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Resumen

(Q�9DUDGHUR��XQR�GH�ORV�GHVWLQRV�WXUtVWLFRV�PiV�LPSRUWDQWH�GH�&XED��RSHUDQ�FXDWUR�
FHQWURV�GH�EXFHR�FRQ�XQD�RIHUWD�FDVL�LQGLIHUHQFLDGD�\�RULHQWDGD�D�WRGR�HO�PHUFDGR�
WXUtVWLFR�� (Q� HVWH� FRQWH[WR�� HVWD� LQYHVWLJDFLyQ� EXVFy� VHJPHQWDU� HO� PHUFDGR� GH�
FRQVXPLGRUHV�GH�VHUYLFLRV�GH�EXFHR�UHFUHDWLYR��D�SRVWHULRUL��SDUWLHQGR�GHO�DQiOLVLV�
GH� ORV� EHQH¿FLRV� EXVFDGRV�� 3RU�PHGLR� GH� XQ� WHVW�'HOSKL�� VH� JHQHUy� XQ� OLVWDGR�
GH� ��� EHQH¿FLRV� UHOHYDQWHV�� FX\RV� QLYHOHV� GH� LPSRUWDQFLD� \� SHUFHSFLyQ� IXHURQ�
PHGLGRV�PHGLDQWH� XQ� FXHVWLRQDULR� HQ� XQD�PXHVWUD� GH� ���� WXULVWDV��8Q� DQiOLVLV�
FO~VWHU� MHUiUTXLFR� \� SRVWHULRUPHQWH� XQ� DQiOLVLV� GLVFULPLQDQWH�� SHUPLWLHURQ�
GHWHUPLQDU� WUHV� JUXSRV� GH� FRQVXPLGRUHV�� ORV� SULQFLSLDQWHV�� ORV� H[LJHQWHV� \� ORV�
DPDQWHV� GHO� ULHVJR��%DVDGR� HQ� ODV� EUHFKDV� GH� VDWLVIDFFLyQ� LGHQWL¿FDGDV�� D~Q� HO�
GHVWLQR�QR�HVWi�SUHSDUDGR�SDUD�VDWLVIDFHU�ODV�H[LJHQFLDV�GH�ORV�WXULVWDV�EXFHDGRUHV�
PiV� H[SHULPHQWDGRV��$FWXDOPHQWH�� VROR� ORV� SULQFLSLDQWHV� PXHVWUDQ� QLYHOHV� GH�
VDWLVIDFFLyQ�DFHSWDEOHV���

Palabras clave:� 6HJPHQWDFLyQ� GH� PHUFDGRV�� EHQH¿FLRV� EXVFDGRV�� EXFHR�
UHFUHDWLYR��DQiOLVLV�FO~VWHU�MHUiUTXLFR��DQiOLVLV�GLVFULPLQDQWH�
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Introducción

(O� WXULVPR�VH�KD�SRVLFLRQDGR�FRPR�XQR�GH�
ORV�VHFWRUHV�HFRQyPLFRV�GH�PD\RU�UHOHYDQFLD�
\�H[SDQVLyQ�GHO�SODQHWD��GDGR�VX�FUHFLPLHQWR�
VRVWHQLGR� \� VX� QRWDEOH� GLYHUVL¿FDFLyQ� D� OR�
ODUJR�GH�ODV�~OWLPDV�VHLV�GpFDGDV��

0LHQWUDV� D� SULQFLSLRV� GHO� VLJOR� SDVDGR�
HUD� GLVIUXWDGR� SRU� XQ� SHTXHxR� JUXSR� GH�
SHUVRQDV�� HQ� ORV� DxRV� VHWHQWD� HO� WXULVPR� VH�
FRQYLHUWH�HQ�XQ�IHQyPHQR�GH�PDVDV��DVt��GH�
�����D������HO�Q~PHUR�GH�WXULVWDV�SDVy�GH����
D������PLOORQHV��2UJDQL]DFLyQ�0XQGLDO�GHO�
7XULVPR��207��������S�����(Q�HO�DxR������
HO� WXULVPR�PXQGLDO� FUHFLy� HQ� XQ� ����� FRQ�
UHODFLyQ� DO� ����� �207�� ����D�� S���� \� ORV�
LQJUHVRV�DOFDQ]DURQ�OD�FLIUD�GH�����WULOORQHV�
GH� 86'� �207�� ����E�� S����� 3UR\HFFLRQHV�
GH� OD� 207� SDUD� HO� DxR� ����� HVWLPDQ� XQ�
YROXPHQ� GH� ����� PLOORQHV� GH� WXULVWDV�
LQWHUQDFLRQDOHV��207��������S����

(O� WXULVPR� GH� ODV� SUy[LPDV� GpFDGDV� YHUi�
QDFHU�XQD�LQ¿QLGDG�GH�SURGXFWRV�\�GHVWLQRV��
\D� TXH� HO� IXHUWH� LQFUHPHQWR� HVWLPDGR� QR�
WLHQH�SRVLELOLGDG�GH�UHDOL]DUVH�HQ�ORV�YLHMRV�
GHVWLQRV� WUDGLFLRQDOHV� SRU� VX� DOWR� QLYHO� GH�
FRQFHQWUDFLyQ��R�LGHQWL¿FDGR�HQ�VX�PD\RUtD�
FRQ� SURGXFWRV� TXH� QR� HYROXFLRQHQ� KDFLD�
QXHYDV�IRUPDV�GH�WXULVPR�\�GLVIUXWH�

7DO� FRPR� KD� VXFHGLGR� FRQ� ORV� SDtVHV�
HPHUJHQWHV� GH� OD� UHJLyQ�� &XED� QR� VH� KD�
PRVWUDGR� LQGLIHUHQWH� D� HVWH� GHVDUUROOR�
WXUtVWLFR� PXQGLDO�� 'HVGH� OD� GpFDGD� GH� ORV�
QRYHQWD� VH� KD� YHQLGR� FRQVROLGDQGR� FRPR�
GHVWLQR�WXUtVWLFR�HQ�HO�&DULEH�\�HQ�HO�PXQGR��
RFXSDQGR�HQ�HVH�HQWRQFHV� OD�SRVLFLyQ����\�
���UHVSHFWR�DO�Q~PHUR�GH�OOHJDGDV�H�LQJUHVRV�
JHQHUDGRV�� UHVSHFWLYDPHQWH�� HQWUH� ORV� ���
SULQFLSDOHV�GHVWLQRV�GH�$PpULFD��$O�FRQFOXLU�
HO� DxR� ������ HO� SDtV� \D� KDEtD� DOFDQ]DGR� OD�
SRVLFLyQ�GLH]�HQ�DPERV� LQGLFDGRUHV� �207��
������S�������

8QR�GH�ORV�GHVWLQRV�WXUtVWLFRV�FXEDQRV�PiV�
FRQRFLGR� D� QLYHO� PXQGLDO� HV� 9DUDGHUR�� 6X�
RIHUWD� WXUtVWLFD� HVWi� FRQVWLWXLGD� HQ� PD\RU�
PHGLGD�SRU�VXV�UHFXUVRV�±�DWUDFWLYRV��(QWUH�
HVWRV�� HO� SRWHQFLDO� QDWXUDO� PiV� LPSRUWDQWH�
HV� OD� SOD\D� \� WLHQH� FRPR� FDUDFWHUtVWLFDV� VX�
iUHD� WRWDO� GH� ����� .P2� ������ KD��� FXHQWD�
FRQ�XQD�ORQJLWXG�GH�������P�FRQ�XQ�DQFKR�
SURPHGLR� GH� OD� IUDQMD� GH� DUHQD� GH� ���P� \�
XQD� DOWXUD� SURPHGLR� GH� OD� GXQD� GH�PiV� GH�
�� P� FRQYLUWLpQGROD� HQ� DOJR� VLQJXODU� \� GH�
REOLJDGD�DGPLUDFLyQ��2WUR�GH�VXV�DWUDFWLYRV�
OR�HV�VLQ�GXGDV�OD�ULTXH]D�GHO�HQWRUQR�PDULQR��
FRQ�XQD�YDULHGDG�LPSRUWDQWH�GH�ÀRUD�\�IDXQD�
TXH�KDFHQ�GH�9DUDGHUR�XQ�VLWLR�LGHDO�SDUD�OD�
SUiFWLFD�GH�EXFHR�UHFUHDWLYR�\�RWURV�GHSRUWHV�
QiXWLFRV�� (VWRV� HQ� OD� DFWXDOLGDG� WLHQHQ� XQ�
FUHFLPLHQWR�PXFKR�PiV�UiSLGR�TXH�HO�UHVWR�
GH�ODV�DFWLYLGDGHV�WXUtVWLFDV��\D�TXH�XQD�JUDQ�
SDUWH� GH� ORV� DQWLJXRV� FRQVXPLGRUHV� GH� VRO�
\� SOD\D� EXVFDQ� XQ� WLSR� GH� WXULVPR� DFWLYR�
UHODFLRQDGR�FRQ�HO�PHGLR�PDULQR��

'H�WDO�IRUPD��HO�EXFHR�KD�DGTXLULGR�XQD�JUDQ�
LPSRUWDQFLD�GHQWUR�GHO�GHVHQYROYLPLHQWR�GH�
ORV�VHUYLFLRV�WXUtVWLFRV�D�QLYHO�LQWHUQDFLRQDO��
GHMDQGR� GH� VHU� XQD� RIHUWD� VHFXQGDULD� SDUD�
FRQYHUWLUVH� HQ� XQD� GH� ODV� PRGDOLGDGHV�
WXUtVWLFDV� GH� PD\RU� GHVDUUROOR� HQ� HO� VHFWRU�
GXUDQWH� DSUR[LPDGDPHQWH� ORV� ~OWLPRV� ���
DxRV��(Q�HO�FDVR�GH�&XED��\�HQ�HVSHFLDO�HQ�HO�
FRQWH[WR�9DUDGHUR��VH�DSUHFLD�OD�RSRUWXQLGDG�
TXH� VLJQL¿FD� HO� GHVDUUROOR� GH� SURGXFWRV�
QiXWLFRV� EDVDGRV� HQ� OD� ULTXH]D� QDWXUDO�
H[LVWHQWH��SDUD�GLYHUVL¿FDU�\� FRPSOHPHQWDU�
OD�RIHUWD�GH�VRO�\�SOD\D�SUHGRPLQDQWH�HQ�HO�
SDtV��

&XDQGR� QRV� UHIHULPRV� DO� EXFHR� UHFUHDWLYR��
GHEH� HQWHQGHUVH� FRPR� WDO�� DTXHO� TXH� VH�
UHDOL]D� GHQWUR� GH� OD� FXUYD� GH� VHJXULGDG� \�
D� XQD� FRWD� Pi[LPD� GH� SURIXQGLGDG� GH� ���
PHWURV�� WDO� FRPR� OR� HVWDEOHFH� HO� DUWtFXOR�
�� GHO� 5HJODPHQWR� GH� %XFHR� 5HFUHDWLYR�
H[SHGLGR� SRU� HO� 0LQLVWHULR� GH� 7XULVPR� GH�

6HJPHQWDFLyQ�GH�FRQVXPLGRUHV�GH�VHUYLFLRV�GH�EXFHR�UHFUHDWLYRPérez, P.; Diéguez, E.

YACHANA Revista Científica, vol. 4, núm. 1 (junio de 2015), pp. 49-62



51

OD� 5HS~EOLFD� GH� &XED� \� YLJHQWH� GHVGH� HO�
PHV� GH� PD\R� GH� ������ 'H� DFXHUGR� D� HVWH�
PDUFR�OHJDO��HO�EXFHR�UHFUHDWLYR�VH�FODVL¿FD�
HQ� EXFHR� FRQ� HTXLSR� OLJHUR� �snorkel�� \�
EXFHR� FRQ� HTXLSR� 6&8%$1�� (O� DUW�� ��� GHO�
5HJODPHQWR� DQWHV�PHQFLRQDGR�� GLFH�TXH� HO�
EXFHR�FRQ�HTXLSR�OLJHUR�HV�HO�TXH�VH�UHDOL]D�
GHVGH� OD� VXSHU¿FLH� UHVSLUDQGR� HO� DLUH� GH� OD�
DWPyVIHUD�D�WUDYpV�GHO�snorkel�\�VH�SUDFWLFD�
HQ�DJXDV�FRQ¿QDGDV�\�HQ�PDU�DELHUWR��GHVGH�
OD� RULOOD� R� GHVGH� HPEDUFDFLRQHV�� 3RU� VX�
SDUWH��HO�DUWtFXOR����GHO�PLVPR�5HJODPHQWR�
LQGLFD�TXH�HO�EXFHR�FRQ�HTXLSR�6&8%$�HV�HO�
TXH�VH�UHDOL]D�GHQWUR�GH�OD�OODPDGD�FXUYD�GH�
VHJXULGDG�� TXH� LQGLFD� HQ� FDGD� SURIXQGLGDG�
HO� WLHPSR� Pi[LPR� GH� SHUPDQHQFLD� SDUD�
VXELU� D� OD� VXSHU¿FLH� VLQ� KDFHU� SDUDGDV� GH�
GHVFRPSUHVLyQ�� UHFRPHQGiQGRVH� KDFHU� XQD�
SDUDGD�GH�VHJXULGDG�HQWUH���\���PHWURV��SRU�
QR�PHQRV�GH�WUHV�PLQXWRV��

(Q� &XED� ORV� VHUYLFLRV� GH� EXFHR� UHFUHDWLYR�
FRQ� ¿QHV� WXUtVWLFRV� VH� RIUHFHQ� HQ� ORV�
GHQRPLQDGRV� &HQWURV� GH� %XFHR�� TXH� VRQ�
LQVWDODFLRQHV� WXUtVWLFDV� TXH� WLHQHQ� FRPR�
DFWLYLGDG� SULQFLSDO� R� FRPSOHPHQWDULD�� OD�
SUiFWLFD� R� HQVHxDQ]D� GH� ODV� DFWLYLGDGHV�
VXEDFXiWLFDV�FRQ�¿QDOLGDG�OXFUDWLYD�LQGLFD�HO�
5HJODPHQWR�GH�EXFHR�UHFUHDWLYR�HQ�HO�DUW����

(VSHFt¿FDPHQWH� HQ� HO� SROR� WXUtVWLFR� GH�
9DUDGHUR��HQ� ODV�FRQGLFLRQHV�DFWXDOHV�GH� OD�
FRPHUFLDOL]DFLyQ�GH� ORV� VHUYLFLRV� GH� EXFHR�
UHFUHDWLYR��VH�GHVFRQRFHQ�ODV�FDUDFWHUtVWLFDV�
GH�ORV�VHJPHQWRV�GHO�PHUFDGR�VHUYLGRV�SRU�
ORV� FHQWURV� LQWHUQDFLRQDOHV� GH� EXFHR�� DVt�
FRPR� ORV� EHQH¿FLRV� R� LQWHUHVHV� HVSHFt¿FRV�
TXH�EXVFDQ�ORV�FRQVXPLGRUHV�HQ�XQ�VHUYLFLR�
GH� HVWH� WLSR�� (Q� FRQVHFXHQFLD�� WDPSRFR�
VH� FRQRFH� VL� HQ� UHDOLGDG� ORV� VHUYLFLRV� TXH�
VH� RIUHFHQ� DFWXDOPHQWH� VDWLVIDFHQ� R� QR� ORV�
SULQFLSDOHV� EHQH¿FLRV� EXVFDGRV� SRU� HVWRV�
JUXSRV�GH�FOLHQWHV�

/R�DQWHULRU�VXVWHQWD�OD�QHFHVLGDG�GH�UHDOL]DU�
XQ� HVWXGLR� TXH� SHUPLWD� SULPHUDPHQWH�
LGHQWL¿FDU� WDOHV� VHJPHQWRV� \� FDUDFWHUL]DU�
VX� SHU¿O�� OR� FXDO� SRGUtD� VHUYLU� FRPR�SXQWR�
GH� SDUWLGD� SDUD� GLYHUVL¿FDU� VX� RIHUWD� GH�
PDQHUD� TXH� VDWLVIDJD� ORV� LQWHUHVHV� GH� WDOHV�
VHJPHQWRV��\�SRU�WDQWR��PHMRUDU�VX�LPDJHQ�\�
VX�SRVLFLRQDPLHQWR�

(O�REMHWLYR�JHQHUDO��IXH�VHJPHQWDU�HO�PHUFDGR�
GH� FRQVXPLGRUHV�GH�EXFHR� UHFUHDWLYR� HQ� HO�
GHVWLQR� WXUtVWLFR� GH� 9DUDGHUR�� D� SRVWHULRUL��
VREUH�OD�EDVH�GH�ORV�EHQH¿FLRV�EXVFDGRV��\�D�
VX�YH]��GHWHUPLQDU�OD�EUHFKD�GH�VDWLVIDFFLyQ�
H[LVWHQWH� SDUD� FDGD� VHJPHQWR� GH� DFXHUGR�
DO�QLYHO�GH�VHUYLFLR�RIUHFLGR�HQ�HO�SULQFLSDO�
&HQWUR�,QWHUQDFLRQDO�GH�%XFHR�GHO�EDOQHDULR�

Materiales y Métodos

'H� DFXHUGR� D� 3HVRQHQ� ��������
WUDGLFLRQDOPHQWH� VH� KDQ� XWLOL]DGR� GRV�
IRUPDV� EiVLFDV� GH� VHJPHQWDU� PHUFDGRV��
D� SULRUL� \� D� SRVWHULRUL��'HELGR� D�TXH�QR� VH�
FRQRFHQ� SUHYLDPHQWH� ODV� FDUDFWHUtVWLFDV�
GH� ORV� FRQVXPLGRUHV� QL� ORV� EHQH¿FLRV� TXH�
HVWRV� UHDOPHQWH� EXVFDQ� HQ� XQ� VHUYLFLR�
GH� EXFHR� UHFUHDWLYR�� VH� KD� RSWDGR� SRU�
XQD� VHJPHQWDFLyQ� D� SRVWHULRUL� �WDPELpQ�
GHQRPLQDGD� VHJPHQWDFLyQ�SRVW�KRF��:HGHO�
\�.DPDNXUD�������� WDO�FRPR�VXJLHUHQ�SDUD�
HVWRV� FDVRV� )HUUHLUD�� 5LDO� \�9DUHOD� ��������
SXHV�GH�HVWD�IRUPD�ORV�VHJPHQWRV�UHVXOWDQWHV�
HVWDUiQ� FRQVWLWXLGRV� SRU� FRQVXPLGRUHV� FRQ�
PD\RU�KRPRJHQHLGDG�HQWUH�VXV�SUHIHUHQFLDV�
\�PD\RU� KHWHURJHQHLGDG� HQWUH� � JUXSRV� TXH�
ODV� TXH� SRGUtDQ� REWHQHUVH� PHGLDQWH� XQD�
VHJPHQWDFLyQ�D�SULRUL���

(O� HVWXGLR� IXH� UHDOL]DGR� HQ� GRV� IDVHV�� (O�
SURSyVLWR�GH�OD�SULPHUD�IDVH��HQHUR�GH�������
IXH� GHVDUUROODU� XQ� LQVWUXPHQWR� SDUD� PHGLU�
WDQWR�HO�QLYHO�GH�LPSRUWDQFLD�FRPR�HO�QLYHO�
GH� SUHVHQFLD� SHUFLELGR� GH� ORV� EHQH¿FLRV�
EXVFDGRV�SRU�ORV�FRQVXPLGRUHV�GH�VHUYLFLRV�
GH� EXFHR� UHFUHDWLYR�� (O� OLVWDGR� LQLFLDO� GH�

16LJODV� HQ� LQJOpV� GH� Self Contained Underwater 
Breathing Apparatus�� TXH� VLJQL¿FD�� DSDUDWR� DXWyQRPR�
GH�UHVSLUDFLyQ�VXEDFXiWLFD�
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EHQH¿FLRV� EXVFDGRV� VH� REWXYR� GH� XQD�
LQYHVWLJDFLyQ� H[SORUDWRULD� FRQVLVWHQWH� HQ�
OD�DSOLFDFLyQ�GH�XQ�FXHVWLRQDULR�FRPSXHVWR�
VROR�SRU�XQD�SUHJXQWD�DELHUWD��HQ� OD�TXH�VH�
VROLFLWDED� DO� FOLHQWH� LQIRUPDFLyQ� DFHUFD� GH�
ORV�EHQH¿FLRV�TXH�EXVFDED�HQ�XQ�VHUYLFLR�GH�
EXFHR��(O�PLVPR�IXH�DSOLFDGR�D�XQD�PXHVWUD�
SLORWR�GH�FOLHQWHV�TXH�SURYHQtDQ�GH�ORV�SDtVHV�
HPLVRUHV� PiV� LPSRUWDQWHV� HQ� WpUPLQRV� GH�
WXULVWDV� DWHQGLGRV� SRU� HO� FHQWUR� GH� EXFHR��
GHWHFWDGRV�SUHYLDPHQWH�PHGLDQWH�OD�WpFQLFD�
GH�FODVL¿FDFLyQ�$%&�

(O� OLVWDGR� LQLFLDO� GH� EHQH¿FLRV� OXHJR� IXH�
UHGXFLGR�GH�DFXHUGR�DO�FRQVHQVR�GH�XQ�JUXSR�
GH�H[SHUWRV�PHGLDQWH�HO�GHVDUUROOR�GH�XQ�WHVW�
Delphi��/D�FRQ¿DELOLGDG�GH�ORV�UHVXOWDGRV�GH�
HVWD�WpFQLFD�IXH�REWHQLGD�D�WUDYpV�GH�GRV�WHVW�
HVWDGtVWLFRV�� OD� SUXHED� GH� FRQFRUGDQFLD� GH�
.HQGDOO�\�OD�SUXHED�GH�)ULHGPDQ��'LpJXH]��
������3pUH]�*RVHQGH���������

/D� HODERUDFLyQ� GH� OD� HQFXHVWD� LQFOX\y�
YDULDEOHV� GH� VHJPHQWDFLyQ� TXH� SXGLHUDQ�
GLIHUHQFLDU�VLJQL¿FDWLYDPHQWH�OD�PXHVWUD��6H�
XWLOL]y�XQD�HVFDOD�GH���D���SXQWRV�SDUD�PHGLU�
WDQWR� OD� LPSRUWDQFLD� �� � 1DGD� LPSRUWDQWH��
� � 3RFR� ,PSRUWDQWH�� � � 0HGLDQDPHQWH�
LPSRUWDQWH�� � � ,PSRUWDQWH�� \� � � 0X\�
LPSRUWDQWH�� FRPR� HO� JUDGR� GH� SUHVHQFLD�
SHUFLELGD� �� � 1DGD� DGHFXDGR�� � � 3RFR�
DGHFXDGR�� � � 0HGLDQDPHQWH� DGHFXDGR��
� � $GHFXDGR�� \� � � 0X\� DGHFXDGR��� \D�
TXH� HV� XQD� GH� ODV� PiV� XWLOL]DGDV� HQ� ODV�
LQYHVWLJDFLRQHV� FRPHUFLDOHV� \� VH� FRQVLGHUy�
TXH� SRGtD� DEDUFDU� ORV� FULWHULRV� H[LVWHQWHV��
3RU�~OWLPR��OD�¿DELOLGDG�GHO�LQVWUXPHQWR�GH�
PHGLFLyQ� IXH� REWHQLGD�PHGLDQWH� HO� FiOFXOR�
GH�FRH¿FLHQWH�$OID�GH�&URQEDFK�

/D� VHJXQGD� IDVH� GH� OD� LQYHVWLJDFLyQ� WXYR�
OXJDU� HQWUH� IHEUHUR� \� DEULO� GH� ������ (O�
REMHWLYR� GH� HVWD� IDVH� LQFOX\y� OD� DSOLFDFLyQ�
GHO� FXHVWLRQDULR�� OD� VHJPHQWDFLyQ� GHO�
PHUFDGR�\�SRU�~OWLPR�OD�LGHQWL¿FDFLyQ�GH�ODV�
RSRUWXQLGDGHV�GH�PHMRUD�GHO�VHUYLFLR�EDVDGR�

HQ�OD�EUHFKD�H[LVWHQWH�HQWUH�HO�HVWDGR�DFWXDO�\�
HO�GHVHDGR�GH�ORV�EHQH¿FLRV�SRU�SDUWH�GH�ORV�
VHJPHQWRV�LGHQWL¿FDGRV��

,QYHVWLJDFLRQHV�SUHFHGHQWHV�KDQ�GHPRVWUDGR�
OD� SHUWLQHQFLD� GHO� DQiOLVLV� FO~VWHU� SDUD�
VHJPHQWDU�PHUFDGRV��)HUUHLUD��5LDO�\�9DUHOD��
������ )URFKRW�� ������ 0DUWLQV�� &RUUHLD� \�
3LPSmR�� ������0ROHUD� \�$OEDODGHMR�� �������
0RUHQR��������2K�\�6FKXHWW��������3DUN�\�
<RRQ��������3HVRQHQ��������7ULDQWD¿OOLGRX�
\�6LRPNRV���������'H�KHFKR��VHJ~Q�(YHULWW�
������� FLWDGR� HQ� 3HVRQHQ�� ������ S�� ������
OD� PD\RUtD� GH� HVWXGLRV� TXH� KDQ� UHDOL]DGR�
VHJPHQWDFLRQHV� D� SRVWHULRUL� KDQ� XVDGR�
WpFQLFDV� SHUWHQHFLHQWHV� D� OD� IDPLOLD� GHO�
DQiOLVLV�FO~VWHU��'H�WDO�IRUPD��HQ�HVWH�HVWXGLR�
FRQ�HO�REMHWLYR�GH�SDUWLFLRQDU�HO�PHUFDGR�GHO�
EXFHR� UHFUHDWLYR� D� SDUWLU� GH� OD� LPSRUWDQFLD�
FRQ� TXH� ORV� FRQVXPLGRUHV� YDORUDQ� ORV�
EHQH¿FLRV� EXVFDGRV�� VH� DSOLFy� HO� $QiOLVLV�
&O~VWHU� -HUiUTXLFR� D� WUDYpV� GHO� PpWRGR�
:DUG� �R� PpWRGR� GH� YDULDQ]D� PtQLPD��� HO�
TXH� KD� PRVWUDGR� XWLOLGDG� \� SHUWLQHQFLD�
HQ� LQYHVWLJDFLRQHV� SUHFHGHQWHV� �)HUUHLUD��
5HDO� \� � 5LDO�� ������ )HUUHLUD� HW� DO��� ������
0DUWLQV�HW�DO���������0RUHQR��������3pUH]�
*RVHQGH�� ������ 5R\R� \� 0DUWtQH]�*DUFtD��
��������/D�PHGLGD�GH�SUR[LPLGDG�XWLOL]DGD�
IXH� OD� GLVWDQFLD� HXFOtGHD� DO� FXDGUDGR� WDO�
FRPR� UHFRPLHQGDQ�0RUHQR� �������\�5R\R�
\�0DUWtQH]�*DUFtD���������/D�VHOHFFLyQ�GHO�
Q~PHUR�ySWLPR�GH�FO~VWHUHV�SXHGH�REWHQHUVH�
D�SDUWLU�GHO�DQiOLVLV�GH�ORV�VLJXLHQWHV�FULWHULRV��
HO� WDPDxR� GH� ORV� JUXSRV�� OD� GLVWDQFLD� HQWUH�
VXV� FHQWURLGHV�� VX� LQWHUSUHWDELOLGDG� \� VX�
YDOLGDFLyQ� PHGLDQWH� OD� DSOLFDFLyQ� GH� OD�
WpFQLFD�PXOWLYDULDQWH�DQiOLVLV�GLVFULPLQDQWH�

/XHJR� GH� SURFHGHU� D� OD� LGHQWL¿FDFLyQ� GHO�
SHU¿O� GH� ORV� VHJPHQWRV� VH� HVWDEOHFLy� XQD�
FRPSDUDFLyQ� HQWUH� HO� QLYHO� GH� LPSRUWDQFLD�
RWRUJDGR� D� FDGD� YDULDEOH� �HVWDGR� GHVHDGR��
\� OD� YDORUDFLyQ� SHUFLELGD� �HVWDGR� DFWXDO��
SRU� FDGD� XQR�GH� HOORV��&RPR�SDUWH� GH� HVWH�
DQiOLVLV�� VH� FRQVLGHUy� VDWLVIHFKR� DTXHO�
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EHQH¿FLR�FX\R�JUDGR�GH�SUHVHQFLD�SHUFLELGD�
VXSHUy� HO� QLYHO� GH� LPSRUWDQFLD� RWRUJDGR�
H� LQVDWLVIHFKR� HO� FDVR� FRQWUDULR�� 7RGR� HO�
DQiOLVLV�HVWDGtVWLFR�IXH�UHDOL]DGR�PHGLDQWH�HO�
VRIWZDUH�6366�

Resultados

6H�SDUWLy�GH�OD�LGHQWL¿FDFLyQ�GH�ORV�EHQH¿FLRV�
EXVFDGRV� SRU� ORV� WXULVWDV� FRQVXPLGRUHV� GH�
VHUYLFLRV� GH� EXFHR� UHFUHDWLYR� HQ� HO� GHVWLQR�
WXUtVWLFR� GH� 9DUDGHUR�� LQGLVSHQVDEOHV�
SDUD� OD� FRQVWUXFFLyQ� GHO� LQVWUXPHQWR� GH�
UHFROHFFLyQ� SULPDULR�� /XHJR� VH� GH¿QLHURQ�
ODV� FDUDFWHUtVWLFDV� GHO� PXHVWUHR� XWLOL]DGR�
HQ� OD� DGPLQLVWUDFLyQ� GHO� FXHVWLRQDULR��
VH� GHWHUPLQDURQ� ORV� UHVXOWDGRV� GH� OD�
VHJPHQWDFLyQ�SRVW�KRF�\�SRVWHULRUPHQWH��VH�
UHDOL]y�HO�DQiOLVLV�GHO�HVWDGR�DFWXDO�\�GHVHDGR�
GH� ORV�EHQH¿FLRV�EXVFDGRV�SRU�SDUWH�GH� ORV�
VHJPHQWRV�LGHQWL¿FDGRV�

A. Construcción del instrumento de 
recolección primario

'DGR� TXH� QR� H[LVWHQ� LQYHVWLJDFLRQHV�
SUHFHGHQWHV� FLHQWt¿FDPHQWH� DUJXPHQWDGDV�
SDUD� OD� FRQIRUPDFLyQ� GHO� OLVWDGR� LQLFLDO�
GH� EHQH¿FLRV� EXVFDGRV� SRU� ORV� FOLHQWHV� GH�
HVWH� WLSR�GH�VHUYLFLR�HQ�HO�SROR� WXUtVWLFR�GH�
9DUDGHUR��VH�OOHYy�D�FDER�XQD�LQYHVWLJDFLyQ�
H[SORUDWRULD�FRQVLVWHQWH�HQ� OD�DSOLFDFLyQ�GH�
XQ�FXHVWLRQDULR�D�XQD�PXHVWUD�SLORWR�GH����
FOLHQWHV�TXH�KDEtDQ�FRQVXPLGR�ORV�VHUYLFLRV�
GH� EXFHR� UHFUHDWLYR� HQ� DOJXQR� GH� ORV� ���
SXQWRV� GH� LQPHUVLyQ� GHO� EDOQHDULR�� (VWD�
LQIRUPDOLGDG� IXH� QHFHVDULD� DQWH� OD� HVFDVD�
FRODERUDFLyQ� GH� ORV� WXULVWDV� D� SDUWLFLSDU� HQ�
JUXSRV�GH�HQIRTXH��SXHV�OD�PD\RUtD�QR�HVWDED�
GLVSXHVWD�D�SHUGHU�SDUWH�GH�VX�WLHPSR�GH�RFLR�
HQ�DFWLYLGDGHV�TXH�QR�OH�SURSRUFLRQDQ�DOJ~Q�
WLSR� GH� SODFHU�� 'LFKR� FXHVWLRQDULR� HVWXYR�
FRPSXHVWR� SRU� XQD� SUHJXQWD� DELHUWD�� HQ�
OD� TXH� VH� VROLFLWDED� DO� FOLHQWH� LQIRUPDFLyQ�
DFHUFD�GH�ORV�EHQH¿FLRV�TXH�EXVFDED�HQ�XQ�
VHUYLFLR�GH�EXFHR��

'DGD�OD�QHFHVLGDG�GH�GHWHUPLQDU� ORV�SDtVHV�
HPLVRUHV� PiV� LPSRUWDQWHV� HQ� WpUPLQRV� GH�
WXULVWDV�DWHQGLGRV�FRQ�YLVWDV�D�OD�DSOLFDFLyQ�
GHO� FXHVWLRQDULR� �SXHV� WHQHUORV� HQ� FXHQWD�
HQ� VX� WRWDOLGDG� VXSRQGUtD� XQ� DOWR� FRVWR�� VH�
GHWHUPLQy� HO� Q~PHUR� GH� FOLHQWHV� DWHQGLGRV�
SRU� HO� FHQWUR� LQWHUQDFLRQDO� GH� EXFHR� PiV�
LPSRUWDQWH� GHO� GHVWLQR� WXUtVWLFR� HQ� ORV�
PHVHV� GH� IHEUHUR� \� DEULO� GH� ������ R� VHD��
HO� PLVPR� SHUtRGR� HQ� TXH� VH� UHDOL]DUi� HO�
WUDEDMR� GH� FDPSR� SHUR� HQ� HO� DxR� DQWHULRU��
VLHQGR� FRQVHFXHQWHV� FRQ� HO� IHQyPHQR� GH�
OD� HVWDFLRQDOLGDG� GH� OD� GHPDQGD� WXUtVWLFD��
(Q� HVWH� VHQWLGR� OD� WpFQLFD� GH� FODVL¿FDFLyQ�
FRQRFLGD� SRU� $%&� GHPRVWUy� XWLOLGDG� \�
SHUWLQHQFLD��&RPR� UHVXOWDGR� VH�REWXYR�TXH�
&DQDGi�� 5HLQR� 8QLGR�� $OHPDQLD�� (VSDxD�
�FODVL¿FDGRV�HQ� OD�FDWHJRUtD�$��FRQVWLWX\HQ�
ORV�SDtVHV�HPLVRUHV�GH�PiV�GHO�����GH� ORV�
FOLHQWHV� DWHQGLGRV� HQ� HO� SHUtRGR� GH� WLHPSR�
DQDOL]DGR�� 3RU� WDQWR�� HO� FXHVWLRQDULR� IXH�
DGPLQLVWUDGR�D�WXULVWDV�SHUWHQHFLHQWHV�D�HVWDV�
QDFLRQDOLGDGHV�

&RPR� UHVXOWDGR� GH� OD� DSOLFDFLyQ� GHO�
FXHVWLRQDULR� VH� DUULEy� D� XQ� OLVWDGR� GH� ���
YDULDEOHV� TXH� SXGLHUDQ� FDUDFWHUL]DU� HO�
FRQMXQWR� GH� EHQH¿FLRV� EXVFDGRV� SRU� ORV�
FRQVXPLGRUHV� GH� ORV� VHUYLFLRV� REMHWR� GH�
HVWXGLR��

3DUD� OD� DSOLFDFLyQ� GH� WpFQLFDV� GH� H[SHUWRV�
FRQ�HO�REMHWLYR�GH�GHWHUPLQDU�HO�OLVWDGR�¿QDO�
GH�EHQH¿FLRV�EXVFDGRV�TXH�FRQIRUPDUiQ�HO�
LQVWUXPHQWR� GH� UHFROHFFLyQ� SULPDULD�� IXH�
DSOLFDGR� XQ� FXHVWLRQDULR� GH� FRPSHWHQFLDV�
D�XQ�JUXSR�GH����FDQGLGDWRV��GH� ORV�FXDOHV�
IXHURQ� VHOHFFLRQDGRV� RFKR� TXH� REWXYLHURQ�
XQ�FRH¿FLHQWH�GH�FRPSHWHQFLD�VXSHULRU�D�����

&RQ� HO� REMHWLYR� GH� GH¿QLU� \� SUHVHQWDU� HO�
VLVWHPD� GH� YDULDEOHV� VH� DSOLFy� HO� 0pWRGR�
Delphi�FRQ�OD�SDUWLFLSDFLyQ�GH�ORV���H[SHUWRV�
VHOHFFLRQDGRV�� (Q� OD� SULPHUD� URQGD� ORV�
H[SHUWRV� DGLFLRQDURQ� QXHYRV� EHQH¿FLRV�
\� UHIRUPXODURQ� DOJXQRV� \D� H[LVWHQWHV� FRQ�
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HO� REMHWLYR� GH� ORJUDU� PD\RU� VLPSOLFLGDG�
\� FRQFUHFLyQ�� &RPR� UHVXOWDGR� GH� HVWD�
URQGD� GH� DQiOLVLV� IXH� GH¿QLGR� XQ� OLVWDGR�
GH� ��� YDULDEOHV�� /XHJR� GH� DSOLFDGD� OD�
VHJXQGD� URQGD� GHO� PpWRGR� \� GHWHUPLQDGD�
OD� FRQFRUGDQFLD�� VH� VHOHFFLRQDURQ� DTXHOODV�
��� YDULDEOHV� TXH� D� FULWHULR� GH� ORV� H[SHUWRV�
FRQVWLWX\HQ� ORV� SULQFLSDOHV� EHQH¿FLRV�
EXVFDGRV�SRU�ORV�FRQVXPLGRUHV�GH�VHUYLFLRV�
GH�EXFHR�UHFUHDWLYR�HQ�HO�GHVWLQR�WXUtVWLFR�GH�
9DUDGHUR��

/D�FRQ¿DELOLGDG�GH�ORV�UHVXOWDGRV�REWHQLGRV�
PHGLDQWH� HO� PpWRGR� Delphi� VH� REWXYR� D�
WUDYpV�GH�OD�SUXHED�GH�)ULHGPDQ�\�OD�SUXHED�
GH�FRQFRUGDQFLD�GH�.HQGDOO��:���(Q�HO�FDVR�
GH� OD� SULPHUD�� OD� VLJQL¿FDFLyQ� UHVXOWy� VHU�
LQIHULRU� D� ����� SRU� OR� TXH� VH� DVHJXUD� FRQ�
XQ�����GH�FRQ¿DQ]D�TXH� ORV����EHQH¿FLRV�
EXVFDGRV� QR� WLHQHQ� OD� PLVPD� LPSRUWDQFLD��
FRQGLFLyQ� QHFHVDULD� \� VX¿FLHQWH� SDUD�
GHPRVWUDU� OD� YDOLGH]� GHO� WHVW� Delphi�� (O�
FRH¿FLHQWH�GH�.HQGDOO��SRU�VX�SDUWH��SUHVHQWD�
XQ�YDORU�GH�: ��������DO�VHU�PD\RU�TXH�����
VH�SXHGH�D¿UPDU�TXH�H[LVWH�XQD�FRQFRUGDQFLD�
QR�FDVXDO�HQWUH�ORV�H[SHUWRV��OR�FXDO�DVHJXUD�
OD� FRQ¿DELOLGDG� GH� ORV� UHVXOWDGRV� GH� OD�
SUXHED�

/D� HODERUDFLyQ� GH� OD� HQFXHVWD� LQFOX\y�
YDULDEOHV� GH� VHJPHQWDFLyQ� TXH� SXGLHUDQ�
GLIHUHQFLDU� VLJQL¿FDWLYDPHQWH� OD� PXHVWUD��
0HGLDQWH�XQD�VHVLyQ�GH�WRUPHQWD�GH�LGHDV�HQ�
VX�PRGDOLGDG�GH�UXHGD�OLEUH�FRQ�ORV�GLUHFWLYRV�

GHO� &HQWUR� ,QWHUQDFLRQDO� GH� %XFHR�� VH�
GHWHUPLQDURQ�ODV�YDULDEOHV�GH�VHJPHQWDFLyQ�
TXH�HVWRV�FRQVLGHUDURQ�UHOHYDQWHV�D� OD�KRUD�
GH�GH¿QLU�HO�SHU¿O�GH�ORV�VHJPHQWRV��'H�WDO�
IRUPD�� VH� LGHQWL¿FDURQ� FRPR� YDULDEOHV� GH�
VHJPHQWDFLyQ�� HGDG�� VH[R�� QDFLRQDOLGDG��
RFXSDFLyQ�� WLSR� GH� EXFHDGRU�� WLSR� GH�
FHUWL¿FDFLyQ�\�FDQWLGDG�GH�YHFHV�TXH�HVWDUtD�
GLVSXHVWR�D�FRQVXPLU�HO�VHUYLFLR�GXUDQWH�VX�
HVWDQFLD�HQ�HO�GHVWLQR�WXUtVWLFR�

B. Administración del instrumento

(Q� OD� DGPLQLVWUDFLyQ� GHO� LQVWUXPHQWR� VH�
HPSOHy� XQ� PXHVWUHR� QR� SUREDELOtVWLFR� SRU�
FXRWDV�FRQ�D¿MDFLyQ�SURSRUFLRQDO��XWLOL]DQGR�
OD� QDFLRQDOLGDG� FRPR� FDUDFWHUtVWLFD� GH�
FRQWURO�� /DV� FDUDFWHUtVWLFDV� GHO� VLVWHPD�
GH� PXHVWUHR� HPSOHDGR� VH� PXHVWUDQ� HQ� OD���������
7DEOD���

'DGD� OD� QHFHVLGDG� GH� UHDOL]DU� HO� HVWXGLR�
SRU�ORV�SDtVHV�PiV�LPSRUWDQWHV�HQ�WpUPLQRV�
GH� WXULVWDV� DWHQGLGRV�� VH� WXYR� HQ� FXHQWD� HO�
DQiOLVLV� UHDOL]DGR� FRQ� DQWHULRULGDG� SDUD�
FRQIRUPDU� HO� OLVWDGR� LQLFLDO� GH� YDULDEOHV��
'H� WDO� IRUPD�� OD� HQFXHVWD� IXH� DGPLQLVWUDGD�
D� WXULVWDV� SURFHGHQWHV� GH� &DQDGi�� 5HLQR�
8QLGR�� $OHPDQLD� \� (VSDxD� LQWHUHVDGRV� HQ�
FRQVXPLU� VHUYLFLRV� GH� EXFHR�� /DV� FXRWDV�
IXHURQ� DVLJQDGDV� HQ� SURSRUFLyQ� GLUHFWD�
FRQ� OD� FDQWLGDG� GH� WXULVWDV� DWHQGLGRV� SRU�
QDFLRQDOLGDG�HQ�HO�SHUtRGR�GH�IHEUHUR�D�DEULO�
GH�������

3REODFLyQ

$OFDQFH
7LHPSR
7LSR�GH�HQFXHVWD
0DUFR�PXHVWUDO
0pWRGR�GH�PXHVWUHR

7XULVWDV�SURFHGHQWHV�GH�&DQDGi��5HLQR�8QLGR��$OHPDQLD�\�(VSDxD�PD\RUHV�GH�
���DxRV�TXH�FRQVXPHQ�VHUYLFLRV�GH�EXFHR�UHFUHDWLYR
'HVWLQR�WXUtVWLFR�GH�9DUDGHUR
IHEUHUR�\�DEULO�GH�����
3HUVRQDO�DXWRDGPLQLVWUDGD
&HQWUR�,QWHUQDFLRQDO�GH�%XFHR�PiV�LPSRUWDQWH�GHO�GHVWLQR
3RU�FXRWDV�FRQ�D¿MDFLyQ�SURSRUFLRQDO

Tabla 1.�)LFKD�WpFQLFD�GHO�WUDEDMR�GH�FDPSR
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(O� WDPDxR� GH� PXHVWUD� FDOFXODGR��
FRQVLGHUDQGR� XQ� HUURU� GHO� ��� \� XQ� QLYHO�
GH� FRQ¿DQ]D� GHO� ����� UHVXOWy� VHU� GH� ����
HOHPHQWRV��/DV�FXRWDV�SDUD�FDGD�QDFLRQDOLGDG�
GH� LQWHUpV� IXHURQ� HVWDEOHFLGDV� FRPR� VH�
SUHVHQWD� HQ� OD� 7DEOD� ��� &RPR� VH� REVHUYD��
HQ�UHDOLGDG�VH�DSOLFy�XQD�PD\RU�FDQWLGDG�GH�
HQFXHVWDV� SDUD� UHGXFLU� HO� ULHVJR� GH� YDORUHV�
SHUGLGRV��$O�¿QDO�GHO�HVWXGLR�GH�FDPSR��GH�
XQ� WRWDO� GH� ���� HQFXHVWDV� DSOLFDGDV�� ����
UHVXOWDURQ�YiOLGDV�

&RQ� HO� REMHWLYR� GH� GHWHUPLQDU� OD�¿DELOLGDG�
\� YDOLGH]� GHO� LQVWUXPHQWR� VH� FRPHQ]y�
OD� DGPLQLVWUDFLyQ� GHO� FXHVWLRQDULR� SRU�
XQD� PXHVWUD� SLORWR�� &RPR� UHVXOWDGR� VH�
REWXYLHURQ� YDORUHV� GHO� FRH¿FLHQWH�$OID� GH�
&URQEDFK� GH� ����� \� ����� SDUD� ODV� HVFDODV�
GH� LPSRUWDQFLD� \� JUDGR� GH� SUHVHQFLD�
SHUFLELGD�UHVSHFWLYDPHQWH��FRPSUREDQGR�OD�
HVWDELOLGDG�\�FRQVLVWHQFLD�GH�ODV�PLVPDV�

C. Segmentación post hoc
$�SDUWLU�GH�OD�UHDOL]DFLyQ�GHO�DQiOLVLV�FO~VWHU�
MHUiUTXLFR� PHGLDQWH� HO� VRIWZDUH� 6366� VH�
GHWHUPLQDURQ� DJUXSDPLHQWRV� GHVGH� �� KDVWD�
��FO~VWHUHV��

(O� WDPDxR� GH� ORV� JUXSRV� REWHQLGRV� \� OD�
YDOLGDFLyQ�PHGLDQWH�HO�DQiOLVLV�GLVFULPLQDQWH�

Tabla 2.�7DPDxR�GH�PXHVWUD�SRU�QDFLRQDOLGDG

1DFLRQDOLGDG 3RUFHQWDMH�GH
OD�SREODFLyQ

7DPDxR�GH
PXHVWUD�
FDOFXODGR

7RWDO�GH
HQFXHVWDV
DSOLFDGDV

&DQDGi
5HLQR�8QLGR
$OHPDQLD
(VSDxD

����
����
����
5

153
85
57
16

165
96
��
25

�;�V�[�H�S 100 311 356

GH� ODV� GLVWLQWDV� VROXFLRQHV� H[DPLQDGDV� VH�
PXHVWUDQ�HQ�OD�7DEOD����(VWD�WpFQLFD�SHUPLWLy�
YDOLGDU� TXH� HO� PHMRU� DJUXSDPLHQWR� IXH� HO�
REWHQLGR� SDUD� �� FO~VWHUHV�� SXHV� HO� YDORU�
SUHGLFKR� SRU� ODV� IXQFLRQHV� GLVFULPLQDQWHV�
FRLQFLGH� FRQ� HO� YDORU� UHDO� GH� SHUWHQHQFLD�
DO� JUXSR�� FODVL¿FiQGRVH� FRUUHFWDPHQWH� HO�
����� GH� ORV� FDVRV� DQDOL]DGRV�� 6H� SXHGH�
DJUHJDU� DGHPiV� TXH� ORV� REMHWRV� GHQWUR� GH�
ORV� FRQJORPHUDGRV� HVWiQ� PX\� SUy[LPRV� D�
VX� FHQWURLGH�� \� ORV� GLIHUHQWHV� JUXSRV� HVWiQ�
OR� VX¿FLHQWHPHQWH� DOHMDGRV� HQWUH� Vt�� R� VHD��
H[LVWH�XQ�QLYHO�DGHFXDGR�GH�KRPRJHQHLGDG�
LQWHUQD� �GHQWUR� GH� ORV� FRQJORPHUDGRV��
\� GH� KHWHURJHQHLGDG� H[WHUQD� �HQWUH�
FRQJORPHUDGRV��� /D� 7DEOD� �� FRQ¿UPD� TXH�
HO� SULPHU� VHJPHQWR� HVWi� IRUPDGR� SRU� ����
HOHPHQWRV�� HO� VHJXQGR� SRU� ��� \� HO� WHUFHUR�
SRU�����

&RQ� SRVWHULRULGDG�� FDGD� VHJPHQWR� IXH�
LGHQWL¿FDGR� SRU� XQD� HWLTXHWD�� WHQLHQGR�
HQ� FXHQWD� HO� JUDGR� GH� LPSRUWDQFLD� TXH� OH�
RWRUJDURQ� VXV� LQWHJUDQWHV� D� ODV� YDULDEOHV�
XWLOL]DGDV� HQ� OD� SDUWLFLyQ�� FRQVLGHUiQGRVH�
VLJQL¿FDWLYRV� SDUD� OD� GHVFULSFLyQ�� DTXHOORV�
tWHPV�TXH�REWXYLHURQ�YDORUHV�VXSHULRUHV�D�OD�
PHGLD�GH�OD�PXHVWUD��0RUHQR��������3pUH]�
*RVHQGH��������
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