\�HO�DQiOLVLV�GH�ULHVJRV��'H�LJXDO�PRGR��H[LVWH�XQ�HVWXGLR��*LOO�������GH�
UHYLVLyQ�GHO�PDUFR� OHJLVODWLYR�UHIHUHQWH�D� ORV� UXLGRV�HQ� OD�FRQVWUXFFLyQ��(Q�pO�� VH�
DQDOL]D�FRPR�OD�OHJLVODFLyQ�DIHFWD�D�OD�UHJXODFLyQ�GH�ORV�QLYHOHV�VRQRURV�D�ORV�TXH�
HVWiQ�VRPHWLGRV�ORV�GLVWLQWRV�WUDEDMDGRUHV�GH�OD�FRQVWUXFFLyQ��

������/RV�IDFWRUHV�TXH�DIHFWDQ�D�OD�VLQLHVWUDOLGDG�HQ�HO�VHFWRU���

/RV�IDFWRUHV�TXH�DIHFWDQ�D�OD�VLQLHVWUDOLGDG�HQ�HO�VHFWRU�KD�VLGR�HVWXGLDGD��SRU�DXWR�
UHV�FRPR�'DYLV���������6DZDFKD���������+DVODP��������R�+LQ]H���������(Q�HVWH�
VHQWLGR�+DVODP��+LGHD��*LEE��\� YDULRV� LQYHVWLJDGRUHV�PiV� �������KDQ�HVWXGLDGR��
SDUWLHQGR�GH�����FDVRV�GH�DFFLGHQWHV�LQGLYLGXDOHV�RFXUULGRV�HQ�HO�5HLQR�8QLGR��ODV�
FLUFXQVWDQFLDV�\�IDFWRUHV�TXH�FRQWULEX\HURQ�D�ORV�PLVPRV��(VWXGLDQGR�HVWRV�FDVRV�
REWXYLHURQ�LQIRUPDFLyQ�FXDOLWDWLYD�\�GHVFXEULHURQ�XQD�VHULH�GH�IDFWRUHV�FODYHV�TXH�
HVWDEDQ�SUHVHQWHV�HQ�XQ�DOWR�SRUFHQWDMH�GH�ORV�FDVRV�HVWXGLDGRV��'HVFXEULHURQ�FR�
PR�HQ�HO�����GH�ORV�DFFLGHQWHV�H[LVWtDQ�IDFWRUHV�FODYH�SURYHQLHQWHV�GH�ORV�WUDEDMD�
GRUHV�R�GH�OD�FRRUGLQDFLyQ�GHQWUR�GHO�HTXLSR�GH�WUDEDMR��HQ�HO�����H[LVWtDQ�IDFWR�
UHV� SURYHQLHQWHV� GH� ORV� OXJDUHV� GH� WUDEDMR�� HQ� HO� ���� H[LVWtDQ� FDUHQFLDV� HQ� ORV�
HTXLSRV�GH�SURWHFFLyQ� LQGLYLGXDO�� HQ�HO����� ORV�PDWHULDOHV�XVDGRV�\�QR�HUDQ� ORV�
PiV�LGyQHRV��\�FRPR�HQ�HO�����GH�ORV�DFFLGHQWHV�DQDOL]DGRV�H[LVWtDQ�GHILFLHQFLDV�
HQ� FXDQWR� D� OD� JHVWLyQ�GH� ORV� ULHJRV��(Q�EDVH� D� HVWD� LQIRUPDFLyQ�SURSXVLHURQ�XQ�
PRGHOR�GH� OD� FDXVDOLGDG�GH� ORV� DFFLGHQWHV�SDUD�TXH�GLFKR�PRGHOR� VLUYLHUD� FRPR�
FDPLQR�SDUD�HYLWDU�IXWXURV�DFFLGHQWHV��3DUD�HYLWDU�ODV�FDXVDV�GH�XQ�JUDQ�Q~PHUR�GH�
DFFLGHQWHV�SURSXVLHURQ�HQWUH�RWUDV�PHGLGDV��TXH�OD�VHJXULGDG�VHD�LQWHJUDGD�HQ�WRGR�
ODV� IDVHV�GH�FXDOTXLHU�SUR\HFWR�� ORV� WUDEDMDGRUHV�VH� LPSOLTXHQ�HQ� OD�JHVWLyQ�GH� OD�
VHJXULGDG��ORV�(3,�V�VHDQ�OR�PiV�DYDQ]DGRV�SRVLEOHV�HQ�DUDV�GH�OD�VHJXULGDG��\�HQ�
GHILQLWLYD�TXH�QR�VH�DKRUUHQ�HVIXHU]RV�D�QLYHO�HFRQyPLFR�QL�KXPDQR��2WURV�HVWX�
GLRV�VH�KDQ�HQFDUJDGR�GH�DQDOL]DU�ORV�DFFLGHQWHV�TXH�WLHQHQ�OXJDU�HQ�QXHVWUR�SDtV�
DVt�FRPR�VX�VHYHULGDG��FRPR�SRU�HMHPSOR�HO�HIHFWXDGR�HQ�OD�8QLYHUVLGDG�GH�%XU�
JRV��&DPLQR��������(Q�HVWH�HVWXGLR�VH�UHDOL]y�XQ�DQiOLVLV�GHVFULSWLYR�GH�XQD�EDVH�
����������DFFLGHQWHV�RFXUULGRV�HQ�(VSDxD�HQWUH�ORV�DxRV������������/RV�UHVXOWD�
GRV�PRVWUDURQ�OD�JUDQ�LQIOXHQFLD�GH�XQD�VHULH�GH�YDULDEOHV�FRPR�OD�HGDG��HO�WLSR�GH�
FRQWUDWR��HO�WDPDxR�GH�OD�FRPSDxtD�R�HO�GtD�GH�OD�VHPDQD��'H�HQWUH�ODV�FRQFOXVLR�
QHV�GHO�HVWXGLR�GHVWDFDQ�TXH�ORV�DFFLGHQWHV�VXIULGRV�SRU�KRPEUHV�VRQ�PiV�VXVFHS�
WLEOHV�GH�FDXVDU�GDxRV�PiV�VHYHURV�TXH�ORV�VXIULGRV�SRU�PXMHUHV��DO� LJXDO�TXH�ORV�
GH� ODV�SHUVRQDV�PiV�PD\RUHV� IUHQWH�D� ORV�PiV� MyYHQHV��7DPELpQ�GHVWDFD�TXH� ORV�
DFFLGHQWHV�VXIULGRV�SRU�,QJHQLHURV�\�-HIHV�GH�2EUD�VRQ�PX\�VXVFHSWLEOHV�GH�VHU�ID�
WDOHV��DVt�FRPR�ORV�VXIULGRV�HQ�HPSUHVDV�GH�PHQRV�GH����WUDEDMDGRUHV��3RU�~OWLPR�
UHVDOWDU�TXH�ODV�VHYHULGDGHV�GH�ORV�DFFLGHQWHV�HQ�FLHUWDV�]RQDV�JHRJUiILFDV�VRQ�PiV�
VXVFHSWLEOHV�GH�VHU�JUDYHV�TXH�HQ�RWUDV��OR�FXDO�KDFH�TXH�ODV�DXWRULGDGHV�GHEDQ�GH�
WRPDU�PHGLGDV�HQ�ODV�GLIHUHQWHV�FRPXQLGDGHV�DXWyQRPDV��
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������/D�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR�GHVGH�HO�GLVHxR�\�HO�
SUR\HFWR�HQ�OD�FRQVWUXFFLyQ�

/D�LPSRUWDQFLD�GH�OD�FRQVLGHUDFLyQ�GH�OD�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR�GHVGH�HO�
GLVHxR�\�HO�SUR\HFWR�HQ�OD�FRQVWUXFFLyQ�KD�VLGR�HVWXGLDGD�SRU�*DPEDWHVH���������
%HKP� ��������+LQ]H� \�:LHJDQG� �������� )DGLHU� \� GH� OD� *DU]D� �������� )ULMWHUV� \�
6ZXVWH���������(Q�HVWH�VHQWLGR��*DPEDWHVH��%HKP��\�5DMHQGUDQ��������KDQ�HVWX�
GLDGR�HO�URO�TXH�RFXSD�HO�GLVHxR�HQ�OD�SUHYHQFLyQ�GH�DFFLGHQWHV��/D�IDFLOLGDG�HQ�OD�
LPSODQWDFLyQ�\�OD�HIHFWLYLGDG�GH�OD�PHMRUD�GH�OD�VHJXULGDG�D�WUDYpV�GHO�GLVHxR�GH�
SHQGH�HQ�JUDQ�PHGLGD�GH�ORV�YtQFXORV�H[LVWHQWHV�HQWUH�HO�GLVHxR�\�ORV�ULHVJRV��'L�
FKR�HVWXGLR�FRQFOX\y�TXH�D�SHVDU�GH�TXH�HO�GLVHxR�UHVXOWD�HIHFWLYR�HOLPLQDQGR�\�
UHGXFLHQGR�ULHVJRV�QR�HV�XQD�SDQDFHD��\D�TXH�OD�UHGXFFLyQ�GH�ULHVJRV�HV�XQD�FRP�
SOHMD�WDUHD�TXH�FRQVWD�GH�GLYHUVDV�IDFHWDV��3RU�WDQWR�OD�SUHYHQFLyQ�GHVGH�HO�GLVHxR�
GHEH�GH�IRUPDU�SDUWH�GH�XQD�PHWRGRORJtD�LQWHJUDO�SDUD�UHGXFLU�ORV�ULHVJRV�\�PHMR�
UDU�OD�VHJXULGDG�HQ�OD�FRQVWUXFFLyQ��9DULRV�GH�ORV�DXWRUHV�DQWHULRUPHQWH�FLWDGRV��HQ�
FRQFUHWR� *DPEDWHVH� \� +LQ]H� ������� HVWXGLDURQ� HO� GLVHxR�� FRQVLGHUiQGROR� FRPR�
XQD�IDVH�FODYH�HQ�OD�TXH�LQFRUSRUDU�ODV�FRQVLGHUDFLRQHV�QHFHVDULDV�SDUD�OD�VHJXUL�
GDG�GHO�WUDEDMDGRU�GH�OD�FRQVWUXFFLyQ��8QR�GH�ORV�SULQFLSDOHV�SUREOHPDV�HQFRQWUD�
GRV�IXH�OD�IDOWD�GH�FRQVFLHQFLD�UHDO�SRU�SDUWH�GHO�GLVHxDGRU�GH�VX�LQIOXHQFLD�HQ�OD�
VHJXULGDG��DVt�FRPR�XQRV�FRQRFLPLHQWRV�OLPLWDGRV�HQ�FXDQWR�D�OD�VHJXULGDG�\�VD�
OXG�HQ�HO�WUDEDMR��3DUD�VROXFLRQDU�HVWH�SUREOHPD��FRQVLGHUDURQ�IXQGDPHQWDO�DSRVWDU�
SRU�XQD�PD\RU�IRUPDFLyQ�HQ�VHJXULGDG�GH�ORV�GLVHxDGRUHV��XQ�PD\RU�DVHVRUDPLHQ�
WR�SRU�SDUWH�GH�ORV�H[SHUWRV�HQ�HVWD�PDWHULD��DVt�FRPR�WHQHU�HQ�FXHQWD�ODV�FRQVLGH�
UDFLRQHV�GH�ORV�SURSLRV�WUDEDMDGRUHV��7RGDV�HVWDV�VROXFLRQHV�VROR�VHUtDQ�HIHFWLYDV�
VL�VH�FDPELDVH�OD�PHQWDOLGDG�WUDGLFLRQDO�GH�ORV�GLVHxDGRUHV�HQ�OD�TXH�OD�VHJXULGDG�
RFXSDED�XQ�OXJDU�VHFXQGDULR��KDFLD�XQD�QXHYD�PHQWDOLGDG�HQ�OD�TXH� OD�VHJXULGDG�
VHD�XQRV�GH�ORV�SULQFLSDOHV�IDFWRUHV�D�WHQHU�HQ�FXHQWD��(O�SURSLR�*DPEDWHVH�MXQWR�
FRQ�7RROH��������KD�HVWXGLDGR�ODV�WUD\HFWRULDV�GH�OD�SUHYHQFLyQ�D�WUDYpV�GHO�GLVHxR�
HQ�OD�FRQVWUXFFLyQ��(VWDV�WUD\HFWRULDV�R�FDPLQRV�SRU�ORV�TXH�DYDQ]D�OD�SUHYHQFLyQ�
D�WUDYpV�GHO�GLVHxR�VRQ��8WLOL]DFLyQ�GH�PDWHULDOHV�SUHIDEULFDGRV��HOHFFLyQ�GH�VLVWH�
PDV�\�PDWHULDOHV�DOWHUQDWLYRV�PiV�VHJXURV�� LQFRUSRUDFLyQ�GH�DYDQFHV�LQJHQLHULOHV�
HQ� HO� GLVHxR�� \� WHQHU� HQ� FXHQWD� FRQVLGHUDFLRQHV� HVSDFLDOHV� SDUD� OD� UHGXFFLyQ� GH�
ULHVJRV��2WURV�DXWRUHV�FRPR�0DUWtQH]��5XELR��\�*LEE� �������KDQ�HVWXGLDGR� WDP�
ELpQ�OD�SUHYHQFLyQ�D�WUDYpV�GHO�GLVHxR�\�HO�HIHFWR�GH�ODV�GLUHFWLYDV�HXURSHDV�HQ�ORV�
OXJDUHV�GH�WUDEDMR��(Q�VX�HVWXGLR�VH�SXVR�GH�PDQLILHVWR�FRPR�OD�UHJXODFLyQ�OHJLVOD�
WLYD�HQ�OD�TXH�VH�H[SOLFLWHQ�ODV�WDUHDV�\�REOLJDFLRQHV�TXH�GHEHQ�GH�GHVHPSHxDU�ORV�
GLVHxDGRUHV��IDYRUHFH�TXH�VH�DGRSWHQ�ODV�PHGLGDV�QHFHVDULDV�SDUD�OD�UHGXFFLyQ�GHO�
ULHVJR�HQ�ORV�OXJDUHV�GH�WUDEDMR�SRU�SDUWH�GH�ORV�GLVHxDGRUHV�\�VH�UHGX]FDQ�ORV�DF�
FLGHQWHV�HQ�ORV�OXJDUHV�GH�WUDEDMR���
��
�
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������/D�LQGXVWULDOL]DFLyQ�\�OD�SUHIDEULFDFLyQ�HQ�OD�FRQVWUXFFLyQ�

/D�LQGXVWULDOL]DFLyQ�\�OD�SUHIDEULFDFLyQ�HQ�OD�FRQVWUXFFLyQ�KD�VLGR�REMHWR�GH�HVWX�
GLR�SRU�SDUWH�GH�DXWRUHV�FRPR�7RROH� �������\�*DPEDWHVH� ��������(Q�VX�HVWXGLR��
7RROH�DQDOL]D�FRPR�HO�XVR�GH�PDWHULDOHV�SUHIDEULFDGRV�SXHGH�IDYRUHFHU�D�UHGXFLU�OD�
VLQLHVWUDOLGDG��\D�TXH�HO�PRQWDMH�VH�VLPSOLILFD�HQ�OD�PD\RUtD�GH�ORV�FDVRV��SRU�WDQWR�
OD�HOHFFLyQ�GH�HVWH�WLSR�GH�PDWHULDOHV�GHEH�GH�VHU�WHQLGR�HQ�FXHQWD�HQ�OD�IDVH�GH�GL�
VHxR�FRPR�XQD�RSRUWXQLGDG�SDUD�PHMRUDU�QR�VROR�ORV�FRVWHV�VLQR�WDPELpQ�OD�VHJX�
ULGDG��(Q�HVD�PLVPD�GLUHFFLyQ�*DPEDWHVH�FRQILUPD�TXH�HO�XVR�GH�PDWHULDOHV�SUH�
IDEULFDGRV� PHMRUD� WDQWR� OD� YLDELOLGDG� HFRQyPLFD� GH� XQ� SUR\HFWR� FRPR� VXV�
FRQGLFLRQHV�GH�VHJXULGDG��
'HVGH�HO�SXQWR�GH�YLVWD�GH�GHWHUPLQDGRV�HTXLSRV�GH�WUDEDMR�R�SURGXFWRV�TXtPLFRV��
GHVWDFDQ�ORV�WUDEDMRV�GH�5XELR����������������HQ�ORV�TXH�VH�GHVFULEHQ�ORV�SULQFLSD�
OHV�ULHVJRV�GH�HTXLSRV�FRPR�JU~DV�WRUUH��HTXLSRV�GH�SUHVLyQ�R�SURGXFWRV�TXtPLFRV�
FRPR�FHPHQWR��FDO�\�GLVROYHQWHV��7DPELpQ�UHVXOWDQ�GH�LQWHUpV�HVWXGLRV�FRPR�HO�GH��
1RUHV���������HQ�HO�TXH�VH�DQDOL]DQ�GLVWLQWRV�HTXLSRV�GH�WUDEDMR�HQ�DOWXUD��WHQLHQGR�
HQ�FXHQWD��TXH�VL�ELHQ�FDGD�XQR�GH�ORV�HTXLSRV�DQDOL]DGRV�WLHQHQ�VXV�SURSLRV�ULHV�
JRV�JUDYHV�\�HVSHFtILFRV�SDUD� OD� VHJXULGDG�\� VDOXG�GH� ORV� WUDEDMDGRUHV�� WRGRV� ORV�
HTXLSRV�DQDOL]DGRV�SUHVHQWDQ�FRQQRWDFLRQHV�FRPXQHV�GHVGH�HO�SXQWR�GH�YLVWD�SUH�
YHQWLYR���

������/RV�6LVWHPDV�GH�*HVWLyQ�GH�OD�3UHYHQFLyQ�\�OD�(YDOXDFLyQ�GH�
5LHVJRV��

$SDUWH�GH�ORV�HVWXGLRV�TXH�WUDWDQ�ORV�DVSHFWRV�FLWDGRV��H[LVWHQ�LQYHVWLJDFLRQHV�TXH�
DERUGDQ�DVSHFWRV�WDQ�VLJQLILFDWLYRV�GHVGH�HO�SXQWR�GH�YLVWD�GH�OD�6HJXULGDG�\�6DOXG�
FRPR�VRQ�ORV�6LVWHPDV�GH�*HVWLyQ�GH�OD�3UHYHQFLyQ�\�OD�(YDOXDFLyQ�GH�5LHVJRV��

�
��������/RV�6LVWHPDV�GH�*HVWLyQ�GH�OD�3UHYHQFLyQ���
�

/RV� 6LVWHPDV� GH� *HVWLyQ� GH� OD� 3UHYHQFLyQ� VH� KDQ� DQDOL]DGR� HQ� LQYHVWLJDFLRQHV�
FRPR�OD�UHDOL]DGD�SRU�)HUQiQGH]��0RQWHV��9i]TXH]��������HQ�OD�TXH�VH�HVWXGLD�HO�
GHVDUUROOR�\�YDOLGDFLyQ�GH�ORV�VLVWHPDV�GH�JHVWLyQ�GH�OD�SUHYHQFLyQ��HQ�ODV�GLIHUHQ�
WHV�HVFDODV�RSHUDWLYDV�GH�OD�HPSUHVD��(Q�HVWD�LQYHVWLJDFLyQ�VH�FRQVLGHUD�TXH�OD�LP�
SOHPHQWDFLyQ�GH�XQ�VLVWHPD�GH�JHVWLyQ�GH�OD�VHJXULGDG�HV�OD�PDQHUD�PiV�HILFLHQWH�
GH�DVLJQDU�ORV�UHFXUVRV�QHFHVDULRV�SDUD�OD�VHJXULGDG��3RU�HVH�PRWLYR�VH�GHVDUUROODQ�
LQGLFDGRUHV�SDUD�FDOFXODU�OD�RSHUDWLYLGDG��YDOLGH]�\�FDSDFLGDG�GH�UHDOL]DFLyQ�GH�ORV�
VLVWHPDV�GH�JHVWLyQ�HQ�ODV�GLVWLQWDV�HVFDODV�RSHUDWLYDV�GH�OD�HPSUHVD��(VWRV�LQGLFD�
GRUHV�VRQ�FDSDFHV�GH�SURYHHU�D� ODV�HPSUHVDV�GH� ODV�KHUUDPLHQWDV�QHFHVDULDV�SDUD�
FRQRFHU�ODV�FDUHQFLDV�HQ�FXDQWR�D�VHJXULGDG�\�VDOXG��\�GHEHQ�GH�VHUYLU�SDUD�UHGXFLU�
ORV�tQGLFHV�GH�DFFLGHQWHV���
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(Q�XQD�OtQHD�GH�LQYHVWLJDFLyQ�VLPLODU��DXWRUHV�FRPR�7HR�\�/LQJ���������KDQ�HVWX�
GLDGR�FRPR�HVWDEOHFHU�PRGHORV�TXH�VLUYDQ�SDUD�PHGLU�OD�HIHFWLYLGDG�GH�ORV�6LVWH�
PDV�GH�*HVWLyQ�GH�OD�3UHYHQFLyQ��1R�UHVXOWD�IiFLO� OD�HVWDQGDUL]DFLyQ�GH�XQ�~QLFR�
PRGHOR� GH� 6LVWHPD� GH� *HVWLyQ� GH� OD� 3UHYHQFLyQ�� \D� TXH� FRPR� DILUPD� 5XELR�
��������OD�LQH[LVWHQFLD�GH�XQ�PRGHOR�TXH�VH�KD\D�LPSXHVWR��KD�GDGR�OXJDU�D�OD�SUR�
OLIHUDFLyQ�GH�VLVWHPDV��PRGHORV��ERUUDGRUHV��JXtDV�\�QRUPDV�GH�JHVWLyQ�GH�OD�VHJX�
ULGDG�\�OD�VDOXG�HQ�WRGR�HO�PXQGR��'H�HQWUH�WRGDV�HOODV�UHVXOWDQ�HVSHFLDOPHQWH�GHV�
WDFDEOHV��OD�JXtD�EULWiQLFD�%6�������OD�QRUPD�2+6$6�������\�ODV�'LUHFWULFHV�GH�OD�
2,7�\�GH�OD�8(��5HVXOWD�GH�VREUD�FRQRFLGR��TXH�HQ�OD�DFWXDOLGDG�QR�WRGDV�ODV�HP�
SUHVDV�WLHQHQ�LPSODQWDGR�XQ�6LVWHPD�GH�*HVWLyQ�GH�OD�3UHYHQFLyQ��(Q�HVH�VHQWLGR��
H[LVWH�XQ�HVWXGLR�HPStULFR��%RWWDQL�HW�DO�������HQ�EDVH�D�XQD�PXHVWUD�GH�����HP�
SUHVDV�HQ�HO�TXH�VH�DQDOL]DQ�HVWDGtVWLFDPHQWH� ODV�SULQFLSDOHV�GLIHUHQFLDV�HQWUH� ODV�
HPSUHVDV� TXH� DGRSWDQ� XQ� 6LVWHPD� GH� *HVWLyQ� GH� OD� 3UHYHQFLyQ� \� ODV� TXH� QR� OR�
DGRSWDQ��(Q�GLFKR�HVWXGLR�VH�OOHJD�D�OD�FRQFOXVLyQ�GH�TXH�ODV�HPSUHVDV�TXH�WLHQHQ�
LPSODQWDGR�XQ�FRUUHFWR�VLVWHPD�GH�JHVWLyQ�HVWiQ�PHMRU�SUHSDUDGDV��/D�LPSRUWDQFLD�
HQ�OD�DFWXDOLGDG�GH�ORV�6LVWHPDV�GH�*HVWLyQ�VH�SXHGH�FRQVWDWDU�FRQ�HO�KHFKR�GH�TXH�
H[LVWHQ�HVWXGLRV��QR�VROR�D�QLYHO�HPSUHVDULDO�VLQR�D�QLYHO�QDFLRQDO��FRPR�HO�UHDOL�
]DGR�HQ�&KLQD��7DP�HW�DO�������HQ�HO�TXH�VH�DQDOL]D�ODV�SULQFLSDOHV�FDUHQFLDV�GH�
ORV�VLVWHPDV�GH�JHVWLyQ�GH�OD�SUHYHQFLyQ�HQ�HO�SDtV��(Q�pO�VH�SURSRQHQ�XQD�VHULH�GH�
FDPELRV�HQ�DOJXQDV�FRQGXFWDV�GH�ORV�FRQWUDWLVWDV�DVt�FRPR�XQD�PHMRUD�HQ�HO�PDUFR�
OHJLVODWLYR�\�HQ�OD�IRUPDFLyQ�GH�ORV�WUDEDMDGRUHV�SRU�SDUWH�GHO�JRELHUQR���'HELGR�D�
UHOHYDQFLD�GH� ORV�6LVWHPDV�GH�*HVWLyQ�� WDPELpQ� VH�KDQ�HVWXGLDGR�HQ�SURIXQGLGDG�
TXH� IDFWRUHV� VH� GHEHQ�GH� WHQHU� HQ� FXHQWD� D� OD� KRUD�GH�PRGHODUORV� FRUUHFWDPHQWH�
�+DOHD�HW�DO�������GHVWDFDQGR�SRU�HQFLPD�GH�ORV�GHPiV�IDFWRUHV�HO�PDUFR�OHJDO�HQ�
HO�TXH�VH�YD\D�D�LPSODQWDU�HO�VLVWHPD�GH�JHVWLyQ�GH�OD�SUHYHQFLyQ���

�
��������/D�(YDOXDFLyQ�GH�5LHVJRV��
�

8Q�FRQFHSWR�HVWUHFKDPHQWH�UHODFLRQDGR�FRQ�ORV�6LVWHPDV�GH�*HVWLyQ�GH�OD�3UHYHQ�
FLyQ�HV�HO�GH�HYDOXDFLyQ�GH�ULHVJRV��8QD�FRUUHFWD�(YDOXDFLyQ�GH�5LHVJRV��VHUYLUi�
FRPR�RULJHQ�\�EDVH�SULQFLSDO�SDUD�PRGHODU�XQ�DGHFXDGR�6LVWHPD�GH�*HVWLyQ�FRQ�
IRUPH�D�ORV�ULHVJRV�HYDOXDGRV��WDO�\�FRPR�VH�PXHVWUD�HQ�HO�HVWXGLR�UHDOL]DGR�SRU�HO�
&HQWUR�GH�(VWXGLRV�SDUD�OD�6HJXULGDG�GHO�3ROLWpFQLFR�GH�7RULQR��'HPLFKHOD�HW�DO�
�������(Q�HO�FLWDGR�HVWXGLR�VH�PXHVWUD�DQiOLVLV�GH�ULHVJRV�HV�QHFHVDULR�SDUD�HO�GL�
VHxR�H�LPSOHPHQWDFLyQ�GH�XQ�6LVWHPD�GH�*HVWLyQ�GH�OD�SUHYHQFLyQ�FDSD]�GH�GH�DO�
FDQ]DU� ORV� REMHWLYRV� GH� OD� SROtWLFD� GH� VHJXULGDG�� 5HVXOWD� GLJQR� GH� PHQFLyQ� HO�
KHFKR�GH�TXH�VH�KD�HVWXGLDGR�TXH�WDQWR�OD�HYDOXDFLyQ�GH�5LHVJRV�FRPR�OD�LPSODQ�
WDFLyQ�\�HO�GHVDUUROOR�GH�ORV�6LVWHPDV�GH�*HVWLyQ��DSDUWH�GH�ORV�EHQHILFLRV�GHVGH�HO�
SXQWR�GH�YLVWD�GH�OD�VHJXULGDG�YD�D�JHQHUDU�XQRV�FRVWHV�\�XQRV�EHQHILFLRV�GHVGH�HO�
SXQWR�GH�YLVWD�HFRQyPLFR��&RRSHU�HW�DO��������2WUR�HVWXGLR�HQ�HO�TXH�VH�FRPSUXH�
ED�HVWD�UHODFLyQ�HV�HO�UHDOL]DGR�SRU�$NLQWROD��������� ��(Q�pO�VH�FRQFOX\H�TXH�XQD�
DGHFXDGD� JHVWLyQ� GH� ORV� ULHVJRV� HV� HVHQFLDO� HQ� HO� VHFWRU� GH� OD� FRQVWUXFFLyQ� SDUD�
PLQLPL]DU�SHUGLGDV�\�PD[LPL]DU�EHQHILFLRV��UHEDWLHQGR�DVt�OD�YLVLyQ�DQWLJXD�\�FDGD�
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YH]�PiV�HQ�GHVXVR��GH�TXH�OD�JHVWLyQ�GH�ORV�ULHVJRV�HV�XQ�JDVWR�DxDGLGR�TXH�HQFD�
UHFH�ORV�SUR\HFWRV�GH�FRQVWUXFFLyQ�\�UDOHQWL]D�VX�HMHFXFLyQ��

����&RQFOXVLRQHV�

6L�ELHQ�H[LVWHQ�LQYHVWLJDFLRQHV�HQ�PDWHULD�GH�SUHYHQFLyQ�HQ�ORV�DVSHFWRV�GHVFULWRV��
VH�KDQ�GHWHFWDGR�FDUHQFLDV�HQ�FXDQWR�DO�Q~PHUR�GH�LQYHVWLJDFLRQHV�WRWDOHV�HQFRQ�
WUDGDV�DVt�FRPR�HQ�LQYHVWLJDFLRQHV�TXH�DERUGHQ�SUREOHPiWLFDV�PiV�HVSHFtILFDV�TXH�
VL�KDQ�VLGR�HVWXGLDGDV�D�QLYHOHV�PiV�JHQHUDOHV���(Q�HVWH�VHQWLGR�HO�LPSDFWR�GH�ODV�
QXHYDV�WHFQRORJtDV�HQ�OD�SUHYHQFLyQ�GH�ULHVJRV�ODERUDOHV�HQ�OD�FRQVWUXFFLyQ�HV�XQ�
FDPSR�TXH�GHELGR�VX�FRQWLQXR�FDPELR�\�VX�HPHUJHU�UHFLHQWH�QR�HVWi�OR�VXILFLHQ�
WHPHQWH�HVWXGLDGR��

����5HIHUHQFLDV�

$NLQWROD��0DF/HRG��������5LVN�DQDO\VLV�DQG�PDQDJHPHQW�LQ�FRQVWUXFWLRQ��,QWHUQDWLRQDO�-RXUQDO�
RI�3URMHFW�0DQDJHPHQW��9ROXPH�����,VVXH����)HEUXDU\�������3DJHV����������

%HKP��������/LQNLQJ�FRQVWUXFWLRQ�IDWDOLWLHV�WR�WKH�GHVLJQ�IRU�FRQVWUXFWLRQ�VDIHW\�FRQFHSW��6DIHW\�
6FLHQFH�����������SS�����±�����

%RWWDQL��0RQLFD��9LJQDOL��������6DIHW\�PDQDJHPHQW�V\VWHPV��3HUIRUPDQFH�GLIIHUHQFHV�EHWZHHQ�
DGRSWHUV�DQG�QRQ�DGRSWHUV��6DIHW\�6FLHQFH��9ROXPH�����,VVXH����)HEUXDU\�������3DJHV�����
�����

&DPLQR��5LW]HO��)RQWDQHGD��*RQ]iOH]��������&RQVWUXFWLRQ�LQGXVWU\�DFFLGHQWV�LQ�6SDLQ��-RXUQDO�RI�
� 6DIHW\�5HVHDUFK�����������SS����±�����

&RRSHU��0DF'RQDOG��&KDSPDQ��������5LVN�DQDO\VLV�RI�D�FRQVWUXFWLRQ�FRVW�HVWLPDWH�,QWHUQDWLRQDO�
-RXUQDO�RI�3URMHFW�0DQDJHPHQW�9ROXPH����,VVXH����$XJXVW�������3DJHV�����������

'DYLV��7RPDVLQ��������&RQVWUXFWLRQ�6LWH�6DIHW\��7KRPDV�7HOIRUG�/RQGRQ��,QWHUQDO�SXEOLFDWLRQ��
������

'HPLFKHOD��3LFFLQLQL��5RPDQR� �������5LVN�DQDO\VLV�YV�� VDIHW\�PDQDJHPHQW� V\VWHP�� -RXUQDO�RI�
/RVV�3UHYHQWLRQ�LQ�WKH�3URFHVV�,QGXVWULHV�������������SS����±�����

'XLMP��)LpYH]��*HUEHFF��+DXSWPDQQVG��.RQVWDQGLQLGRXH���������0DQDJHPHQW�RI�KHDOWK��VDIHW\�
DQG�HQYLURQPHQW�LQ�SURFHVV�LQGXVWU\��6DIHW\�6FLHQFH��9ROXPH�����,VVXH����-XO\�������3DJHV�
����������

)DGLHU��GH�OD�*DU]D��������6DIHW\�GHVLJQ��7RZDUGV�D�QHZ�SKLORVRSK\��6DIHW\�6FLHQFH�����������
SS���±����
)HUQiQGH]��0RQWHV��9i]TXH]��������5HODWLRQ�EHWZHHQ�RFFXSDWLRQDO�VDIHW\�PDQDJHPHQW�DQG�ILUP�

SHUIRUPDQFH�6DIHW\�6FLHQFH��9ROXPH�����,VVXH����������3DJHV����������
)ULMWHUV��6ZXVWH� ������� �6DIHW\�DVVHVVPHQW� LQ�GHVLJQ�DQG�SUHSDUDWLRQ�SKDVH��6DIHW\�6FLHQFH����

�����������SS�����±�����
*DPEDWHVH��%HKP��+LQ]H��������9LDELOLW\�RI�GHVLJQLQJ�IRU�FRQVWUXFWLRQ�ZRUNHU�VDIHW\��-RXUQDO�RI�

&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW��$6&(����������SS������±������
*DPEDWHVH��%HKP��5DMHQGUDQ��������'HVLJQ
V�UROH�LQ�FRQVWUXFWLRQ�DFFLGHQW�FDXVDOLW\�DQG�SUHYHQ�

WLRQ��3HUVSHFWLYHV�IURP�DQ�H[SHUW�SDQHO��6DIHW\�6FLHQFH��������������SS�����±������
*DPEDWHVH��+LQ]H��������$GGUHVVLQJ�FRQVWUXFWLRQ�ZRUNHU�VDIHW\�LQ�WKH�GHVLJQ�SKDVH��'HVLJQLQJ�

IRU�FRQVWUXFWLRQ�ZRUNHU�VDIHW\��$XWRPDWLRQ�LQ�&RQVWUXFWLRQ��������������SS�����±�����
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*DPEDWHVH��+LQ]H��+DDV��������7RRO�WR�GHVLJQ�IRU�FRQVWUXFWLRQ�ZRUNHU�VDIHW\��-RXUQDO�RI�$UFKL�
WHFWXUDO�(QJLQHHULQJ��$6&(��������������SS����±����

*DYLRXV��0L]UDKL��6KDQL���0LQFKXN��������7KH�FRVWV�RI�LQGXVWULDO�DFFLGHQWV�IRU�WKH�RUJDQL]DWLRQ��
'HYHORSLQJ�PHWKRGV�DQG�WRROV�IRU�HYDOXDWLRQ�DQG�FRVW±EHQHILW�DQDO\VLV�RI�LQYHVWPHQW�LQ�VDIH�
W\��-RXUQDO�RI�/RVV�3UHYHQWLRQ�LQ�WKH�3URFHVV�,QGXVWULHV��9ROXPH�����,VVXH����-XO\�������3DJHV�
���������

*LOO��������5HYLHZ�RI�OHJLVODWLRQ�DQG�WHVW�VWDQGDUGV�UHODWLQJ�WR�FRQVWUXFWLRQ�VLWH�QRLVH��$SSOLHG�
$FRXVWLFV��9ROXPH�����,VVXH����������3DJHV��������

+DOH��GH�/RRU��9DQ�'ULPPHOHQ��+XSSHV��������6WDQGDUGV��ULVN�DQDO\VLV�DQG�GHFLVLRQ�PDNLQJ�RQ�
SUHYHQWLRQ�PHDVXUHV��LPSOLFDWLRQV�RI�VRPH�UHFHQW�(XURSHDQ�OHJLVODWLRQ�DQG�VWDQGDUGV��-RXUQDO�
RI�2FFXSDWLRQDO�$FFLGHQWV��9ROXPH�����,VVXH����2FWREHU�������3DJHV����������

+DOHD�� +HPLQJD�� &DUWKH\E�� .LUZDQE� ������� 0RGHOOLQJ� RI� VDIHW\� PDQDJHPHQW� V\VWHPV�� 6DIHW\�
6FLHQFH��9ROXPH�����,VVXHV������-XQH�-XO\�������3DJHV�����������

+DVODP��+LGH��*LEE��*\L��$WNLQVRQ��3DYLWW��'XII��6XUDML��������&DXVDO�IDFWRUV�LQ�FRQVWUXFWLRQ�DF�
FLGHQWV��+HDOWK�DQG�6DIHW\�([HFXWLYH��+6(�5HSRUW��55������6HSWHPEHU�����������SS��,6%1�
���������������

+DVODP��+LGH��*LEE��*\L��3DYLWW��$WNLQVRQ��'XII��������&RQWULEXWLQJ�IDFWRUV�LQ�FRQVWUXFWLRQ�DF�
FLGHQWV��$SSOLHG�(UJRQRPLFV�����������SS�����±�����

+LQ]H��������5HYLVHG�FRGLQJ�V\VWHP�IRU�FRQVWUXFWLRQ�IDWDOLWLHV�DQG� LQMXULHV�� ,Q��3URFHHGLQJV�RI�
WKH�)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RI�&,%�:����,PSOHPHQWDWLRQ�RI�6DIHW\�DQG�+HDOWK�RQ�&RQ�
VWUXFWLRQ�6LWHV��������/LVERQ��

+LQ]H��:LHJDQG��������5ROH�RI�GHVLJQHUV�LQ�FRQVWUXFWLRQ�ZRUNHU�VDIHW\��-RXUQDO�RI�&RQVWUXFWLRQ�
DQG�(QJLQHHULQJ�0DQDJHPHQW����������������

.RHKQ��0XVVHU��������26+$�UHJXODWLRQV�HIIHFWV�RQ�FRQVWUXFWLRQ��-RXUQDO�RI�&RQVWUXFWLRQ�(QJL�
QHHULQJ�DQG�0DQDJHPHQW����������������

0DNLQ��:LQGHU��������$�QHZ�FRQFHSWXDO�IUDPHZRUN�WR�LPSURYH�WKH�DSSOLFDWLRQ�RI�RFFXSDWLRQDO�
SUHYLRXV�WHUPKHDOWK�DQG�VDIHW\�PDQDJHPHQW�V\VWHPV��3URFHHGLQJV�RI�WKH�(XURSHDQ�SUHYLRXV�
WHUP� 6DIHW\� QH[W� WHUP� DQG� 5HOLDELOLW\� &RQIHUHQFH� ����� �(65(/� ������� (VWRULO�� 3RUWXJDO��
7D\ORU�DQG�)UDQFLV�*URXS��/RQGRQ��

0DUWtQH]��5XELR��*LEE��������3UHYHQWLRQ�WKURXJK�GHVLJQ��7KH�HIIHFW�RI�(XURSHDQ�'LUHFWLYHV�RQ�
FRQVWUXFWLRQ�ZRUNSODFH�DFFLGHQWV��6DIHW\�6FLHQFH�9ROXPH�����,VVXH����)HEUXDU\�������3DJHV�
����������

1RUHV��%ODQFR���������³(TXLSRV�GH�WUDEDMR�YLQFXODGRV�D�ULHVJRV�JUDYHV�GH�FDtGD�GH�DOWXUD�HQ�ODV�
REUDV�GH�FRQVWUXFFLyQ´��(GLWRULDO��$3(&&2�������

5XELR��������0DQXDO�GH�FRRUGLQDFLyQ�GH�VHJXULGDG�\�VDOXG�HQ�REUDV�GH�FRQVWUXFFLyQ��(GLWRULDO�
'tD]�GH�6DQWRV���������

5XELR� ������� (VWXGLR� GH� OD� VHJXULGDG� HQ� ODV� JU~DV� WRUUH�� HQ� ODV� REUDV� GH� FRQVWUXFFLyQ� HQ���������
$QGDOXFLD��-XQWD�GH�$QGDOXFtD��&RQVHMHUtD�GH�(PSOHR��������

5XELR��������6LVWHPDV�GH�JHVWLyQ�GH�OD�VHJXULGDG�\�VDOXG�HQ�HO�WUDEDMR��,QVWLWXWR�1DFLRQDO�GH�6H�
JXULGDG�H�+LJLHQH�HQ�HO�7UDEDMR�,16+7��6HFFLyQ�-XUtGLFD��1~PHUR����������SS�������

6DZDFKD��1DRXP��)RQJ��������)DFWRUV�DIIHFWLQJ�VDIHW\�SHUIRUPDQFH�RQ�FRQVWUXFWLRQ�VLWHV��,QWHU�
QDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW����������������SS�����±�����

7DP��=HQJ�'HQJ��������,GHQWLI\LQJ�HOHPHQWV�RI�SRRU�FRQVWUXFWLRQ�VDIHW\�PDQDJHPHQW�LQ�&KLQD��
6DIHW\�6FLHQFH����������������SS�����±�����

7HR��/LQJ��������'HYHORSLQJ�D�PRGHO� WR�PHDVXUH� WKH�HIIHFWLYHQHVV�RI�VDIHW\�PDQDJHPHQW�V\V�
WHPV�RI�FRQVWUXFWLRQ�VLWHV��%XLOGLQJ�DQG�(QYLURQPHQW�����������SS������±�������

7RROH���������'HVLJQLQJ�IRU�VDIHW\��RSSRUWXQLWLHV�DQG�EDUULHUV��-RXUQDO�RI�3URIHVVLRQDO�,VVXHV�LQ�
(QJLQHHULQJ�(GXFDWLRQ�DQG�3UDFWLFH����������������SS�����±�����

7RROH��*DPEDWHVH��������7KH�WUDMHFWRULHV�RI�SUHYHQWLRQ�WKURXJK�GHVLJQ�LQ�FRQVWUXFWLRQ��-RXUQDO�
RI�6DIHW\�5HVHDUFK���������������SS�����±�����

:DONHU���7DLW���������+HDOWK�DQG�VDIHW\�PDQDJHPHQW�LQ�VPDOO�HQWHUSULVHV��DQ�HIIHFWLYH�ORZ�FRVW�
DSSURDFK��6DIHW\�6FLHQFH��9ROXPH�����,VVXH����-DQXDU\�������3DJHV���������


