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5(680(1
/DV� SDSDV� DQGLQDV� VRQ� RULJLQDULDV� GH�$PpULFD� GHO� 6XU� \� EDVH� GH� OD�

DOLPHQWDFLyQ� GH� ODV� SREODFLRQHV� GHO� DOWLSODQR� \� YDOOHV� GH� DOWXUDV�� /D�
ELRGLYHUVLGDG�GH�ODV�SDSDV�DQGLQDV�HVWi�HQ�SHOLJUR�SRUTXH�ORV�SURGXFWRUHV�VROR�
SXHGHQ� FRPHUFLDOL]DU� ODV� YDULHGDGHV� TXH� SUHVHQWDQ� DOWR� UHQGLPLHQWR�
DJURQyPLFR�� (O� REMHWLYR� GHO� WUDEDMR� IXH� HQFRQWUDU� XQD� DSOLFDFLyQ� LQGXVWULDO�
PHGLDQWH� HO� HVWXGLR� GH� ODV� SURSLHGDGHV� IXQFLRQDOHV� GH� VXV� DOPLGRQHV�� 6H�
H[WUDMR� DOPLGyQ� GH� ��� YDULHGDGHV� JHQpWLFDV� R� ��� JHQRWLSRV� \� VH� UHDOL]y� HO�
HVWXGLR�GH�ODV�FDUDFWHUtVWLFDV�PRUIROyJLFDV�GH�WDPDxR�\�IRUPD�\�HO�DQiOLVLV�GH�ODV�
SURSLHGDGHV� IXQFLRQDOHV� GH� ËQGLFH� GH� DEVRUFLyQ� GH� DJXD� �,$$��� ËQGLFH� GH�
VROXELOLGDG�HQ�DJXD��,6$���7XUELGH]�\�6LQpUHVLV��/RV�UHVXOWDGRV�LQGLFDURQ�DOWR�
FRQWHQLGR�GH�DPLORVD��������J����J�DOPLGyQ���YDORUHV�GH�,$$�QRUPDOHV������
�������OD�WUDQVPLWDQFLD�IXH�VXSHULRU�DO������JHOHV�WUDQVSDUHQWHV��\�VROR�XQD�GH�
ODV�YDULHGDGHV�SUHVHQWy�EDMD�VLQpUHVLV��������(O�DQiOLVLV�GH�FOXVWHU�GHWHUPLQy���
JUXSRV�� XQR� GH� HOORV� HVWXYR� FDUDFWHUL]DGR� SRU� HOHYDGR� ,$$� \� VH� SXHGHQ�
UHFRPHQGDU�SDUD� OD�HODERUDFLyQ�GH�VQDFN��EHELGDV�\�SDSLOODV�� RWUR� FRQ�DOWR�
FRQWHQLGR�GH�DPLORVD�\�DPLORSHFWLQD��UHFRPHQGDGR�SDUD�SURGXFWRV�H[WUXLGRV��
IULWRV�\�GH�SDQL¿FDFLyQ�UHVSHFWLYDPHQWH��\�HO�JUXSR�FRQ�HOHYDGR�SRUFHQWDMH�GH�
VLQpUHVLV�SDUD�DOLPHQWRV�TXH�UHTXLHUDQ�DSDULHQFLD�IUHVFD�HQ�UHIULJHUDFLyQ�

3DODEUDV�FODYH��SDSD�DQGLQD��DOPLGRQHV��SURSLHGDGHV�IXQFLRQDOHV�

6800$5<
$QGHDQ�SRWDWRHV�DUH�RULJLQDWHG�LQ�6RXWK�$PHULFD�DQG�EDVLV�RI�WKH�

SRSXODWLRQ
V� GLHW� RI� WKH� DOWLSODQR� DQG� KHLJKW� YDOOH\V�� 7KH� ELRGLYHUVLW\� RI� WKH�
$QGHDQ�SRWDWRHV� LV� LQ�GDQJHU�EHFDXVH� WKH�SURGXFHUV�FDQ�RQO\�VHOO�YDULHWLHV�
ZKLFK�VKRZ�KLJK�DJURQRPLF�SHUIRUPDQFH��7KH�REMHFWLYH�RI�WKLV�ZRUN�ZDV�WR�¿QG�
DQ�LQGXVWULDO�DSSOLFDWLRQ�WKURXJK�WKH�VWXG\�RI�WKH�IXQFWLRQDO�SURSHUWLHV�RI�WKHLU�
VWDUFKHV��6WDUFK�ZDV�H[WUDFWHG�IURP����JHQHWLF�YDULHWLHV�RU����JHQRW\SHV��DQG�
WKH�VWXG\�RI�WKH�PRUSKRORJLFDO�FKDUDFWHULVWLFV�RI�VL]H�DQG�VKDSH�DQG�WKH�DQDO\VLV�
RI�WKH�IXQFWLRQDO�SURSHUWLHV�RI�ZDWHU�DEVRUSWLRQ�LQGH[��,$$���LQGH[�RI�VROXELOLW\�LQ�
ZDWHU� �,6$��� WXUELGLW\� DQG� V\QHUHVLV� ZHUH�PDGH�� 7KH� UHVXOWV� LQGLFDWHG� KLJK�
DP\ORVH�FRQWHQW��������J����J�VWDUFK���QRUPDO�YDOXHV�RI�,$$�������������WKH�
WUDQVPLWWDQFH� ZDV� VXSHULRU� WR� ���� �WUDQVSDUHQW� JHOV�� DQG� RQO\� RQH� RI� WKH�
YDULHWLHV� SUHVHQWHG� ORZ� VLQpUHVLV� ������� 7KH� FOXVWHU� DQDO\VLV� GHWHUPLQHG� ��
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JURXSV�� RQH� RI� WKHP� ZDV� FKDUDFWHUL]HG� E\� KLJK� ,$$� DQG� PD\� EH�
UHFRPPHQGHG�IRU�WKH�HODERUDWLRQ�RI�VQDFN��GULQNV�DQG�EDE\�IRRGV��DQRWKHU�
ZLWK�KLJK�FRQWHQW�RI�DP\ORVH�DQG�DP\ORSHFWLQ��UHFRPPHQGHG�IRU�H[WUXGHG�
SURGXFWV�� IULHG� DQG� EDNHG� JRRGV� UHVSHFWLYHO\�� DQG� WKH� JURXS� ZLWK� KLJK�
SHUFHQWDJH� RI� V\QHUHVLV� IRU� IRRGV� WKDW� UHTXLUH� IUHVK� DSSHDUDQFH� LQ�
UHIULJHUDWLRQ�

.H\ZRUGV���$QGHDQ�SRWDWR��VWDUFKHV��IXQFWLRQDO�SURSHUWLHV�

���
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/DV� SDSDV� DQGLQDV� VRQ� RULJLQDULDV� GH�
$PpULFD�GHO�6XU�\�EDVH�GH�OD�DOLPHQWDFLyQ�GH�
ODV�SREODFLRQHV�GHO�DOWLSODQR�\�YDOOHV�GH�DOWXUDV�
�7DSLD�\�)ULHV��������$UEL]X�\�7DSLD���������(Q�
OD� SURYLQFLD� GH� -XMX\�� OD� ]RQD� GH� PD\RU�
SURGXFFLyQ� HV� OD� 4XHEUDGD� GH� +XPDKXDFD��
SRU�OR�TXH�VH�GHVDUUROODQ�VyOR�HQ�DOWXUD��(QWUH�OD�
)DFXOWDG� GH� ,QJHQLHUtD� GH� OD� 8QLYHUVLGDG�
1DFLRQDO�GH�-XMX\��HO�,17$�\�OD�&RRSHUDWLYD�GH�
3 URGXF W R U HV � GH � 4XHE UDGD � \ � 9D O O H V�
�&$848(9$�� VH� UHDOL]y� XQ� WUDEDMR� FRQMXQWR�
SDUD� HO� HVWXGLR� GH� ODV� SDSDV� DQGLQDV�� VH�
VHPEUDURQ� YDULHGDGHV� UHFXSHUDGDV� GHO�
QRURHVWH�DUJHQWLQR�\�FRQVHUYDGDV�HQ�HO�EDQFR�
GH� JHUPRSODVPD� GHO� ,17$�%DOFDUFH�� GXUDQWH�
WUHV�FDPSDxDV�FRQVHFXWLYDV�

( O � FRPSRQHQWH � SU LQF LSD O � GH � ORV�
WXEpUFXORV�HV�HO�DOPLGyQ��'HOOD�9DOOH�\�RWURV��
�������(V�XQD�PH]FOD�GH�GRV�SROLVDFiULGRV��OD�
DPLORVD� TXH� HV� XQD� PROpFXOD� OLQHDO� \� OD�
DP L O RSHF W L Q D � O D � F XD O � H V � U DP L ¿ FDGD�
�%DGXL'HUJDO�� ������ 3HxDUDQGD� &RQWUHUDV� \�
RWURV���������(O�DOPLGyQ�QDWLYR�VH�HQFXHQWUD�HQ�
IRUPD� GH� JUiQXORV� LQWHJUDGRV� SRU� FDSDV�
FRQFpQWULFDV� GH� DPLORVD� \� DPLORSHFWLQD�
GLVWULEXLGDV� UDGLDOPHQWH�� (VWD� HVWUXFWXUD� VH�
SLHUGH�XQD�YH]�TXH� ORV�JUiQXORV�DOFDQ]DQ� OD�
JHODWLQL]DFLyQ��+RRYHU��������7DQWR�OD�DPLORVD�
FRPR� OD� DPLORSHFWLQD� \� VX� RUJDQL]DFLyQ�
PROHFXODU� GHWHUPLQDQ� OD� IXQFLRQDOLGDG� GHO�
DOPLGyQ��.DXU�\�RWURV��������\�SRU�FRQVLJXLHQWH�
LQÀX\HQ� GH� PDQHUD� GHWHUPLQDQWH� HQ� ODV�
SURSLHGDGHV� VHQVRULDOHV� \� UHROyJLFDV� GH� ORV�
DOLPHQWRV�� SULQFLSDOPHQWH� PHGLDQWH� VX�
FDSDFLGDG� GH� KLGUDWDFLyQ� \� JHODWLQL]DFLyQ�
�%DGXL�'HUJDO��������

'XUDQWH� OD�JHODWLQL]DFLyQ� ODV�PROpFXODV�
GH� DOPLGyQ� VH� VHSDUDQ� PLHQWUDV� ORV� JUDQRV�

DEVRUEHQ� DJXD� \� VH� KLQFKDQ��$�PHGLGD� TXH�
DEVRUEH� DJXD�� OD� YLVFRVLGDG� VH� LQFUHPHQWD�
KDVWD�XQ�SXQWR�GRQGH�HO�HVWDGR�JUDQXODU�GHO�
DOPLGyQ� VH� SLHUGH�� VH� SURGXFH� XQD� PDVD�
DPRUID�\�MXQWR�FRQ�HO�DJXD�WHUPLQD�IRUPDQGR�
XQ�JHO� �$ODYL�� ������ /DPEHUWL� \� RWURV�� �������
'XUDQWH� HO� DOPDFHQDPLHQWR� HQ� IUtR�� OD�
UHRUJDQL]DFLyQ�GH�ODV�PROpFXODV�HQ�HO�JHO�GDQ�
FRPR�UHVXOWDGR�OD�H[XGDFLyQ�GH�DJXD��SURFHVR�
FRQRFLGR� FRPR� VLQpUHVLV� �6RGKL� \� 6LQJK��
������� /D� WHPSHUDWXUD� GH� JHODWLQL]DFLyQ�� OD�
HQHUJtD� QHFHVDULD� SDUD� TXH� RFXUUD� HVWH�
SURFHVR� \� OD� FLQpWLFD� GH� VLQpUHVLV� VRQ�
SURSLHGDGHV�IXQGDPHQWDOHV�GH�ORV�DOPLGRQHV��
$GHPiV�OD�FODULGDG�GHO�JHO�HV�XQ�LQGLFDWLYR�GHO�
JUDGR�GH� WUDQVSDUHQFLD� GH� ODV� SDVWDV� \� HVWi�
GLUHFWDPHQWH�UHODFLRQDGD�FRQ�OD�WHQGHQFLD�D�OD�
UHWURJUDGDFLyQ�GH� ORV�DOPLGRQHV��(Q�JHQHUDO��
ODV� SDVWDV� GH� DOPLGyQ� GH� SDSD� VRQ� FODUDV� R�
WUDVSDUHQWHV��6LQJK�\�6LQJK��������

3RU�OR�WDQWR�SDUD�LQFUHPHQWDU�\�PDQWHQHU�
OD� SURGXFFLyQ� GH� ODV� SDSDV� DQGLQDV� \� DVt�
FRQVHUYDU�OD�ELRGLYHUVLGDG��HO�REMHWLYR�GH�HVWH�
W UDEDMR� IXH� HVWXGLDU � ODV� SURSLHGDGHV�
WHFQRIXQFLRQDOHV� GH� ORV� DOPLGRQHV� GH� FDGD�
YDULHGDG� JHQpWLFD� SDUD� VXJHULU� SRVLEOHV�
DSOLFDFLRQHV� WHFQROyJLFDV� HQ� OD� LQGXVWULD�
DOLPHQWDULD�

0$7(5,$/(6�<�0e72'26

3DSDV�DQGLQDV

6H�WUDEDMy�FRQ����YDULHGDGHV�JHQpWLFDV�
GH�SDSDV�DQGLQDV�VHPEUDGDV�HQ� OD� ORFDOLGDG�
GH� +RUQLOORV�� 0DLPDUi� HQ� FDPSRV� GHO� ,3$)�
12$�D������PHWURV�VREUH�HO�QLYHO�GHO�PDU��/DV�
YDULHGDGHV� JHQpWLFDV� IXHURQ� SURYLVWDV� SRU� HO�
%DQFR�GH�*HUPRSODVPD�GHO�,17$�%DOFDUFH�\�OD�
FRGL¿FDFLyQ� XWLO L]DGD� HV� OD� TXH� XWLO L]D�
JHQHUDOPHQWH�HO�FLWDGR�%DQFR�



��

([WUDFFLyQ�GHO�DOPLGyQ�GH�SDSD�

6H� DSOLFy� HO�PpWRGR� GH� 6LQJK� \� 6LQJK�
������� TXH� FRQVLVWLy� HQ� PDFHUDFLyQ� SRU� ���
KRUDV�HQ�ELVXO¿WR�GH�VRGLR������J�O���¿OWUDFLyQ�HQ�
WHOD�\�GHFDQWDFLyQ�GXUDQWH����K��6H�¿OWUy�\�ODYy�
FRQ�XQD�DOtFXRWD�GH�DOFRKRO��6H�VHFy�D����&�
KDVWD�SHVR�FRQVWDQWH��

&DUDFWHUtVWLFDV�PRUIROyJLFDV�GHO�JUiQXOR�
GH�DOPLGyQ�

3DUD� OD� FDUDFWHUL]DFLyQ�PLFURJUi¿FD� VH�
HPSOHy�XQ�PLFURVFRSLR�ySWLFR��2O\PSXV�&;����
5)���6H�SUHSDUy�VXVSHQVLRQHV�GH������J��PO��
6H� OOHYy� D� SRUWDREMHWR�� /DV� LPiJHQHV� VH�
WRPDURQ� D� ��;� GH� DXPHQWR�� 6H� GHWHUPLQy�
IRUPD�\�ELUUHIULQJHQFLD�

5HODFLyQ�DPLORVD�DPLORSHFWLQD

6H� GHWHUPLQy� HO� FRQWHQLGR� GH� DPLORVD�
WRWDO�\�DSDUHQWH�SRU�HO�PpWRGR�FRORULPpWULFR�GH�
-XOLDQR� \� RWURV� �������� (O� FRQWHQLGR� GH�
DPLORSHFWLQD�VH�GHWHUPLQR�SRU�GLIHUHQFLD��6H�
GLVSHUVy�HO�DOPLGyQ�HQ�+LGUy[LGR�GH�6RGLR��1��
6H�OOHYy�D�YROXPHQ�FRQ�DJXD�GHVWLODGD���PO���
/D�FRQFHQWUDFLyQ�GH�DPLORVD�VH�GHWHUPLQy�SRU�
HVSHFWURIRWRPHWUtD� ����QP�� XWL O L]DQGR�
VROXFLyQ�GH�,RGR������J�GH�,RGR�HQ�,RGDWR�GH�
3R WDV LR � �J � O � � I UHQ WH � D � SD W URQHV � FRQ�
FRQFHQWUDFLyQ�GH�DPLORVD�FRQRFLGD�

ËQGLFH�GH� DEVRUFLyQ�GH� DJXD� �,$$�� H�
tQGLFH�GH�VROXELOLGDG��,6$��

6H� GHWHUPLQDURQ� XVDQGR� HO�PpWRGR� GH�
5HGG\� \� RWURV� �������� 6H� SHVy� ���� J� GH� OD�
PXHVWUD��VH�DJUHJy���P/�GH�DJXD�GHVWLODGD�\�
VH�FDOHQWy�HQ�XQ�EDxR�GH�DJXD�D����&�GXUDQWH�
��� PLQXWRV� FRQ� PH]FODGR� FRQVWDQWH�� /DV�
PXHVWUDV�VH�FHQWULIXJDURQ�D������USP�GXUDQWH�
��� PLQXWRV�� (O� VREUHQDGDQWH� VH� VHSDUy�� VH�
VHFy�\�VH�SHVy��/RV�FiOFXORV�VH�OOHYDURQ�D�FDER�
FRQ�ODV�VLJXLHQWHV�HFXDFLRQHV�

��»��ËÙÕ�ÊË�ÒÇ�ÓÛËÙÚØÇ�ÐÍÑ
���»��ËÙÕ�ÊËÒ�ÇÒÓÏÊõÔ�ÙÕÒÛÈÏÒÏàÇÊÕ�ÐÍÑ
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7XUELGH]

/D� WXUE LGH]� GH� ORV � � � D OPLGRQHV�
VHOHFFLRQDGRV��UHSUHVHQWDQWHV�GH�FDGD�XQR�GH�

ORV� JUXSRV�� VH� GHWHUPLQy� SRU� HO� PpWRGR�
SURSXHVWR� SRU� 6LQJK� \� 6LQJK� �������� 6H�
SUHSDUy�XQD�VXVSHQVLyQ�DFXRVD�GH�����J��PO��
VH�FDOHQWy�HQ�EDxR�GH�DJXD�KLUYLHQGR�GXUDQWH���
K� FRQ� DJLWDFLyQ� FRQVWDQWH�� /DV� PXHVWUDV� D�
WHPSHUDWXUD� DPELHQWH� VH� DOPDFHQDURQ�
GXUDQWH� �� GtDV� D� ��&� HQ� UHIULJHUDGRU�� /D�
WXUELGH]� VH� GHWHUPLQy� FDGD� ��� K� PLGLHQGR�
WUDQVPLWDQFLD�D�����QP�FRQ�XQ�IRWRFRORUtPHWUR�
�$QGDOL�'LJLWDO��

6LQpUHVLV�

6H�GHWHUPLQy�SRU�HO�PpWRGR�PRGL¿FDGR�
GH� 6RGKL� \� 6LQJK� �������� 6H� SUHSDUy� XQD�
VXVSHQVLyQ�GH�DOPLGyQ��J���PO��6H�FDOHQWy�D�
���&�GXUDQWH����PLQ��VHJXLGR�SRU�HQIULDPLHQWR�
UiSLGR�D�WHPSHUDWXUD�DPELHQWH��/DV�PXHVWUDV�
VH�DOPDFHQDURQ�GXUDQWH�����������\����GtDV�D�
��&��6H�FHQWULIXJy�D������USP�GXUDQWH����PLQ��
/D�VLQpUHVLV�VH�PLGLy�FRPR���GH�DJXD�OLEHUDGD�
UHVSHFWR�DO�SHVR�GH�DOPLGyQ�VHFR�

$QiOLVLV�(VWDGtVWLFR�

3DUD� HO� HVWXGLR� GH� ODV� VHPHMDQ]DV� \�
GLIHUHQFLDV�GH�FDUDFWHUHV�FXDQWLWDWLYRV�GH�ODV�
YDULDEOHV� GH� tQGLFH� GH� DEVRUFLyQ� GH� DJXD��
FRQWHQLGR� GH� DPLORVD� \� DPLORSHFWLQD� \�
SRUFHQWDMH� GH� VLQpUHVLV� GH� ORV� DOPLGRQHV� VH�
HPSOHDURQ� WpFQLFDV�GHO� DQiOLVLV�PXOWLYDULDGR��
DQiOLVLV� GH� &OXVWHU�� DSOLFDQGR� HO� VRIWZDUH�
HVWDGtVWLFR�,QIRVWDW�YHUVLyQ�������(OOR�SHUPLWLy�
LGHQWL¿FDU��DJUXSDU�\�VHOHFFLRQDU�DOPLGRQHV�GH�
SDSD�FRQ�FXDOLGDGHV�VLPLODUHV�SDUD�OD�LQGXVWULD�
DOLPHQWDULD���'L�5LHQ]R�\�FRO���������

5(68/7$'26�<�',6&86,Ï1

&DUDFWHUtVWLFDV� PRUIROyJLFDV� GHO�
JUiQXOR

(Q�OD�¿JXUD���VH�REVHUYDQ�WUHV�JHQRWLSRV�
FDUDFWHUtVWLFRV� FRQ� WDPDxR� GH� JUiQXORV�
JUDQGH��PHGLDQR� \� SHTXHxR�� (O� JHQRWLSR� ���
PXHVWUD� JUiQXORV� SHTXHxRV� \� GH� IRUPD�
UHGRQGD�� PLHQWUDV� TXH� ORV� JHQRWLSRV� GH�
WDPDxR� PHGLDQR�� FRPR� HO� ��� VH� HQFXHQWUD�
HQWUH�OD�IRUPD�UHGRQGD�RYRLGH��)LQDOPHQWH�HO�
JHQRWLSR���PXHVWUD�JUiQXORV�GH�PD\RU�WDPDxR�
\�GH�IRUPD�RYRLGH��/D�UHODFLyQ�HQWUH�HO�WDPDxR�
GH�JUiQXOR�\�VX�IRUPD��JUiQXORV�SHTXHxRV�FRQ�
IRUPD�FLUFXODU�\�JUiQXORV�GH�PD\RU�WDPDxR�FRQ�
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IRUPD� HOtSWLFD� X� RYRLGH�� FRLQFLGHQ� FRQ� OR�
LQIRUPDGR�SRU��+RRYHU��������SDUD�YDULHGDGHV�

GH� SDSDV� \� �0LVKUD� \� 5DL�� ������ SDUD�
YDULHGDGHV�GH�SDSDV�\�PDt]�

)LJXUD����)RWRJUDItDV�GH�JUiQXORV�GH�DOPLGyQ�GH�SDSDV�DQGLQDV����;�

7DPELpQ�VH�REVHUYD�TXH�OD�FUX]�GH�PDOWD�
VH�XELFD�HQ�HO�FHQWUR�SDUD�JUiQXORV�SHTXHxRV�\�
HV�H[FpQWULFD�HQ�JUiQXORV�JUDQGHV�HOtSWLFRV�X�
RYRLGHV�FRQFRUGDQGR�FRQ�OR�FLWDGR�SRU�.DXU�\�
RWURV��������SDUD�WUHV�FXOWLYDUHV�GH�SDSDV��6H�
FRPSUXHED� WDPELpQ� TXH� ORV� JUiQXORV� VH�
HQFXHQWUDQ�HQ�IRUPD�QDWLYD��HQ�OD�FXDO�DPLORVD�
\�DPLORSHFWLQD�VH�GLVSRQHQ�HQ�XQD�HVWUXFWXUD�
F U L V W D O L Q D � � R U J DQ L ] DGD � U D G L D OPHQ W H�
ELUUHIULQJHQWH��)HQQHPD��������

5HODFLyQ�DPLORVD�DPLORSHFWLQD

(Q�OD�¿JXUD���VH�REVHUYD�TXH�HO�FRQWHQLGR�
GH� DPLORVD� SDUD� ORV� GLVWLQWRV� JHQRWLSRV�

HVWXGLDGRV�� VH� HQFXHQWUDQ� HQ� XQ� UDQJR� GH�
������D�������J�����J�DOPLGyQ��/DV�GLIHUHQFLDV�
REVHUYDGDV� VH� GHEHQ� D� ODV� FRQGLFLRQHV�
FOLPiWLFDV�� HO� WLSR� GH� VXHOR�� JHQRWLSR� \� OD�
GLVWULEXFLyQ� GHO� WDPDxR� GHO� JUDQXOR� �6LQJK�
6RGKL�\�6LQJK���������(O�JHQRWLSR����SUHVHQWD�
HO� PD\RU� FRQWHQLGR� GH� DPLORVD� VLHQGR�
VXVFHSW LE OH� D� OD� UHWURJUDGDFLyQ� \� HQ�
FRQVHFXHQFLD�D�SUHVHQWDU�VLQpUHVLV��PLHQWUDV�
TXH� HO� JHQRWLSR� ��� DO� SUHVHQWDU� XQ� PHQRU�
FRQWHQLGR� GH� DPL ORVD� � HV� IiF L OPHQWH�
GLVSHUVDGR�SXGLHQGR�VHU�XWLOL]DGR�HQ�VLVWHPDV�
YLVFRVRV��FUHPDV��VDOVDV��

)LJXUD����5HODFLyQ�$PLORVD�$PLORSHFWLQD�GHO�DOPLGyQ�GH�SDSD�DQGLQD



��

ËQGLFH� GH� DEVRUFLyQ� GH� DJXD� �,$$�� H�
ËQGLFH�GH�VROXELOLGDG��,6$��

/D� ¿JXUD� �� PXHVWUD� ODV� SURSLHGDGHV�
IXQFLRQDOHV� GH� ORV� DOPLGRQHV� ,$$� \� ,6$�� ODV�
FXDOHV�VH�YHQ�DIHFWDGDV�SRU�HO� FRQWHQLGR�GH�
DPLORVD�\�HO�WDPDxR�GHO�JUDQXOR��.DXU�\�RWURV��
�������/RV�JHQRWLSRV����\����SUHVHQWDQ�PD\RU�
YDORU�GH�,$$��HIHFWR�UHODFLRQDGR�FRQ�VX�PHQRU�
FRQWHQLGR�GH�DPLORVD��\D�TXH�OD�DPLORSHFWLQD�
SUHVHQWD�PD\RU� DEVRUFLyQ�GH�DJXD��3RU� RWUR�
ODGR�HO�PHQRU�,$$�GHO�JHQRWLSR�����D�SHVDU�GH�
VX�EDMR�FRQWHQLGR�HQ�DPLORVD��VH�H[SOLFD�HQ�HO�

WDPDxR�SHTXHxR�GH�JUiQXORV��OR�TXH�REOLJD�D�
XQD� PD\RU� FRPSDFWDFLyQ� GH� OD� DPLORVD� \�
DPLORSHFWLQD�LPSLGLHQGR�OD�DEVRUFLyQ�GH�DJXD�

6H� SXHGH� DSUHFLDU� TXH� ORV� ,6$� GH� ORV�
JHQRWLSRV� ���� ���� ���� ���� ���� ��� \� ��� VRQ�
HOHYDGRV� GHELGR� DO� DOWR� FRQWHQLGR� HQ�
DPLORSHFWLQD� SRVLELOLWDQGR� OD� DEVRUFLyQ� GH�
DJXD�\�OD�PD\RU�OL[LYLDFLyQ�GH�ORV�FRPSRQHQWHV�
VROXEOHV�DXPHQWDQGR�HO�,6$��.XPRUR�\�RWURV���
������

)LJXUD����ËQGLFH�GH�$EVRUFLyQ�GH�$JXD��,$$��H�ËQGLFH�GH�6ROXELOLGDG�HQ�$JXD��,6$��GH�DOPLGRQHV�GH�SDSD�
DQGLQDV

7XUELGH]

/D� WXUELGH]� GH� ORV� JHOHV� GH� DOPLGyQ�
WDPELpQ�HVWi�UHODFLRQDGD�FRQ�VX�FRQWHQLGR�GH�
DPLORVD��(Q�OD�¿JXUD���VH�SXHGH�REVHUYDU�TXH�
HQ�ORV���JHQRWLSRV�HVWXGLDGRV��UHSUHVHQWDQWHV�
GH� FDGD� XQR� GH� ORV� JUXSRV�� SRUFHQWDMH� GH�

WUDQVPLWDQFLD���7��LQLFLDO�HV�PD\RU�DO�����SRU�
OR�WDQWR�HVWRV�JHOHV�VRQ�FODURV�\�WUDQVSDUHQWHV�
SXGLHQGR�VHU�XWLOL]DGRV�HQ�SURFHVRV�WDOHV�FRPR�
SUHSDUDFLyQ� GH� PHUPHODGDV�� JHODWLQDV� \�
SURGXFWRV� GH� FRQ¿WHUtD� �+HUQiQGH]� \� RWURV��
�������

)LJXUD���7UDQVPLWDQFLD�GH�ORV�DOPLGRQHV�GH�ORV���JHQRWLSRV�HVWXGLDGRV
���



��

'HELGR�D�VX�EDMR�FRQWHQLGR�HQ�DPLORVD�\�
DOWR�,$$�VRQ�IiFLOPHQWH�GLVSHUVDGRV�SRU�OR�TXH�
DXPHQWD� VX� FODULGDG� �%HWDQFXU� \� 1RYHOR��
�������(O�DOPLGyQ�GHO�JHQRWLSR����PXHVWUD�HO�
PD\RU��7�� GHELGR� SRVLEOHPHQWH� D� VX�PHQRU�
FRQWHQLGR�GH�DPLORVD��/D�WUDQVPLWDQFLD�GH�ODV�
SDVWDV� GH� WRGRV� ORV� DOPLGRQHV� HVWXGLDGRV�
GLVPLQX\y� SURJUHVLYDPHQWH� GXUDQWH� HO�
DOPDFHQDPLHQWR�� HVWD� GLVPLQXFLyQ� IXH� PiV�
SURQXQFLDGD�GXUDQWH�ODV�SULPHUDV����KRUDV�

6LQpUHVLV

(Q�OD�¿JXUD���VH�SXHGH�REVHUYDU�TXH�HO�
SRUFHQWDMH� ���� GH� VLQpUHVLV� IXH� DXPHQWDQGR�
SURJUHVLYDPHQWH�GXUDQWH�HO�DOPDFHQDPLHQWR�D�
��&��VXSHUDQGR�HO�����HQ�HO�FDVR�GHO�JHQRWLSR�
���� (VWRV� UHVXOWDGRV� VRQ� VLPLODUHV� D� ORV�
UHSRUWDGRV� SRU� � 6LQJK� \� RWURV� ������� SDUD�
DOPLGRQHV�GH�SDSD�GH�1XHYD�=HODQGD�

)LJXUD����6LQpUHVLV�GH�PXHVWUDV�GH�JHOHV�GH�DOPLGyQ

6H�SXHGH�DSUHFLDU�TXH�HO�JHO�GHO�JHQRWLSR�
���SUHVHQWR�PD\RU� OLEHUDFLyQ� LQLFLDO�GH�DJXD��
GHELGR�SUREDEOHPHQWH�DO�HOHYDGR�FRQWHQLGR�GH�
DPLORVD��3RGUtD�VHU�XWLOL]DGR�HQ�DOLPHQWRV�TXH�
UHTXLHUHQ�VHU�DOPDFHQDGRV�HQ�UHIULJHUDFLyQ�\�
QHFHVLWDQ�FLHUWD�H[XGDFLyQ�GH�KXPHGDG�SDUD�
DGTXLULU�XQD�DSDULHQFLD�IUHVFD��ÀDQHV��

(O�PiV�HVWDEOH�IXH�HO�JHO�GHO�JHQRWLSR����
TXH�FRQ�HO�WLHPSR�QR�OLEHUy�PXFKD�DJXD�GHELGR�
D�VX�PHQRU�FRQWHQLGR�GH�DPLORVD�\�SRU�OR�WDQWR�

SRGUtD�XWLOL]DUVH�HQ�UHOOHQRV�GH�SDVWHOHV�HQWUH�
RWURV�XVRV�

$QiOLVLV�(VWDGtVWLFR

$QiOLVLV�GH�&OXVWHU

(Q� OD� WDEOD���VH�PXHVWUD�HO�DQiOLVLV�GH�
&OXVWHU�HQ�HO�FXDO�VH�GHWHUPLQDURQ���JUXSRV�FRQ�
FDUDFWHUtVWLFDV� VLPLODUHV� TXH� SRGUtDQ� WHQHU�
DSOLFDFLRQHV�LQGXVWULDOHV�FRPXQHV�

*58326� &$5$&7(5,67,&$6� 8626�352%$%/(6�

�� (OHYDGR�tQGLFH�GH�DEVRUFLyQ�GH�DJXD�

�,$$��\�EDMR�SRUFHQWDMH�GH�6LQpUHVLV��

6QDFN��EHELGDV��\�SDSLOODV�SDUD�

ODFWDQWHV��

�� $OWR�FRQWHQLGR�GH�DPLORVD�� ([WUXLGRV��IULWRV��SRVWUHV�OiFWHRV���

JHOHV�RSDFRV��

�� (OHYDGR�SRUFHQWDMH�GH�VLQpUHVLV�\�EDMR�

FRQWHQLGR�GH�DPLORSHFWLQD��

$OLPHQWRV�TXH�UHTXLHUDQ�

DSDULHQFLD�IUHVFD�HQ�UHIULJHUDFLyQ�

�� $OWR�FRQWHQLGR�GH�DPLORSHFWLQD� ,QGXVWULD�SDQLILFDGRUD�HYLWDQGR�OD�

UHWURJUDGDFLyQ��KDFLHQGR�TXH�ORV�

SURGXFWRV�WHQJDQ�PiV�HVWDELOLGDG�

\�VXDYLGDG��

���

7DEOD����*UXSRV�GH�
DOPLGRQHV�QDWLYRV��
UHVXOWDGRV�GH�VXV�
FDUDFWHUtVWLFDV�\�
S R V L E O H V � X V R V



��

*UXSR��� OR� LQWHJUDURQ� ORV� JHQRWLSRV� ���
�����������\�����GRQGH�HO�tQGLFH�GH�DEVRUFLyQ�GH�
DJXD� �,$$�� SURPHGLR� IXH� GH� ����� ��� (VWRV�
DOPLGRQHV� VRQ� GH� EXHQD� FDOLGDG� VHJ~Q� OR�
SURSXHVWR�SRU�OD�)$2�������\�HV�GHVHDEOH�TXH�
SRVHDQ�XQ�DOWR�,$$��+HYLD�\�RWURV��������

*UXSR����,QFOX\H�ORV�JHQRWLSRV�����\�����
HQ� HOORV� HO� SURPHGLR� SDUD� HO� FRQWHQLGR� GH�
DPLORVD�IXH���������\�SRU�OR�WDQWR�SUHVHQWDQ�
EDMR�tQGLFH�GH�DEVRUFLyQ�GH�DJXD�GDQGR�OXJDU�D�
JHOHV�RSDFRV�

*UXSR����&RQIRUPDGRV�SRU�ORV�JHQRWLSRV�
�����������������������\����GH�VLQpUHVLV�DOWD��FRQ�
XQ�SURPHGLR�GH��������\�XQ�EDMR�FRQWHQLGR�GH�
DPLORSHFWLQD�� SRU� OR� TXH� HVWRV� DOPLGRQHV�
SUHVHQWDQ�PD\RU�KXPHGDG�\�QHFHVLWDQ�FLHUWD�
OLEHUDFLyQ�GH�OD�PLVPD�

*UXSR���� ,QFOX\H� ORV�JHQRWLSRV���������
�������������������\����TXH�SUHVHQWDURQ�DOWR�
FRQWHQLGR�GH�DPLORSHFWLQD��FRQ�XQ�SURPHGLR�GH�
�������\�EDMR�SRUFHQWDMH�GH�VLQpUHVLV��GDQGR�
OXJDU�D�JHOHV�HVWDEOHV�

&21&/86,21(6

'H�OD�FDUDFWHUL]DFLyQ�PRUIROyJLFD�GH�ORV�
DOPLGRQHV�H[WUDtGRV�VH�SXHGH�FRQFOXLU�TXH�ORV�
JUiQXORV� VRQ� GH� PD\RU� WDPDxR� TXH� ORV� GH�
FHUHDOHV�\�VRQ�IiFLOHV�GH�REWHQHU�\�SXUL¿FDU�

/D�PD\RUtD�GH�ORV�DOPLGRQHV�HVWXGLDGRV�
SUHVHQWDURQ� DOWR� FRQWHQLGR� GH� DPLORVD�� 6LQ�
HPEDUJR�ORV�JHQRWLSRV����������\�����FRQWLHQHQ�
EDMD�FDQWLGDG�GH�DPLORVD�SRU� OR�FXDO�RULJLQDQ�
JHOHV�PiV� ¿UPHV�� FRQ�PHQRU� WHQGHQFLD� D� OD�
UHWURJUDGDFLyQ�� PD\RU� WXUELHGDG� \� EDMD�
VLQpUHVLV�

(O�DQiOLVLV�GH�&OXVWHU�SHUPLWLy�VHSDUDU�ORV�
JHQRWLSRV� HVWXGLDGRV� HQ� �� JUXSRV� \� VXJHULU�
SRVLEOHV� XVRV� \� DSOLFDFLRQHV� HQ� OD� LQGXVWULD�
DOLPHQWDULD�

(O�FRQRFLPLHQWR�GH�ODV�GLIHUHQFLDV�HQ�OD�
PRUIRORJtD� \� SURSLHGDGHV� IXQFLRQDOHV� GH� ORV�
DOPLGRQHV� GH� SDSDV� DQGLQDV� SHUPLWHQ� OD�
XWLOL]DFLyQ� GH� ODV� GLIHUHQWHV� YDULHGDGHV� WDQWR�
FRPR�PDWHULDOHV�QDWLYRV�DSWRV�SDUD�GHVDUUROODU�
SURGXFWRV� QDWXUDOHV�� OR� FXDO� UHVSRQGH� D� ODV�
WHQGHQFLDV�GHO�PHUFDGR�DFWXDO��FRPR�WDPELpQ�
SDUD� GHVDUUROODU� DOLPHQWRV� SURFHVDGRV� SDUD�
GLVW LQWDV� DSO LFDFLRQHV� HQ� OD� LQGXVWU LD�
DOLPHQWDULD��

(VWH�FRQRFLPLHQWR�D\XGDUi�D�OD�SODQL¿FD�

FLyQ�GH�HVWUDWHJLDV�TXH�FRQWULEX\DQ�D�UHGXFLU�OD�
SpUGLGD�GH�ELRGLYHUVLGDG��PHMRUDQGR�OD�VHJXUL�
GDG�DOLPHQWDULD�\�OD�QXWULFLyQ�

%,%/,2*5$),$

��$ODYL��6��������6WDUFK�UHVHDUFK�RYHU�WKH�
\HDUV��)RRG�5HVHDUFK�,QWHUQDWLRQDO��9RO���������
��������

�� $UEL]X�� &�� \� 7DSLD�� 0�� ������ /D�
$JULFXOWXUD� $QGLQD�� 7XEpUFXORV� DQGLQRV��
�&HQWUR�,QWHUQDFLRQDO�GH�OD�3DSD��/LPD��3HU~���
KWWS���ZZZ�UOF�IDR�RUJ�HV�DJULFXOWXUD�SURGX�FGU
R P � F R Q W H Q L G R � O L E U R � � � F D S � B � � K � W�
P�DXWRFRQVXOWD�)HEUHUR������

��%DGXL'HUJDO��6��������4XtPLFD�GH�ORV�
DOLPHQWRV�� �WD� (GLFLyQ�� 3HDUVRQ� (GXFDWLRQ��
0p[LFR�'�)�

�� %HWDQFXU�� $�� \� 1RYHOR�� &�� ������
&KHPLFDO� DQG� IXQFWLRQDO� SURSHUWLHV� RI��
3KDVHROXV� OXQDWXV� DQG� 0DQLKRW� HVFXOHQWD�
VWDUFK�EOHQGV��6WDUFK�6WDUNH��9RO�������������
����

�� 'HO OD�9DO OH� � '�� � /�%HO OR�3HUH]���
5�*RQ]i OH]�6RWR � � � - �6R ORU]D�)HU LD � \�
*�$UiPEXOD�9LOOD��������(IHFWR�GHO�WLHPSR�GH�
UHDFFLyQ� HQ� OD� DFHWLODFLyQ� GH� DOPLGyQ� GH�
SOiWDQR�� 5HYLVWD� 0H[LFDQD� GH� ,QJHQLHUtD�
4XtPLFD��9RO����������������

� � ' L � 5 L H Q ] R � � - � � )�&D VDQR YH V � ��
0�%DO]DULQL��� /�� *RQ]DOH]��� 0�7DEODGD� \� &��
5REOHGR�� ������ *UXSR� ,QIR6WDW� � )&$��
8QLYHUVLGDG�1DFLRQDO�GH�&yUGRED��$UJHQWLQD��
(Q�KWWS���ZZZ�LQIRVWDW�FRP�DU� &RQVXOWD��
'LFLHPEUH������

�� )$2�� 2UJDQL]DFLyQ� GH� ODV� 1DFLRQHV�
8QLGDV� SDUD� OD�$JULFXOWXUD� \� OD�$OLPHQWDFLyQ��
������*XtD�WpFQLFD�SDUD�SURGXFFLyQ�\�DQiOLVLV�
GH� DOPLGyQ� GH� \XFD�� %ROHWtQ� GH� VHUYLFLRV�
DJUtFROD�GH�OD�)$2��5RPD�

�� )HQQHPD�� 2�� ������ 4XtPLFD� GH� ORV�
DOLPHQWRV�� �GD� (GLFLyQ�� (GLWRULDO� $FULELD��
=DUDJR]D�(VSDxD�

��+HUQiQGH]��0���-��7RUUXFR���/��&KHO�\�'��
%HWDQFXU��������&DUDFWHUL]DFLyQ�¿VLFRTXtPLFD�
GH� DOPLGRQHV� GH� WXEpUFXORV� FXOWLYDGRV� HQ�
<XFDWiQ�� 0p[LFR�� &LHQFLD� \� WHFQRORJtD� GH�
$OLPHQWRV��9RO�����������������

��+HYLD�)�5���0��:LOFNHQV���0��%HUWL�\�5��
%DGLOOD�� ������ &DUDFWHUtVWLFDV� GHO� DOPLGyQ� \�
FRQWHQLGR� GH� SURWHtQD� GH� TXtQRD� �&KHQRSR�
GLXPTXLQRD� :��� FXOWLYDGD� EDMR� GLIHUHQWHV�
QLYHOHV�GH�QLWUyJHQR�HQ�&KLOOiQ��$JUR�VXU��9RO��



��

��������������
��+RRYHU��5��������&RPSRVLWLRQ��PROHFX�

ODU� VWUXFWXUH�� DQG�SK\VLFRFKHPLFDO� SURSHUWLHV�
RI� WXEHU�DQG�URRW�VWDUFKHV��$�UHYLHZ��&DUERK��
SRO\P��9RO�����������������

��+RRYHU��5��������(�HFW�RI�KHDW�PRLVWXUH�
W U H D W P H Q W � R Q � W K H � V W U X F W X U H � D Q G�
SK\VLFRFKHPLFDO� SURSHUWLHV� RI� WXEHU� DQG� URRW�
VWDUFKHV��&DUERK��3RO\P��9RO�����������������

��-XOLDQR��%���&��3HUH]���$��%ODNHQH\���'��
&DVWLOORW��� 1�� � .RQJVHUHH��� %�� /DLQJQHOHW��� (��
/DSLV���9��0XUW\��\�%��:HEE��������,QWHUQDWLRQDO�
FRRSHUDWLYH�WHVWLQJ�RQ�WKH�DP\ORVH�FRQWHQW�RI�
PLOOHG�ULFH��6WDUFK�6WDHUNH�����������������

�� .DXU�/��� � 1�� 6LQJK� \�1�� 6LQJK�6RGKL��
������6RPH�SURSHUWLHV� RI� SRWDWRHV� DQG� WKHLU�
VWDUFKHV� ,,��0RUSKRORJLFDO�� WKHUPDO�DQG� UKHR�
ORJLFDO�SURSHUWLHV�RI�VWDUFKHV´��)RRG�&KHPLVWU\��
9RO������������������

�� .XPRUR��$�&��� '�6�� 5HWQRZDWL� \� &�6��
%XGL\DWL��������:DWHU�6ROXELOLW\��6ZHOOLQJ�DQG�
*HODWLQL]DWLRQ�3URSHUWLHV�RI�5DZ�DQG�*LQJHU�2LO�
0RGL¿HG� *DGXQJ� �'LRVFRUHDKLVSLGD� 'HQQVW��
)ORXU��5HVHDUFK�-RXUQDO�RI�$SSOLHG�6FLHQFHV��
(QJLQHHULQJ�DQG�7HFKQRORJ\��9RO��������������
�����

��/DPEHUWL��0���$��*HLVHOPDQQ��%��&RQGH�
3HWLW�\�)��(VFKHU��������6WDUFK�WUDQVIRUPDWLRQ�
DQG�VWUXFWXUH�GHYHORSPHQW� LQ�SURGXFWLRQ�DQG�
UHFRQVWLWXWLRQ� RI� SRWDWR� ÀDNHV�� /:7�)RRG�
6FLHQFH�DQG�7HFKQRORJ\��9RO�����������������

��0LVKUD��6��\�5DL��7��������0RUSKRORJ\�
DQG� IXQFWLRQDO� SURSHUWLHV�RI� FRUQ�� SRWDWR�DQG�
WDSLRFD� VWDUFKHV�� )RRG+\GURFROORLGV�� 9RO��
���������������

�� 3HxDUDQGD�&RQWUHUDV�� 2��� -�� 3HULOOD�
3HULOOD�\�1��$OJHFLUD�(QFLVR��������5HYLVLyQ�GH�
OD�PRGL¿FDFLyQ�TXtPLFD�GHO�DOPLGyQ�FRQ�iFLGRV�
2UJiQLFRV��5HYLVWD�,QJHQLHUtD�H�,QYHVWLJDFLyQ��
9RO���������������

��5HGG\��&�.���6��+DULSUL\D�\�3�9��9LG\D��
������ 0RUSKRORJ\�� SK\VLFR�FKHPLFDO� DQG�
IXQFWLRQDO� FKDUDFWHULVWLFV� RI� VWDUFKHV� IURP�
GL�HUHQW� EDQDQD� FXOWLYDUV�� -RXUQDO� )RRG�
6FLHQFH�DQG�7HFKQRORJ\��9RO���������������±�
�����

�� 6LQJK� 6RGKL�� 1�� \� 6LQJK�� 1�� ������
0RUSKRORJLFDO��WKHUPDO�DQG�UKHRORJLFDO�SURSHU�
WLHV� RI� VWDUFKHV� VHSDUDWHG� IURP� ULFH� FXOWLYDUV�
JURZQ� LQ� ,QGLD�� )RRG� &KHPLVWU\�� 9RO�� �������
��±����

��6LQJK��-��\�6LQJK��1��������6WXGLHV�RQ�
WKH� PRUSKRORJLFDO�� WKHUPDO� DQG� UKHRORJLFDO�
SURSHUWLHV� RI� VWDUFK� VHSDUDWHG� IURP� VRPH�
,QGLDQ� SRWDWR� FXOWLYDUV�� )RRG� &KHPLVWU\�� 9RO��
�������������

�� 6LQJK�� -��� 2�-��0F&DUWK\� \� +�� 6LQJK��
������ 3K\VLFR�FKHPLFDO� DQG� PRUSKRORJLFDO�
FKDUDFWHULVWLFV�RI�1HZ�=HDODQG�7DHZD��0DRUL�
SRWDWR�� VWDUFKHV�� 6FLHQFH� 'LUHFW�� 9RO�� �������
��������

� � 6RGKL� � 1�6�� \� 6LQJK�� 1�� ������
&KDUDFWHULVWLFV� RI� DFHW\ODWHG� VWDUFKHV� SUH�
SDUHG�XVLQJ�VWDUFKHV�VHSDUDWHG�IURP�GL�HUHQW�
ULFH�FXOWLYDUV��-RXUQDO�RI�)RRG�(QJLQHHULQJ��9RO��
���������������

�� 7DSLD�� 0�� \� )ULHV�� $�� ������ *XtD� GH�
FDPSR�GH�ORV�FXOWLYRV�DQGLQRV��)$2�\�$13(��
/LPD��3HU~�


