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$OPRVW� ILYH�\HDUV�DIWHU�SULYDWL]DWLRQ� WRRN�SODFH� LQ�HOHFWULFLW\�DQG� WHOHFRPPXQLFDWLRQV�
DQG�PDMRU�UHIRUPV�KDG�EHHQ�FDUULHG�RXW�LQ�WKH�DGPLQLVWUDWLRQ�RI�ZDWHU��WKH�UHVXOWV�LV�QRW
FOHDU� D� SULRUL�� ,Q� RUGHU� WR� HOXFLGDWH� WKH� SDQRUDPD�� WKLV� UHVHDUFK� WULHV� WR� DVVHVV� WKH
FRQVXPSWLRQ�DQG�ZHOIDUH� LPSDFWV�RI�SULYDWL]DWLRQ�RQ�3HUXYLDQ�XUEDQ�KRXVHKROGV��7KH
REMHFWLYH�LV��WKHUHIRUH��WR�DVVHV�WKH�LQFRPH�GLVWULEXWLRQ�HIIHFWV�RI�WKH�WUDQVIRUPDWLRQ�DQG
WR� GHWHUPLQH�ZKLFK� W\SH� RI� KRXVHKROGV� EHDU� D� JUHDWHU� SRUWLRQ� RI� WKH� EXUGHQ� RU� HQMR\
PRVW�RI�WKH�EHQHILWV�RI�SULFH�FKDQJHV�EURXJKW�DERXW�E\�SULYDWL]DWLRQ�

7R� DFFRPSOLVK� WKLV� REMHFWLYH�� WKUHH� FRPSOHPHQWDU\� PHWKRGRORJLHV� DUH� IROORZHG�� 7KH
ILUVW� FRQVLVWV�RI� FDOFXODWLQJ�FRQFHQWUDWLRQ�FXUYHV� WR� VKRZ�KRZ�VHUYLFHV� DUH� GLVWULEXWHG
DPRQJ� WKH� SRSXODWLRQ�� 7KH� VHFRQG� PHWKRGRORJ\�� EDVHG� RQ� WKH� SURSRVDO� E\
:DGGDPV�3ULFH� DQG� +DQFRFN� �������� PHDVXUHV� FKDQJHV� LQ� KRXVHKROG� H[SHQGLWXUHV
DVVRFLDWHG�ZLWK� FKDQJHV� LQ� VWUXFWXUH� DQG� SULFHV� OHYHOV�� )LQDOO\�� GHPDQG� HTXDWLRQV� DUH
HVWLPDWHG� IRU� WKH� GLIIHUHQW� XWLOLWLHV� XQGHU� VWXG\�� E\� DSSO\LQJ� D� WZR�VWDJH� +HFNPDQ
PHWKRGRORJ\� WR� FRUUHFW� IRU� WKH� SUREDELOLW\� RI� KDYLQJ� DFFHVV� WR� WKH� VHUYLFH��8VLQJ� WKH
HODVWLFLWLHV� HVWLPDWHG�ZLWK� WKLV� WZR�VWDJH� SURFHGXUH��ZH� FDOFXODWH� WKH�ZHOIDUH� FKDQJHV
DVVRFLDWHG�ZLWK�WKH�FRQVXPSWLRQ�RI�WKH�XWLOLWLHV�������������������������������������������������������«��

.H\ZRUGV��SULYDWL]DWLRQ��ZHOIDUH�LPSDFWV��UHJXODWLRQ��DQG�XWLOLWLHV

-(/�FODVVLILFDWLRQ��/�����/�����/�����/�����/�����'���



7KH�GHSWK�RI� WKH� UHIRUPV�� KRZHYHU�� SDUWLFXODUO\� WKH� H[WHQW� RI� SULYDWL]DWLRQ�� LV� XQHYHQ
DFURVV�VHFWRUV��'HVSLWH�RI�WKLV�YDULDWLRQ�LQ�UHIRUP��WKH�UHVXOWV�LQ�WHUPV�RI�LPSURYHPHQW
RQ�WKH�VXSSO\�VLGH�DUH�SRVLWLYH�DQG�YHU\�VLJQLILFDQW��DOEHLW�WKHUH�DUH�VWLOO�PDMRU�SUREOHPV
ZKLFK�FRXOG�H[SODLQ�ZK\�ZHOIDUH�LPSDFWV�DUH�QRW�VLJQLILFDQW�DQG�PD\�HYHQ�EH�QHJDWLYH
LQ� WKH� FDVH� RI� HOHFWULFLW\� DQG� ZDWHU�� )XUWKHUPRUH�� HYHQ� WKRXJK� ZDWHU� FRYHUDJH� KDV
LQFUHDVHG�FRQVLGHUDEO\��WKH�TXDOLW\�LV�SRRU�DQG�WKH�VHUYLFH�HUUDWLF��7KH�HOHFWULFLW\�VHFWRU�
RQ� WKH� RWKHU� KDQG�� KDV� VKRZQ� PDMRU� LPSURYHPHQWV�� EXW� WKH� SRVLWLYH� HIIHFWV� RI
SULYDWL]DWLRQ� DUH� \HW� WR� UHDFK� WKH� LPSRUWDQW� XUEDQ� UHJLRQV� RI� 3HUX�� 7KLV� IDFWRU� FRXOG
H[SODLQ�ZK\�FRQVXPHUV��RQ�DYHUDJH��DUH�QRW�H[SHULHQFLQJ�DQ�LQFUHDVH�LQ�WKHLU�ZHOIDUH��,Q
FRQWUDVW�� WHOHSKRQ\� LV� WKH� VHFWRU� ZLWK� VXEVWDQWLDO� DGYDQFHPHQW� VLQFH� WKH� WUDQVIHU� WR
SULYDWH� RZQHUVKLS��%RWK� LQ� WHUPV�RI� VXSSO\� DQG� GHPDQG�� WKH� RXWFRPH� VKRZV� SRVLWLYH
UHVXOWV�� LQFOXGLQJ� WHFKQRORJLFDO� GHYHORSPHQW�� +RZHYHU�� D� VLJQLILFDQW� UHGXFWLRQ� LQ
KRXVHKROG�FRQVXPHU�VXUSOXV�KDV�RFFXUUHG�VLQFH������

,Q� VXPPDU\�� ZH� EHOLHYH� WKDW� WKH� XWLOLWLHV� VHUYLFHV� LQ� 3HUX� VWLOO� QHHG� VLJQLILFDQW
LPSURYHPHQWV��SDUWLFXODUO\�LQ�HOHFWULFLW\�DQG�ZDWHU��ZKHUH�UHIRUPV�DUH�VWLOO�LQFRPSOHWH�
RU�HYHQ�QRQ�H[LVWHQW��)LQDOO\��ZH�EHOLHYH�LW�QHFHVVDU\�IRU�WKH�SURYLGHUV�WR�GHYHORS�EHWWHU
SODQV�WR�DOORZ�ERWK�FRQVXPHUV�DQG�SURGXFHUV�WR�UHDS�JUHDWHU�EHQHILWV�LQ�WHUPV�RI�ZHOIDUH
DQG�UHYHQXH�

$FNQRZOHGJHPHQWV

:H�WKDQN�&DWKHULQH�:DGGDPV�3ULFH�DQG�&HFLOLD�8JD]�IRU�QXPHURXV�KHOSIXO�FRPPHQWV
WR�WKH�GLIIHUHQW�GUDIWV�RI�WKLV�ZRUN��DV�ZHOO�DV�DOO�WKH�SDUWLFLSDQWV�RI�WKH�SURMHFW��:H�DUH
DOVR� LQGHEWHG� WR� D� UHPDUNDEO\� WDOHQWHG� WHDP� RI� UHVHDUFK� DVVLVWDQWV�� 9LUJLOLR� *DOGR�
*LVVHOH�*DMDWH��(GXDUGR�0DUX\DPD��DV�ZHOO�DV�WR�WZR�VWXGHQWV��&DUORV�'LD]�DQG�'DQLHO
2GD��IRU�WKHLU�LQYDOXDEOH�KHOS�LQ�WKH�SURFHVV�RI�FROOHFWLQJ�DQG�DQDO\VLQJ�WKH�GDWD�XVHG�LQ
WKLV�VWXG\�



�

� ,QWURGXFWLRQ

6LQFH�$XJXVW�������3HUX�KDV�HPEDUNHG� LQ�D�GUDVWLF� VWDELOL]DWLRQ�DQG�VWUXFWXUDO� UHIRUP
SURFHVV� FRPSULVLQJ� D� YDVW� SURJUDPPH� RI� SULYDWL]LQJ� VWDWH�RZQHG� HQWHUSULVHV�� ZKLFK
LQFOXGHG�WKH�PDLQ�XWLOLWLHV�RI�HOHFWULFLW\��WHOHSKRQH�DQG��WR�D�OHVVHU�H[WHQW��ZDWHU�

,Q� WKH� WHOHFRPPXQLFDWLRQV� VHFWRU�� WKH� 3HUXYLDQ� JRYHUQPHQW� VROG� ERWK� &RPSDxtD
3HUXDQD�GH�7HOpIRQRV��&37��DQG�(PSUHVD�1DFLRQDO�GH�7HOHFRPXQLFDFLRQHV��(17(/��
&37�KDG�SURYLGHG�EDVLF� WHOHFRPPXQLFDWLRQV�VHUYLFHV� LQ� WKH�/LPD�DUHD��ZKLOH�(17(/
ZDV�WKH�QDWLRQDO�DQG�ORQJ�GLVWDQFH�FDUULHU�DV�ZHOO�DV� WKH�SURYLGHU�RI� ORFDO�VHUYLFHV�IRU
WKH�UHVW�RI�3HUX��$IWHU�DQ�DXFWLRQ�WR�WKH�KLJKHVW�ELGGHU��GLYHVWLWXUH�WRRN�SODFH�LQ������
8VLQJ� D� ILUVW�SULFH�VHDOHG� ELG�PHFKDQLVP�� DSSUR[LPDWHO\� ��� SHU� FHQW� RI� WKH� FRPPRQ
VKDUHV� RI� &37� DQG� (17(/� �WKH� PLQLPXP� UHTXLUHG� WR� JLYH� WKH� EX\HU� FRQWURO� RI� WKH
PHUJHU��ZHUH� VROG� WR� WKH�6SDQLVK�EDVHG�YHQWXUH�7HOHIyQLFD� GH�(VSDxD��ZKLFK�ZDV� QR
VWUDQJHU�WR�DFTXLULQJ�WHOHFRPPXQLFDWLRQ�FRPSDQLHV�LQ�/DWLQ�$PHULFD���7KH�RXWFRPH�RI
WKH�DXFWLRQ�ZDV�RYHUZKHOPLQJ��7HOHIyQLFD� SDLG�86��������PLOOLRQ�� IDU�PRUH� WKDQ� WKH
VHFRQG�KLJKHVW�ELG��86������PLOOLRQ��ZKLFK�ZDV�DFWXDOO\�FORVHU�WR�WKH�EDVH�SULFH�VHW�E\
WKH�JRYHUQPHQW��6RRQ�WKHUHDIWHU��7HOHIyQLFD�GH�(VSDxD�6��$��PHUJHG�WKH�WZR�FRPSDQLHV
WR� FUHDWH� 7HOHIyQLFD� GHO� 3HU~� 6�� $�� �7G3��� 7G3� ZDV� JUDQWHG� D� QDWLRQDO� PRQRSRO\�
LQLWLDOO\� IRU� D� ILYH�\HDU� SHULRG��� IRU� WKH� SURYLVLRQ� RI� OLQHV�� ORFDO� FDOOV�� ORQJ� GLVWDQFH
�/'1��DQG�LQWHUQDWLRQDO�ORQJ�GLVWDQFH�VHUYLFHV��/',���6LPXOWDQHRXVO\��WKH�JRYHUQPHQW
FUHDWHG� WKH� 6XSHUYLVRU\� $JHQF\� IRU� 3ULYDWH� ,QYHVWPHQW� LQ� 7HOHFRPPXQLFDWLRQV
�2VLSWHO��

,Q�WKH�HOHFWULF�VHFWRU��WKH�JRYHUQPHQW�DSSURYHG�LQ������WKH�/DZ�RI�(OHFWULF�&RQFHVVLRQV
�'/���������ZKLFK� VHSDUDWHG�SRZHU� JHQHUDWLRQ� IURP� HOHFWULFLW\� GLVWULEXWLRQ��%HWZHHQ
����� DQG� ������ WKH� JRYHUQPHQW� SULYDWL]HG� WHQ� VWDWH�RZQHG� HQWHUSULVHV� IRU� D� WRWDO� RI
86�����������PLOOLRQ�� ILYH� LQ� GLVWULEXWLRQ� DQG� ILYH� LQ� HOHFWULFLW\� JHQHUDWLRQ�� 7KH�PRVW
VLJQLILFDQW� LQYHVWPHQW� FRPPLWPHQW� RI� WKH� SULYDWL]HG� JHQHUDWLRQ� FRPSDQLHV� ZDV� WR
LQFUHDVH� WKHLU� WRWDO� FDSDFLW\� WR�����0:��7KH�JRYHUQPHQW� DOVR�FUHDWHG� WZR� UHJXODWRU\
ERGLHV� LQ� WKLV� VHFWRU�� WKH� 6XSHUYLVRU\� $JHQF\� IRU� 3ULYDWH� ,QYHVWPHQW� LQ� (QHUJ\
�26,1(5*���DQG�WKH�&RPPLVVLRQ�RI�(QHUJ\�7DULIIV� �&7(���7KH�SURFHVV�LQ�WKLV�VHFWRU
KDV� QRW� \HW� EHHQ� FRPSOHWHG�� DV� RQH� RI� WKH� PDMRU� JHQHUDWLQJ� HQWHUSULVHV�� &HQWUDO
+LGURHOHFWULFD�GHO�0DQWDUR��DQG�DOO�WKH�GLVWULEXWLRQ�HQWHUSULVHV�LQ�WKH�VRXWK�DUH�\HW�WR�EH
SULYDWL]HG�

:DWHU�DQG�VDQLWDWLRQ�LV�WKH�RQO\�SXEOLF�XWLOLW\�ZKHUH�WKHUH�KDV�EHHQ�QR�SULYDWL]DWLRQ��7KH
RQO\� H[FHSWLRQ� ZDV� SHUKDSV� WKH� FRQFHVVLRQ� WR� WKH� ,WDOLDQ� FRPSDQ\� ,PSUHJLOR� LQ
'HFHPEHU������WR�RSHUDWH�ZHOOV�DQG�D�ZDWHU�WUHDWPHQW�SODQW�LQ�WKH�ULYHU�EDVLQ�&KLOOyQ�LQ
RUGHU� WR�VHOO�ZDWHU� WR�/LPD¶V�ZDWHU�FRPSDQ\��7KH�JRYHUQPHQW��KRZHYHU��DWWHPSWHG� WR
DFKLHYH�D�PRUH�HIILFLHQW�RUJDQL]DWLRQ�DQG�PDQDJHPHQW�RI�WKH�V\VWHP�E\�GHFHQWUDOL]LQJ
LW�

7KLV� UHIRUP� JDYH� PXQLFLSDOLWLHV� WKURXJKRXW� WKH� FRXQWU\� FRQWURO� RYHU� ZDWHU� VHUYLFHV�
ZLWK� WKH�H[FHSWLRQ�RI�/LPD�ZKHUH� WKHVH�VHUYLFHV�DUH�VWLOO�SURYLGHG�E\� WKH�VWDWH�RZQHG
������������������������������������������������

� 2WKHU� FRPSDQLHV� ERXJKW� E\�7HOHIyQLFD� LQFOXGH� WKH� IRUPHU� 7HOpIRQRV� GH�&KLOH�� FXUUHQWO\� NQRZQ� DV
&7&��DQG�$UJHQWLQD¶V�(17(/�

� $FFRUGLQJ� WR� WKH� FRQWUDFW�� WKH� PRQRSRO\� ZDV� LQLWLDOO\� VFKHGXOHG� WR� H[SLUH� LQ� -XQH� ������ EXW� 7G3
VKRUWHQHG�WKH�WHUP�WR���$XJXVW������
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6HGDSDO� �(PSUHVD�GH�6HUYLFLR�GH�$JXD�3RWDEOH� \�$OFDQWDULOODGR�GH�/LPD��� ,W�ZDV� WKH
RQO\� ZDWHU�VHUYLFH� SURYLGHU� LQLWLDOO\� LQFOXGHG� LQ� WKH� JRYHUQPHQW¶V� SULYDWL]DWLRQ
SURJUDPPH��EXW�WR�GDWH�KDV�QRW�EHHQ�SULYDWL]HG��7KH�JRYHUQPHQW�KDV�WULHG��QHYHUWKHOHVV�
WR�LPSURYH�6HGDSDO¶V�VHUYLFHV�DQG�FRYHUDJH�

,Q�DGGLWLRQ��LQ������WKH�JRYHUQPHQW�FUHDWHG�WKH�QDWLRQDO�RIILFH�IRU�VHUYLFHV�RI�VDQLWDWLRQ
�6XSHULQWHQGHQFLD� 1DFLRQDO� GH� 6HUYLFLRV� GH� 6DQHDPLHQWR�� 6XQDVV�� DV� WKH� UHJXODWRU\
ERG\�IRU�WKLV�VHFWRU��6XQDVV�LV�UHVSRQVLEOH�IRU�TXDOLW\�FRQWURO�RI�WKH�VHUYLFHV�SURYLGHG�
WKH�WDULII�V\VWHP��DQG�UHJXODWLRQ�DV�ZHOO�DV�WKH�LQWHU�VHFWRUDO�FRRUGLQDWLRQ��WKH�LVVXDQFH
RI�QRUPV�IRU�LQYHVWPHQW�SODQV��DQG�UHVSHFWLYH�FRQWURO�RYHU�WKHVH�LQYHVWPHQWV�

%\�������6XQDVV�KDG�UHFRJQL]HG����VDQLWDU\�VHUYLFHV�HQWHUSULVHV��(PSUHVDV�3UHVWDGRUDV
GH�6HUYLFLR�GH�6DQHDPLHQWR��(36��LQFOXGLQJ�WKH�VWDWH�RZQHG�6HGDSDO��$QRWKHU����(36
DUH�RZQHG�E\� WKH�PXQLFLSDOLWLHV�DQG�SURYLGH�VHUYLFHV� WR�����SURYLQFHV� WKURXJKRXW� WKH
FRXQWU\��0RVW�RI�WKHVH�FRPSDQLHV�ZHUH�LQ�FULWLFDO�ILQDQFLDO�FLUFXPVWDQFHV�DQG�LQ�$XJXVW
������WKH�JRYHUQPHQW�HQDFWHG�D�QHZ�ODZ�IRU�ZDWHU�DQG�VDQLWDWLRQ�VHUYLFHV�WR�UHVROYH�WKH
VLWXDWLRQ�� ,W� LV� OLNHO\� WKDW� LQ� WKH� QHDU� IXWXUH� WKH� UHJLRQDO�ZDWHU� FRPSDQLHV� LQ� ILQDQFLDO
GLVDUUD\�ZLOO�EH�JUDQWHG�LQ�FRQFHVVLRQ�WR�SULYDWH�RSHUDWRUV�

7KXV�� DOPRVW� ILYH� \HDUV� DIWHU� SULYDWL]DWLRQ� LQ� WKH� HOHFWULFLW\� DQG� WHOHFRP� VHFWRUV�� DQG
PDMRU�UHIRUPV�LQ�ZDWHU�DGPLQLVWUDWLRQ��WKH�RXWFRPH�LV�QRW�FOHDU�D�SULRUL��,W�LV�LPSRUWDQW
WR� QRWH� WKDW� 3HUXYLDQV� ZHUH� VHYHUHO\� UHVWULFWHG� LQ� WHUPV� RI� DFFHVV� WR� XWLOLWLHV�� 7KH
HOHFWULILFDWLRQ�FRHIILFLHQW�LQ�WKH�HDUO\�����V�ZDV�EHORZ����SHU�FHQW�DQG�WKHUH�ZHUH�RQO\
WZR�WHOHSKRQH� OLQHV� SHU� ���� LQKDELWDQWV�� $OWKRXJK� PRUH� SHRSOH� �PDLQO\� IURP� ORZ
VRFLRHFRQRPLF� OHYHOV�� FDQ� FXUUHQWO\� DFFHVV� WHOHSKRQHV�� HOHFWULFLW\� RU� ZDWHU��PDQ\� DUH
UHOXFWDQW�WR�GR�VR�EHFDXVH�WKH\�DUH�XQDEOH�WR�SD\�WKH�PRQWKO\�ELOOV�

8QOLNH�RWKHU�H[SHULHQFHV��WKH�3HUXYLDQ�FDVH�DOORZV�XV�WR�GHWHUPLQH�ZKHWKHU�WKH�ZHOIDUH
JDLQV� DFFUXLQJ� IURP�PRUH� SHRSOH� KDYLQJ� DFFHVV� WR� WKHVH� WKUHH� XWLOLWLHV� ZLOO� EH� ODUJH
HQRXJK� WR� RIIVHW� WKH� LQFUHDVH� LQ� XVHU� UDWHV�� ,W� DOVR� DOORZV� XV� WR� HVWLPDWH�� DW� GLIIHUHQW
VRFLRHFRQRPLF�OHYHOV��WKH�ZHOIDUH�LPSDFWV�RI�SULFH�IOXFWXDWLRQV�LQ�XWLOLW\�VHUYLFHV�EHIRUH
DQG�DIWHU�SULYDWL]DWLRQ��DQG�RU�UHIRUPV�

7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR�HVWLPDWH�WKH�FRQVXPSWLRQ�DQG�ZHOIDUH�LPSDFWV�RI�WKH
SULYDWL]DWLRQ� DQG� UHIRUP� RI� WKH� XWLOLW\� VHFWRUV� �WHOHFRPPXQLFDWLRQV�� HOHFWULFLW\�� DQG
ZDWHU�DQG�VDQLWDWLRQ��RQ�3HUXYLDQ�XUEDQ�KRXVHKROGV��7KH�KRXVHKROG�OHYHO�FRPSHQVDWRU\
YDULDWLRQ�DVVRFLDWHG�ZLWK�WKHVH�SULFH�FKDQJHV�LV�DOVR�FRPSXWHG��7KH�PDLQ�REMHFWLYH� LV�
WKHUHIRUH�� WR� DVVHV� WKH� LQFRPH� GLVWULEXWLRQ� HIIHFWV� RI� SULYDWL]DWLRQ� DQG� WR� GHWHUPLQH
ZKLFK� W\SH� RI� KRXVHKROG�� FODVVLILHG� DFFRUGLQJ� WR� WKHLU� FKDUDFWHULVWLFV�� EHDUV� D� JUHDWHU
SRUWLRQ�RI�WKH�EXUGHQ�RU�HQMR\V�PRVW�RI�WKH�EHQHILWV�IURP�SULFH�FKDQJHV�LQWURGXFHG�E\
WKH� SURFHVV�� ,W� LV� LPSRUWDQW� WR� PHQWLRQ� WKDW� ZH� EHOLHYH� WKDW� WKH� UHVXOWV� FRXOG� EH� WKH
FRPELQHG�LPSDFW�RI�GLIIHUHQW�IDFWRUV�RSHUDWLQJ�VLPXOWDQHRXVO\�LQ�WKH�UHVSHFWLYH�VHFWRUV
DW� WKH� WLPH� RI� UHIRUPV�� 7KHVH� FDQ� EH� EURDGO\� FODVVLILHG� DV� RUJDQL]DWLRQDO� DQG
WHFKQRORJLFDO� HOHPHQWV�� 7KH� IRUPHU� LQFOXGH� WKH� PHDVXUHV� XVHG� WR� DGRSW� UHIRUP�
SULYDWL]DWLRQ�� OLPLWHG� FRPSHWLWLRQ�� UHJXODWLRQ�� SUHYDOHQFH� RI� VWDWH� RZQHUVKLS�� HWF�� $
WHFKQRORJLFDO�HOHPHQW�LV��IRU�LQVWDQFH�� WKH�H[LVWHQFH�RI�DQ\�VXEVWLWXWH�RI�WKH�WUDGLWLRQDO
VHUYLFH� �IL[HG� YHUVXV� FHOO� SKRQHV��� %RWK� HOHPHQWV�� ZKLFK� ZH� ZLOO� QRW� EH� DEOH� WR
GLVHQWDQJOH�� WULJJHU�FKDQJHV� LQ�SULFHV��DFFHVV�DQG�TXDOLW\�RI� WKH�VHUYLFHV�DQG� WKHUHIRUH
LQIOXHQFH�WKH�ZHOIDUH�HIIHFWV�
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� 7KH�PHWKRGRORJ\

:H� IROORZ� WKUHH� FRPSOHPHQWDU\� PHWKRGRORJLHV� LQ� RXU� DQDO\VLV�� 7KH� ILUVW�� IROORZLQJ
'HPHU\��������DQG�<RXQJHU���������LV�WKH�FDOFXODWLRQ�RI�FRQFHQWUDWLRQ�FXUYHV�WR�VKRZ
KRZ�VHUYLFHV� DUH�GLVWULEXWHG� DPRQJ� WKH�SRSXODWLRQ��:H�XVH�GRPLQDQFH� WHVWV� WR� DVVHVV
WKH�FRQFHQWUDWLRQ�RI�EHQHILWV�IRU�WKH�WKUHH�VHUYLFHV��:H�DOVR�FRPSDUH�WKH�GLVWULEXWLRQ�RI
EHQHILWV�ZLWK�UHVSHFW� WR� WZR�EHQFKPDUNV�� WKH�/RUHQ]�FXUYH� IRU� H[SHQGLWXUH� LQHTXDOLW\�
DQG� D� ����OLQH�� 7KLV� DOORZV� XV� WR� DVVHVV� ZKHWKHU� SULYDWL]DWLRQ� KDV� EHHQ�PRUH� RU� OHVV
XQHTXDO� FRPSDUHG� WR� WKH� FXUUHQW� LQFRPH� GLVWULEXWLRQ� LQ� 3HUX�� DQG� WR� PHDVXUH� WKH
GLVWDQFH� IURP� D� SHUIHFWO\� HJDOLWDULDQ� GLVWULEXWLRQ� UHSUHVHQWHG� E\� WKH� ����OLQH�� :H
SHUIRUP�WKH�H[HUFLVH�ZLWK�GDWD�IRU�GLIIHUHQW�\HDUV�WR�FRPSDUH�WKH�GLVWULEXWLRQ�RI�EHQHILWV
RI�RQH�VHUYLFH�DW�GLIIHUHQW�SRLQWV�LQ�WLPH�

6HFRQGO\�� ZH� IROORZ� WKH� PHWKRGRORJ\� RI� :DGGDPV�3ULFH� DQG� +DQFRFN� ������� WR
HYDOXDWH�WKH�LPSDFW�RI�WKH�SULYDWL]DWLRQ�RI�XWLOLWLHV��$FFRUGLQJ�WR�WKLV�PHWKRGRORJ\��ZH
ZLOO�DVVXPH�WKDW�WKH�OHYHO�RI�FRQVXPSWLRQ�RI�WKH�VHUYLFH�XQGHU�VWXG\�LV�IL[HG��7KXV��ZH
DWWULEXWH�WKH�FKDQJHV�LQ�H[SHQGLWXUHV�WR�FKDQJHV�LQ�WKH�OHYHO�DQG�VWUXFWXUH�RI�WDULIIV��7KLV
SURFHGXUH� HQDEOHV� XV� WR� LVRODWH� WKH� HIIHFW� RI� SULFH� IOXFWXDWLRQV� IURP� FKDQJHV� LQ
FRQVXPSWLRQ�SDWWHUQV��)RUPDOO\�WKLV�LV�JLYHQ�E\�

( )
��

RRS) -=D *

ZKHUH *�  �H[SHQGLWXUH�LQ�WKH�SXEOLF�VHUYLFH

T
  �TXDQWLW\�FRQVXPHG

S�  �LQLWLDO�SULFH

S�  �ILQDO�SULFH�

,Q� WKH�:DGGDPV�3ULFH� DQG�+DQFRFN� VWXG\��T
� LV� WKH� DYHUDJH� FRQVXPSWLRQ� RI� WKH� WZR
UHIHUHQFH�SHULRGV��$VVXPLQJ�D�FRQVWDQW�T�RYHU�WLPH�FRXOG�LQGXFH�VRPH�SUREOHPV��DV�LW
LPSOLHV�WKDW�WKH�TXDQWLW\�FRQVXPHG�LV�QRW�DIIHFWHG�E\�FKDQJHV�LQ�SULFHV��,Q�RWKHU�ZRUGV�
ZH�DVVXPH�WKH�SXEOLF�VHUYLFH�WR�EH�LQHODVWLF��%XW��DV�PHQWLRQHG�E\�:DGGDPV�3ULFH�DQG
+DQFRFN��JLYHQ�WKDW�WKH�JRRGV�XQGHU�VWXG\�KDYH�ORZ�HODVWLFLWLHV��WKLV�PHWKRGRORJ\�FDQ
JLYH� LPSRUWDQW� LQIRUPDWLRQ� DERXW� WKH� GLVWULEXWLRQ�RI�ZHOIDUH� JDLQV�ORVVHV� DULVLQJ� IURP
SULFH�FKDQJHV�RQ�GLIIHUHQW�KRXVHKROGV�

$�VHULRXV�OLPLWDWLRQ�RI�WKLV�PHWKRGRORJ\�LQ�WKH�FDVH�RI�3HUX�LV�WKDW�LW�GRHV�QRW�WDNH�LQWR
DFFRXQW�FKDQJHV� LQ� WKH� OHYHO�RI� DFFHVV��$OWKRXJK� WKLV� LV� D� UHDVRQDEOH� DVVXPSWLRQ� LQ� D
FRXQWU\�OLNH�WKH�8.�ZKHUH�PRVW�RI�WKH�SRSXODWLRQ�KDV�DFFHVV��WKLV�LV�PLVOHDGLQJ�IRU�3HUX
ZKHUH�D�VLJQLILFDQW�VKDUH�RI�WKH�SRSXODWLRQ�KDG�QR�DFFHVV�WR�WKHVH�VHUYLFH��D�IDFW�ZKLFK
PDNHV�PHDVXULQJ� WKH� LQFUHDVH� LQ�SXEOLF� VHUYLFH�DFFHVV� H[WUHPHO\� UHOHYDQW��� ,Q�3HUX�� D
PDMRU� FKDQJH� UHVXOWLQJ� IURP� WKH� UHIRUP� RI� WKH� XWLOLWLHV� LV� WKH� JUHDWHU� VKDUH� RI� WKH
SRSXODWLRQ�JDLQLQJ�DFFHVV�WR�WKHVH�VHUYLFHV��7KLV�GHILQLWHO\�KDV�D�SRVLWLYH�LPSDFW�RQ�WKH
ZHOIDUH�RI�KRXVHKROGV�DQG�VKRXOG�EH�LQFOXGHG�LQ�RXU�FDOFXODWLRQV�

������������������������������������������������

��)RU�H[DPSOH��DFFHVV�WR�WHOHSKRQH�ZHQW�IURP�����SHU�����LQKDELWDQWV�WR�����LQ���\HDUV�DIWHU�SULYDWL]DWLRQ�
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2XU� WKLUG� PHWKRGRORJ\�� WKHQ�� WULHV� WR� FRQVLGHU� WKH� HIIHFW� RI� LQFUHDVHV� LQ� DFFHVV�� :H
HVWLPDWH�D�V\VWHP�RI�GHPDQG�HTXDWLRQV�WR�PHDVXUH�WKH�LPSDFW�RI�SULFH�FKDQJHV�RQ�WKH
XWLOLW\�RI�WKH�KRXVHKROGV��WDNLQJ�LQWR�DFFRXQW�WKH�XWLOLWLHV�XQGHU�VWXG\��ZDWHU��HOHFWULFLW\
RU�WHOHSKRQH��DV�ZHOO�DV�IRRG��FORWKLQJ��DQG�RWKHU�GXUDEOH�DQG�QRQ�GXUDEOH�JRRGV��7KLV�LV
DQ� DWWHPSW� WR� PHDVXUH� WKH� VXEVWLWXWLRQ� HIIHFW� DVVRFLDWHG� WR� WKH� FKDQJHV� LQ� WKH� WDULII
VWUXFWXUH�RI�WKH�VHUYLFHV�XQGHU�VWXG\�

*LYHQ�WKDW�ZH�QHHG�WR�FRQWURO�IRU�FKDQJHV�LQ�DFFHVV��LW�LV�QHFHVVDU\�WR�XVH�WKH�WZR�VWDJH
+HFNPDQ�HVWLPDWLRQ�SURFHGXUH��,Q�WKH�ILUVW�VWDJH��ZH�PRGHO�WKH�GHFLVLRQ�ZKHWKHU�RU�QRW
WR�FRQQHFW�WR�DQ\�RI�WKH�VHUYLFHV��)RU�WKLV��ZH�HVWLPDWH�D�SURELW�PRGHO�

3�VS�� �OQ�SLQV���� �FRYHU��� �DJH��� �DJH
�� �� �QDWRQJ��� �ZRP��� �VX��� �VQX

�� �VHF��� ��OQ�LQF�

ZKHUH�3�VS�  SUREDELOLW\�RI�KDYLQJ�DFFHVV�WR�WKH�VHUYLFH

SLQV  LQVWDOODWLRQ�SULFH�DV�D�SHUSHWXLW\��IRU�WHOHSKRQHV�

FRYHU  FRYHUDJH�RI�WKH�VHUYLFH�LQ�WKH�GLVWULFW

DJH  DJH�RI�WKH�KRXVHKROG�KHDG

QDWRQJ  ��LI�WKH�PRWKHU�WRQJXH�RI�WKH�KRXVHKROG�KHDG�LV�D�QDWLYH�ODQJXDJH

ZRP  ��LI�WKH�KRXVHKROG�KHDG�LV�D�ZRPDQ

VX  ��LI�WKH�KRXVHKROG�KHDG�KDV�KLJKHU�XQLYHUVLW\�HGXFDWLRQ

VQX  ��LI�WKH�KRXVHKROG�KHDG�KDV�KLJKHU�QRQ�XQLYHUVLW\�HGXFDWLRQ

VHF  ��LI�WKH�KRXVHKROG�KHDG�KDV�VHFRQGDU\�HGXFDWLRQ

LQF  PRQWKO\�KRXVHKROG�LQFRPH�

)URP�WKLV�HTXDWLRQ��ZH�REWDLQ�WKH�,QYHUVH�0LOOV�UDWLR�WR�EH�XVHG�WR�FRUUHFW�IRU�WKH�DFFHVV
SUREOHP��7KLV�UDWLR�LV�LQFOXGHG�LQ�WKH�VHFRQG�VWDJH�HVWLPDWLRQ��L�H��GHPDQG�HVWLPDWLRQV�
WR�REWDLQ�SULFH�HODVWLFLWLHV�DQG�WKH�FRQVXPHU�VXUSOXV�IRU�WKH�WKUHH�VHUYLFHV��7KH�HTXDWLRQ
IRU�HDFK�VHUYLFH�LV�

OQ�TL�� ���� �OQ�SL���� �DJH��� �DJH
���� �KVL]H��� �ROG��� �QDWRQJ��� �ZRP��� �VX

�� �VQX� �� ��VHF� �� ��FDV� �� ��KRUDV� �� ��KRUDVFRQ� �� ��PDOH���
��� ��ZRP������ ��OQ�LQF���� ��LUP

ZKHUH TL  TXDQWLW\�FRQVXPHG�RI�VHUYLFH�L

SL  SULFH�RI�VHUYLFH�L

DJH  DJH�RI�WKH�KRXVHKROG�KHDG

KVL]H  QXPEHU�RI�PHPEHUV�LQ�WKH�KRXVHKROG

ROG  QXPEHU�RI�PHPEHUV�RYHU����\HDUV

QDWRQJ  ��LI�WKH�PRWKHU�WRQJXH�RI�WKH�KRXVHKROG�KHDG�LV�D�QDWLYH�ODQJXDJH

ZRP  ��LI�WKH�KRXVHKROG�KHDG�LV�D�ZRPDQ

FDV  ��LI�WKH�KRXVHKROG�KHDG�LV�PDUULHG
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VX  ��LI�WKH�KRXVHKROG�KHDG�KDV�KLJKHU�XQLYHUVLW\�HGXFDWLRQ

VQX  ��LI�WKH�KRXVHKROG�KHDG�KDV�KLJKHU�QRQ�XQLYHUVLW\�HGXFDWLRQ

VHF  ��LI�WKH�KRXVHKROG�KHDG�KDV�VHFRQGDU\�HGXFDWLRQ

KRUDV  � QXPEHU�RI�KRXUV�ZRUNHG�E\�WKH�KRXVHKROG�KHDG

KRUDVFRQ QXPEHU�RI�KRXUV�ZRUNHG�E\�WKH�VSRXVH

PDOH���  QXPEHU�RI�PDOHV�EHWZHHQ���DQG����\HDUV�LQ�WKH�KRXVHKROG

ZRP���  QXPEHU�RI�IHPDOHV�EHWZHHQ���DQG����\HDUV�RI�DJH�LQ�WKH�KRXVHKROG

LQF  PRQWKO\�KRXVHKROG�LQFRPH

LUP  ,QYHUVH�0LOOV�UDWLR�

7KHVH�HTXDWLRQV�DOORZ�XV�WR�HVWLPDWH�SULFH�HODVWLFLWLHV�DQG�WR�DSSUR[LPDWH�WKH�FRQVXPHU
ZHOIDUH�DVVRFLDWHG�WR�HDFK�RI�WKH�VHUYLFHV�LQ�HDFK�SHULRG�RI�WLPH��7KLV�LV�JLYHQ�E\�

�

×
b

L

L

T
Z =

ZKHUH ZL  ZHOIDUH�DVVRFLDWHG�WR�WKH�FRQVXPSWLRQ�RI�JRRG�L

L
TÖ  HVWLPDWHG�TXDQWLW\�FRQVXPHG�RI�WKH�JRRG�L

�  RZQ�SULFH�FRHIILFLHQW�RI�WKH�JRRG�L�

7KLV�SURFHGXUH�DOORZV�XV�WR�FDOFXODWH�WKH�ZHOIDUH�JDLQV�IURP�SULFH�FKDQJHV�EHIRUH�DQG
DIWHU� UHIRUPV� IRU� GLIIHUHQW� KRXVHKROG� JURXSV�� )LQDOO\�� WR� FDOFXODWH� WKH� JDLQV�ORVVHV� RQ
GLIIHUHQW�KRXVHKROG�JURXSV��ZH�FRQVWUXFW�D�FRXQWHUIDFWXDO�VFHQDULR�LQ�ZKLFK�QR�UHIRUPV
KDYH�WDNHQ�SODFH�DQG�WKH�SUH�UHIRUP�SULFLQJ�SROLFLHV�SUHYDLO�

:H�XVH�WZR�PDMRU�GDWD�VRXUFHV�IRU�WKLV�PHWKRGRORJ\��WKH�/LYLQJ�6WDQGDUG�0HDVXUHPHQW
6XUYH\��/606��DQG�GLVWULFW�OHYHO�GDWD�RQ�SULFHV�IURP�3HUX¶V�1DWLRQDO�6WDWLVWLFV�,QVWLWXWH
IRU� WKH� WKUHH�XWLOLWLHV�XQGHU� VWXG\��7KH�/606�FRQWDLQV�GLYHUVH� LQIRUPDWLRQ�RQ� WKH�XVH
DQG�FRQVXPSWLRQ�RI�WHOHSKRQH��HOHFWULFLW\�DQG�ZDWHU�IRU������������DQG�������7KH�WKUHH
/606��ZKLFK� LQWHJUDWH� LQIRUPDWLRQ� RQ� LQFRPH�� H[SHQGLWXUH� DQG� XVH� RI� SXEOLF� VRFLDO
VHUYLFHV��DUH�TXLWH�VLPLODU� LQ�VWUXFWXUH�DQG��ZLWK� WKH�H[FHSWLRQ�RI� WKH������VXUYH\��DUH
QDWLRQDOO\� UHSUHVHQWDWLYH� KRXVHKROG� VXUYH\V�� 7KH� ����� GDWD� JLYH� LQVLJKW� RQ� WKH
SUH�SULYDWL]DWLRQ�SHULRG��ZKLOH� WKH������DQG������ VXUYH\V�SURYLGH� LQIRUPDWLRQ�RQ� WKH
SRVW�SULYDWL]DWLRQ�HIIHFWV�

,Q�DGGLWLRQ��ZH�UHYLHZ�FKDQJHV�LQ�UHJXODWLRQ�DQG�LQ�RWKHU�SROLFLHV�DIIHFWLQJ�WKH�XWLOLWLHV
VHFWRUV��:H� UHO\� RQ� LQIRUPDWLRQ� UHSRUWHG� E\� WKH� IRXU� UHJXODWRU\� DJHQFLHV� WKHPVHOYHV�
2VLSWHO� IRU� WHOHFRPPXQLFDWLRQV�� 6XQDVV� IRU� ZDWHU� DQG� 26,1(5*� DQG� &7(� IRU
HOHFWULFLW\�
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� 'HVFULSWLRQ�RI�VHFWRUV�EHIRUH�DQG�DIWHU�WKH�UHIRUPV

,Q�WKLV�VHFWLRQ��ZH�UHYLHZ�WKH�PDLQ�FKDQJHV�RQ�WKH�VXSSO\�VLGH�WKDW�KDYH�UHVXOWHG�IURP
WKH�UHIRUPV�DIIHFWLQJ�WKH�VWDWH�HQWHUSULVHV�RSHUDWLQJ�LQ�HDFK�VHFWRU��7KH�PDLQ�REMHFWLYH�LV
WR�WU\�WR�TXDQWLI\��WKURXJK�EDVLF�LQGLFDWRUV��WKH�VLWXDWLRQ�EHIRUH�DQG�DIWHU�WKH�UHIRUPV��DV
ZHOO�DV�LQWURGXFH�WKH�PDLQ�FKDUDFWHULVWLFV�RI�WKH�UHIRUPV��JLYHQ�WKDW�WKH\�ZHUH�GLIIHUHQW
LQ�HDFK�RI�WKH�WKUHH�XWLOLWLHV�EHLQJ�VWXGLHG�

��� 7KH�WHOHFRPPXQLFDWLRQV�VHFWRU

������6LWXDWLRQ�EHIRUH�WKH�SULYDWL]DWLRQ

8S�WR�������WZR�VWDWH�RZQHG�FRPSDQLHV²&RPSDxtD�3HUXDQD�GH�7HOpIRQRV�6��$���&37�
DQG� (PSUHVD� 1DFLRQDO� GH� 7HOHFRPXQLFDFLRQHV� �(17(/�²KDG� FRYHUHG� WKH
WHOHFRPPXQLFDWLRQV�VHFWRU��&37�SURYLGHG�ORFDO�WHOHSKRQ\�VHUYLFH�LQ�0HWURSROLWDQ�/LPD�
ZKLOH�(17(/�VHUYHG� WKH�UHVW�RI� WKH�FRXQWU\��DOVR�SURYLGLQJ�QDWLRQDO�DQG� LQWHUQDWLRQDO
ORQJ� GLVWDQFH� VHUYLFHV�� 7KLV� VWUXFWXUH� KDG� SUHYDLOHG� VLQFH� WKH� ����V� ZKHQ� WKH
JRYHUQPHQW� HQDFWHG� WKH� 7HOHFRPPXQLFDWLRQV� /DZ��%HOLHYLQJ� WKH� WHOHFRPPXQLFDWLRQV
VHFWRU� WR� EH� VWUDWHJLF�� WKH� JRYHUQPHQW� EORFNHG� SDUWLFLSDWLRQ� E\� GRPHVWLF� DQG� IRUHLJQ
SULYDWH� LQYHVWRUV�� 2QH� RI� WKH� PRVW� QRWLFHDEOH� FKDUDFWHULVWLFV� RI� WKH� 3HUXYLDQ
WHOHFRPPXQLFDWLRQV� VHFWRU� GXULQJ� VWDWH� RZQHUVKLS� ZDV� WKH� KLJK� OHYHO� RI� GHPDQG� IRU
EDVLF� WHOHSKRQH� VHUYLFHV� WKDW�ZDV�XQIXOILOOHG�� UHIOHFWLQJ� WKH� SDXFLW\� RI� LQYHVWPHQW� DQG
UHVWULFWLYH�SROLFLHV��,QGHHG��JLYHQ�3HUX¶V�GHJUHH�RI�GHYHORSPHQW�DW�WKH�WLPH��WKH�FRXQWU\
VKRXOG�KDYH�KDG� D� ���SHU� FHQW� SHQHWUDWLRQ� UDWLR�� L�H��� ���RXW� RI� HYHU\�����KRXVHKROGV
VKRXOG�KDYH�KDG�WHOHSKRQHV��EXW�SHQHWUDWLRQ�ZDV�RQO\���SHU�FHQW�XQWLO�������7HOHSKRQH
OLQHV� ZHUH� DOVR� XQHTXDOO\� GLVWULEXWHG�� FRQFHQWUDWLQJ� LQ� /LPD� DQG� LQ� WKH� ZHDOWK\
KRXVHKROGV��,W�ZDV��QHYHUWKHOHVV��DVVXPHG�LQ�WKH�����V�WKDW�SULYDWL]DWLRQ�ZRXOG�EULGJH
WKH�JDS�E\�ERRVWLQJ�HIILFLHQF\��DQG�E\�HQFRXUDJLQJ� WKH�GHYHORSPHQW�RI�D�FRPSHWLWLYH
PDUNHW�

7KH� RWKHU� QRWLFHDEOH� IHDWXUH� RI� WKH� VHFWRU� LQ� WKH� SUH�UHIRUP� SHULRG� ZDV� WKH� VHYHUHO\
GLVWRUWHG� WDULIIV�� (YHQ� WKRXJK� LQVWDOODWLRQ� UDWHV� FRPSDUHG� WR� WKH� LQWHUQDWLRQDO� DYHUDJH
ZHUH� TXLWH� KLJK��� WKH� IODW� PRQWKO\� FKDUJH� ZDV� UHODWLYHO\� ORZ�� ZKLOH� UDWHV� IRU� ORQJ
GLVWDQFH�DQG�DGGLWLRQDO�ORFDO�FDOOV�ZHUH�TXLWH�KLJK��$V�LQ�RWKHU�FRXQWULHV��LW�ZDV�DVVXPHG
WKDW� RQO\� WKH� ULFK�� LQHODVWLF� FRQVXPHUV� XVHG� LQWHUQDWLRQDO� ORQJ� GLVWDQFH� VHUYLFHV�� VR� D
FURVV�VXEVLG\�ZDV�SURYLGHG�EHWZHHQ�ORQJ�GLVWDQFH�DQG�ORFDO�WHOHSKRQ\�VHUYLFHV��8QGHU
WKLV�VFKHPH��LQYHVWPHQWV�LQ�LQIUDVWUXFWXUH�ZHUH�UHVWULFWHG�WR�WKH�UHVRXUFHV�RI�WKH�SXEOLF
VHFWRU��%XW�DV�SXEOLF�UHVRXUFHV�ZHUH�PHDJUH��DQG�WKH�SXEOLF�VHFWRU¶V�PDQDJHULDO�FDSDFLW\
OLPLWHG��WKH�WHOHFRPPXQLFDWLRQV�LQIUDVWUXFWXUH�H[SHULHQFHG�OLWWOH�JURZWK��$V�D�UHVXOW��WKH
PDMRU�SUREOHP�FDXVHG�E\�WKH�VFKHPH�WKDW�KDG�JRYHUQHG�WKH�VHFWRU�XS�WR������ZDV�WKH
ORZ�FRYHUDJH�RI� WKH�QHWZRUN��4XDOLW\�RI� WKH�VHUYLFH�ZDV�SRRU�DQG�RSHUDWLRQV�VXIIHUHG
IURP�LQHIILFLHQFLHV�LQKHUHQW�WR�SXEOLF�DGPLQLVWUDWLRQ�

������������������������������������������������

�� 7KH�LQVWDOODWLRQ�FKDUJH�LQ������ZDV�FORVH�WR�86��������SHU�UHVLGHQWLDO�WHOHSKRQH�OLQH�
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������7KH�SULYDWL]DWLRQ�SURFHVV

7KH� HFRQRPLF� UHIRUPV� LPSOHPHQWHG� LQ� HDUO\� ����� E\� WKH� JRYHUQPHQW� RI� $OEHUWR
)XMLPRUL� LQFOXGHG� SULYDWL]DWLRQ� RI� WKH� FRPSDQLHV� LQ� ZKLFK� WKH� VWDWH� KDG� D
FRQVLGHUDEOH�VKDUH��&RQVHTXHQWO\��EHWZHHQ�1RYHPEHU������DQG�)HEUXDU\������� WKH
JRYHUQPHQW� SXW� LQWR� HIIHFW� D� FRPSUHKHQVLYH� SULYDWL]DWLRQ� VWUDWHJ\�� 7KLV� ZDV� WR
HVWDEOLVK�D�WLPH�IUDPH�IRU�SULYDWL]DWLRQ��GHILQH�WKH�PHWKRG�DQG�GHVLJQDWH�WKH�SULRULW\
VHFWRUV�DFFRUGLQJ�WR�WKH�VSHFLILF�VLJQLILFDQFH�RI�HDFK�VHFWRU��WKH�SRWHQWLDO�HDVH�RI�LWV
SULYDWL]DWLRQ�� DQG� WKH� VHYHULW\� RI� WKH� µFULVLV¶� IDFHG� E\� HDFK�� 7KH� JRYHUQPHQW� DOVR
FUHDWHG� VSHFLDO� SULYDWL]DWLRQ� FRPPLWWHHV� �&(35,V�� WR� SURPRWH� DQG� IDFLOLWDWH� WKH
SURFHVV�

7R� SURFHHG� ZLWK� SULYDWL]DWLRQ�� WKH� )XMLPRUL� JRYHUQPHQW� FUHDWHG� WKH
WHOHFRPPXQLFDWLRQV� &(35,� WR� FDOO� IRU� LQWHUQDWLRQDO� ELGV� DQG� WR� VHW� D� EDVH� SULFH�
7KUHH� UHVSRQGHG�� DQG� WKH� ZLQQLQJ� ELG�� KHDGHG� E\� 7HOHIyQLFD� GH� (VSDxD�� RIIHUHG
86��������ELOOLRQ�IRU�D����SHU�FHQW�VKDUH�LQ�&37�DQG�(17(/��7KLV�ZDV�DOPRVW�IRXU
WLPHV� WKH� EDVH� SULFH� RI� 86�� ����PLOOLRQ�� 2I� WKH� UHPDLQLQJ� ��� SHU� FHQW� RI� VKDUHV�
PLQRULW\� VKDUHKROGHUV� KHOG� ����� SHU� FHQW� DQG� WKH� 3HUXYLDQ� VWDWH� ����� SHU� FHQW
�7DEOH�����7KH�SULYDWL]DWLRQ�SURFHVV�ZDV�QRW�FRQFOXGHG�LQ�������DQG�LW�ZDV�QRW�XQWLO
-XO\� ����� WKDW� WKH� VWDWH� VROG� RII� ����� SHU� FHQW� RI� LWV� VKDUHV� WR� VPDOO�� LQGLYLGXDO
VKDUHKROGHUV�WKURXJK�D�SURFHVV�RI�FLWL]HQ�SDUWLFLSDWLRQ�

7KH�SULYDWL]DWLRQ�DJUHHPHQWV� FDOOHG� IRU� D�PHUJHU� RI�&37�DQG�(17(/��EXW� WKH� WZR
HQWLWLHV�ZHUH� WR�NHHS�VHSDUDWH�DFFRXQWLQJ�ERRNV��7KH�DJUHHPHQWV�DOVR�HVWDEOLVKHG�D
ILYH�\HDU� SHULRG� RI� OLPLWHG� FRPSHWLWLRQ� GXULQJ� ZKLFK� QHZ� FRPSHWLWRUV� FRXOG� QRW
SURYLGH� EDVLF� WHOHSKRQ\� VHUYLFHV�� 'XULQJ� WKDW� SHULRG�� WDULIIV� ZHUH� WR� FRQYHUJH� WR
WKHLU�ORQJ�WHUP�PDUJLQDO�FRVWV��7KH�UHPDLQLQJ�WHOHFRPPXQLFDWLRQV�VHUYLFHV��VXFK�DV
YDOXH�DGGHG� VHUYLFHV�� PRELOH� WHOHSKRQ\�� GDWD� WUDQVPLVVLRQ�� H�PDLO� DQG� FDEOH
WHOHYLVLRQ�� ZHUH� RSHQ� WR� IUHH� FRPSHWLWLRQ�� 7KRXJK� WKLV� QDWXUDO� PRQRSRO\�� WKH
JRYHUQPHQW� ZDV� DEOH� WR� REOLJDWH� WKH� RSHUDWRU� �WKH� ZLQQLQJ� ELG�� WR� PHHW� VHUYLFH
H[SDQVLRQ�DQG�TXDOLW\� LPSURYHPHQW�JRDOV��ZKLFK�XOWLPDWHO\�SURYLGHG� IRU� D� WRWDO�RI
����������OLQHV��7DEOH����

7KH�SULYDWL]DWLRQ�SURFHVV�DOVR�LQWURGXFHG�D�UH�EDODQFLQJ�SHULRG�LQ�RUGHU�WR�JUDGXDOO\
UHGXFH� H[LVWLQJ� WDULII� GLVWRUWLRQV�� 7KH� UH�EDODQFH� FRQVLGHUDEO\� LQFUHDVHG� PRQWKO\
VHUYLFH� FKDUJHV�� EXW� UHGXFHG� FRVWV� IRU� WKH� WKUHH� W\SHV� RI� FDOOV� �7DEOH� �� RQ� DFWXDO
UDWHV���7KH�SHULRG�RI�OLPLWHG�FRPSHWLWLRQ�HQGHG�LQ�$XJXVW�������RQH�\HDU�EHIRUH�WKH
WHUPLQDWLRQ�GDWH�VWLSXODWHG�LQ�WKH�FRQWUDFW�

,Q�-XO\�������WKH�JRYHUQPHQW�FUHDWHG�WKH�6XSHUYLVRU\�$JHQF\�IRU�3ULYDWH�,QYHVWPHQW
LQ� 7HOHFRPPXQLFDWLRQV� �2VLSWHO�� E\� LWV� 6SDQLVK� DFURQ\P�� WR� UHSODFH� WKH
7HOHFRPPXQLFDWLRQV� 5HJXODWRU\� &RPPLVVLRQ� DQG� WR� UHJXODWH� DQG� RYHUVHH� WKH
GHYHORSPHQW� RI� WKH� WHOHFRPPXQLFDWLRQV�PDUNHW�� 7KH� QHZ� WHOHFRPPXQLFDWLRQV� ODZ
JUDQWHG� WKLV� DJHQF\� DXWRQRP\� LQ� WHFKQLFDO�� HFRQRPLF�� ILQDQFLDO�� IXQFWLRQDO� DQG
DGPLQLVWUDWLYH�PDWWHUV��

������������������������������������������������

�� 6HH�)LJXUH�$��LQ�WKH�$SSHQGL[�IRU�PRUH�GHWDLOV�RQ�WKH�UHIRUPV�ZLWKLQ�WKH�WHOHFRPPXQLFDWLRQV�VHFWRU�
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Table 1
The privatization process

(in millions of US$)

Consortia Base price Bid Price per line

Telefónica de España, Graña y Montero, Backus,
and Banco Wiese 546 2,002 0.00877
Southwestern Bell, Korea Telecommunications,
Daewo Telecommunications, Condumex-Carso, and
Banco de Credito

546 857 0.00375

GTE, Compañía Portuguesa and Empresa Brasileira
de Telecomunicaciones. 546 803 0.00351

Source: Telecommunications CEPRI obtained from Torero et al. (2000).

Table 2
Plans for expansion and modernization in the telecommunications sector

(thousands of lines)

1994 1995 1996 1997 1998

Metropolitan Lima
Additional lines installed 65 84 105 126 126
Lines replaced 15 20 30 30 30
Public telephones 1.4 1.4 1.4 1.4 1.4

Rest of Peru
Additional lines installed 39 56 111 133.3 133.3
Lines replaced 5 10 20 20 20
Public telephones 0.7 2.1 3 3.1 3.1

Source: Osiptel, CPT and Entel Perú concession contract, obtained from Torero et al. (2000).

Table 3
Maximum re-balancing rates in the telecommunications sector

(in 1994 Peruvian soles)

Services 1994 1995 1996 1997 1998

Basic residential rate 10.97 14.06 18.64 25.29 31.93

Basic commercial rate 21.80 25.99 29.43 30.52 31.93
Local call (3 min.) 0.144 0.140 0.135 0.128 0.120
Domestic long distance (1 min.) 0.575 0.519 0.458 0.416 0.371
International long distance (1 min.) 3.532 3.205 2.834 2.398 2.035
Residential installation charge 924.00 798.00 672.00 546.00 420.00
Commercial installation charge 1848.00 1428.00 1092.00 756.00 420.00

Source: Osiptel, CPT and ENTEL concession contracts, obtained from Torero et al. (2000).

������$IWHU�SULYDWL]DWLRQ

7KH�PDLQ�UHVXOWV�REWDLQHG�WKRXJK�SULYDWL]DWLRQ�FDQ�EH�DQDO\VHG�HLWKHU�RQ�WKH�VXSSO\�RU
GHPDQG�VLGHV��2Q�WKH�VXSSO\�VLGH��WKH�SULQFLSDO�FKDQJHV�FDQ�EH�VXPPDUL]HG�LQ�WHUPV�RI
IRXU� LQGLFDWRUV�� FRYHUDJH�� VHUYLFH� TXDOLW\�� WDULIIV�� DQG� VWUXFWXUH� RI� WKH� FRPSDQ\¶V
HDUQLQJV�DQG�LWV�HFRQRPLF�HIILFLHQF\�DQG�UHVXOWV�
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�L��&RYHUDJH

2QH� RI� WKH� PDLQ� SUREOHPV� LQ� WKH� WHOHFRPPXQLFDWLRQV� VHFWRU� ZDV� LWV� ORZ� OHYHO� RI
FRYHUDJH��%\�LQWHUQDWLRQDO�VWDQGDUGV��DQG�EDVHG�RQ�WKH�FRXQWU\¶V�*'3�SHU�FDSLWD��3HUX
VKRXOG�KDYH�KDG�D�WHOHSKRQH�GHQVLW\�RI����OLQHV�SHU�����LQKDELWDQWV��EXW�KDG�D�PHUH����
OLQHV�LQ������DQG�����OLQHV�LQ�������ZKLFK�LV�YHU\�ORZ�FRPSDUHG�WR�RWKHU�FRXQWULHV�LQ�WKH
UHJLRQ��VXFK�DV�$UJHQWLQD��%UD]LO��0H[LFR��&RORPELD��&KLOH��%ROLYLD�DQG�(FXDGRU��7KH
OLPLWHG� H[WHQVLRQ�RI� WKH� QHWZRUN�ZDV� WKH� UHVXOW� RI� GHFOLQLQJ� ILVFDO� UHYHQXHV�� WKH� GHEW
FULVLV�DQG�WKH�IDFW�WKDW��VXEVLGL]HG��UDWHV�GLG�QRW�UHIOHFW�WKH�FRVW�VWUXFWXUH��7KHVH�IDFWRUV
FRQVWUDLQHG� SODQV� IRU� H[SDQGLQJ� WKH� QHWZRUN�� DQG� WKH� HQG� UHVXOW� ZDV� D� ORZ� OHYHO� RI
WHOHSKRQH� GHQVLW\�� 7KLV� OHG� WR� D� JURZLQJ� XQVDWLVILHG� GHPDQG� WKDW� PDQLIHVWHG� LQ� WKH
ZDLWLQJ�WLPH�IRU�D� WHOHSKRQH������PRQWKV�RQ�DYHUDJH� LQ�3HUX� LQ������FRPSDUHG� WR���
PRQWKV�LQ�&RORPELD�DQG����PRQWKV�LQ�0H[LFR�

,Q� WKHVH�FLUFXPVWDQFHV�� WKH� ILUVW�SUREOHP� WR�EH� UHVROYHG�E\� WKH�ZLQQLQJ�ELGGHU�ZDV� WR
VDWLVI\�GHPDQG�� ,Q� IDFW�� RQH�RI� WKH� ILUVW� DFWLRQV� FRQWHPSODWHG� LQ�7HOHIyQLFD¶V� FRQWUDFW
ZDV�WKH�H[SDQVLRQ�RI�WKH�WHOHFRPPXQLFDWLRQV�QHWZRUN��)LJXUH���VKRZV�WKH�GHYHORSPHQW
RI� WKH� QHWZRUN� H[SDQVLRQ� GXULQJ� ��������� DQG� WKH� RYHUDOO� LQFUHDVH� RI� DSSUR[LPDWHO\
����SHU�FHQW�LQ�WKH�QXPEHU�RI�OLQHV�LQVWDOOHG��2Q�WKH�RWKHU�KDQG��WKHUH�LV�D�VPDOO�GHFOLQH
LQ�WKH�QXPEHU�RI�OLQHV�LQ�VHUYLFH�DIWHU������DV�D�FRQVHTXHQFH�RI�WKH�KLJK�IL[�FKDUJHV�DQG
DQ�LQFUHDVH�LQ�WKH�SHQHWUDWLRQ�RI�FHOOXODU�SKRQHV�

,Q�WHUPV�RI�FRYHUDJH��7HOHIyQLFD�GHO�3HU~�ZDV�DEOH�WR�FRPSO\�ZLWK�WKH�FRQFHVVLRQ�JRDOV�
DQG�E\������KDG�DOUHDG\�FRYHUHG�WKH�HQWLUH�PDUNHW�IRU�EDVLF�WHOHSKRQ\��7KLV�PD\�EH�WKH
UHDVRQ�ZK\�7HOHIyQLFD�GHFLGHG�WR�DGYDQFH�WKH�GDWH�IRU�WHUPLQDWLQJ�WKH�SHULRG�RI�OLPLWHG
FRPSHWLWLRQ��)LJXUH���VKRZV�D�GHFUHDVLQJ�WUHQG�DURXQG������LQ�WKH�QXPEHU�RI�OLQHV�LQ
VHUYLFH��ZKLFK�FRXOG�DOVR�EH��LQ�DGGLWLRQ�WR�WKH�H[SODQDWLRQV�JLYHQ�HDUOLHU��DQ�LQGLFDWLRQ
RI�VRPH�H[FHVV�FRYHUDJH�LQ�WKH�VHFWRU�

Figure 1
Evolution of the number of lines installed and in service
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�LL��6HUYLFH�TXDOLW\

7KH�TXDOLW\�RI�VHUYLFHV�SURYLGHG�E\�WKH�VWDWH�RZQHG�HQWHUSULVHV�&37�DQG�(17(/�ZDV
EHORZ� LQWHUQDWLRQDO� VWDQGDUGV�� ,Q� ������ RQO\� ������ SHU� FHQW� RI� DOO� SKRQH� FDOOV� ZHUH
FRPSOHWHG��7KLV�ORZ�HIILFLHQF\�ZDV�SDUWO\�GXH�WR�WKH�VPDOO�VL]H�DQG�REVROHWH�WHFKQRORJ\
RI�WKH�QHWZRUN��ZKLFK�PDGH�LW�SURQH�WR�FRQJHVWLRQ��,QDGHTXDWH�FDEOH�PDLQWHQDQFH�ZDV
DQRWKHU�IDFWRU��7HOHSKRQH�FDEOHV�KDYH�D�H[SHFWHG�OLIHVSDQ�RI����\HDUV��EXW�E\������VRPH
FDEOHV�KDG�EHHQ�LQ�VHUYLFH�IRU�RYHU����\HDUV�� ,Q�������RQO\����SHU�FHQW�RI�WKH�QHWZRUN
ZDV�GLJLWDO��7DEOH��� VKRZV� LPSURYHPHQWV� LQ� WKH�TXDOLW\� LQGLFDWRUV� XQGHU�7HOHIyQLFD¶V
DGPLQLVWUDWLRQ�

Table 4
 Service quality indicators in the telecommunications sector

1994 1995 1996 1997 1998

Local calls completed, % n/a 96 96 99 99
National long distance calls completed, % n/a 57 51 53 54
International long distance calls completed, % n/a 88 90 99 99
Digitization of the network, % 53 77 85 88 90

Source: Osiptel, obtained from Torero et al. (2000).

�LLL��7DULIIV

7KH� ORZ� OHYHOV� RI� LQYHVWPHQW� E\� &37� DQG� (17(/� DUH� SDUWLDOO\� D� UHIOHFWLRQ� RI� WKH
FRPSDQLHV¶�ORZ�HDUQLQJV��DV�WHOHSKRQH�VHUYLFH�FKDUJHV�ZHUH�EHORZ�FRVWV��7KLV�SUHYHQWHG
WKHVH�VWDWH�RZQHG�FRPSDQLHV�IURP�JHQHUDWLQJ�WKH�IXQGV�QHHGHG�WR�H[SDQG�WKH�QHWZRUN�RU

Figure 2
The evolution of the index of the basic local rates

(August 1990 = 100)
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Table 5
The evolution of telephony rates

Nominal Real

Date IPC Rent Local LDN LDI Rent Local LDN LDI

1993 0.820 5.000 0.170 0.484 4.860 6.099 0.207 0.590 5.928
1994 0.946 11.990 0.180 0.628 3.860 12.676 0.190 0.664 4.081
1995 1.000 14.166 0.185 0.269 3.871 14.166 0.185 0.629 3.871
1996 1.166 25.150 0.207 0.618 3.824 21.568 0.178 0.530 3.279
1997 1.241 36.670 0.213 0.603 3.477 29.538 0.172 0.486 2.801
1998 1.316 43.220 0.234 0.444 3.360 32.841 0.178 0.337 2.553

Note: 1995 average; otherwise end of period.
LDN = national long distance calls; LDI = international long distance calls.

WR� LPSURYH� VHUYLFH� TXDOLW\�� 3ROLWLFDO�� UDWKHU� WKDQ� WHFKQLFDO�� FULWHULD� JXLGHG� WKH
DGPLQLVWUDWLRQ� RI� WDULIIV�� JHQHUDWLQJ� D� GLVWRUWLRQ� LQ� WKH� WDULII� VWUXFWXUH� ZKLFK� IDLOHG� WR
FRYHU� WKH� FRVWV� RI� WHOHFRPPXQLFDWLRQV� VHUYLFHV�� 7KH� JRYHUQPHQW� VXEVLGL]HG� FHUWDLQ
VHUYLFHV� �ORFDO� WHOHSKRQ\� VHUYLFHV��ZLWK� KLJK� UDWHV� IRU� LQWHUQDWLRQDO� ORQJ� GLVWDQFH� DQG
RWKHU�VHUYLFHV��7DULIIV�IRU�WHOHSKRQH�VHUYLFHV�LQ�3HUX�GLIIHUHG�VXEVWDQWLDOO\�IURP�WKRVH�LQ
RWKHU�FRXQWULHV�RI�WKH�UHJLRQ��7KH�FRVW�RI�LQVWDOOLQJ�D�WHOHSKRQH�OLQH�LQ�3HUX��86�������
LQ�������ZDV�DERYH� WKH�DYHUDJH� IRU�/DWLQ�$PHULFD��DQG� WKH� UDWH� IRU� LQWHUQDWLRQDO� ORQJ
GLVWDQFH�VHUYLFH�ZDV�H[WUHPHO\�KLJK��%XW��RQ�WKH�RWKHU�KDQG��3HUX�KDG�D�YHU\�ORZ�EDVLF
PRQWKO\� UDWH� �86������� LQ� ������� )XUWKHUPRUH�� IRU� WKRVH� XVLQJ� WHOHSKRQHV� PRUH
IUHTXHQWO\�WKDQ�WKH�PLQLPXP��WKH�UDWH�IRU�WKH�SRUWLRQ�H[FHHGLQJ�WKH�PLQLPXP�ZDV�YHU\
VPDOO�

�LY��5HYHQXH�VWUXFWXUH��HIILFLHQF\�DQG�HFRQRPLF�UHVXOWV

$IWHU�SULYDWL]DWLRQ�� WKHUH�KDYH�EHHQ� LPSRUWDQW�FKDQJHV� LQ� WKH�FRPSRVLWLRQ�RI�UHYHQXHV
JHQHUDWHG�LQ�WKH�VHFWRU��:KLOH�ORFDO�WHOHSKRQH�VHUYLFHV�KDYH�EHFRPH�WKH�PRVW�LPSRUWDQW
UHYHQXH�FDWHJRU\��UHYHQXHV�IURP�QDWLRQDO�DQG�LQWHUQDWLRQDO�ORQJ�GLVWDQFH�VHUYLFHV�KDYH
IDOOHQ�SURSRUWLRQDWHO\��7KHVH� UHVXOWV�ZHUH� IRUHVHHQ� LQ� WKH� WDULIIV� UH�EDODQFLQJ� VFKHPH�
)XUWKHUPRUH��WKHUH�LV�D�QRWLFHDEOH�LQFUHDVH�LQ�UHYHQXHV�IURP�PRELOH�WHOHSKRQ\��EXVLQHVV
FRPPXQLFDWLRQV�DQG�DGYHUWLVLQJ��VHH�7DEOH����

&37� DQG�(17(/�ZHUH� RYHUVWDIIHG�� ZKLFK� OHG� WR� ORZ� SURGXFWLYLW\� DQG� DQ� LQDGHTXDWH
VWUXFWXUH�RI�RSHUDWLQJ�FRVWV��$FFRUGLQJ�WR�&RRSHUV�DQG�/\EUDQG��ZDJHV�DQG�VDODULHV�LQ
�����DFFRXQWHG�IRU����SHU�FHQW�RI�&37¶V�WRWDO�FRVWV��ZKLOH�DW�(17(/�WKH\�ZHUH����SHU
FHQW� RI� WRWDO� FRVWV�� 7KH� UHVXOW� ZDV� YHU\� KLJK� RSHUDWLQJ� FRVWV� SHU� WHOHSKRQH� OLQH� DQG
H[WUHPHO\� ORZ� SURILWV�� 7DEOH� �� SUHVHQWV� WKH� HIILFLHQF\� DQG� SURILW� UHVXOWV� DFKLHYHG� E\
7HOHIyQLFD��7KH�JDLQV� LQ� HIILFLHQF\�DUH� REYLRXV�� DQG�SURILWDELOLW\�� DFFRUGLQJO\�� LV� DOVR
YHU\�KLJK�
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Table 6
Composition of Telefónica del Perú’s operating income (in %)

    Service 1994 1995 1996 1997 1998

1. Local telephony 35.50 44.19 41.91 37.80 38.00
2. International long distance 30.50 22.71 19.05 16.20 13.20
3. National long distance calls 17.40 12.61 11.83 10.40 9.10
4. Public telephony 5.10 10.45 9.95 9.50 11.30
5. Mobile telephony (cellular phones) 4.00 4.32 10.10 16.70 16.50
6. Cable TV 5.10 0.39 1.12 3.10 4.50
7. Business communications 2.20 3.83 4.32 4.00 4.70
8. Telephone directory 0.20 1.50 1.72 2.30 2.80

Total operating income 100.00 100.00 100.00 100.00 100.00

Source: Annual Reports of Telefónica del Perú.

Table 7
 Performance indicators for Telefónica del Perú

1994 1995 1996 1997 1998

Lines installed per employee 98 155 281 329 355
Lines in service per employee 87 132 228 282 275
Lines in service per 100 inhabitants 3.4 4.7 5.9 6.7 6.3
Waiting time (months) 33 5 2 2 1.5

Net profits (in millions of US$) 35.5 305.1 348.3 400.5 213
Net profits/earnings, % 5.0 29.4 28.8 24.9 16.9
Net profits/equity, % 2.9 21.1 28.8 24.9 15.7

Source: Annual Reports of Telefónica del Perú.

������(QG�RI�WKH�SHULRG�RI�OLPLWHG�FRPSHWLWLRQ

7KH� FRQFHVVLRQ� FRQWUDFW� VHW� WKH� SHULRG� RI� OLPLWHG� FRPSHWLWLRQ� XQWLO� $XJXVW� �����
+RZHYHU��7HOHIyQLFD�DQG�2VLSWHO�DJUHHG�WR�HQG�LW�LQ�$XJXVW�������RQH�\HDU�HDUO\��ZKHQ
2VLSWHO�GHFLGHG�WKDW�7HOHIyQLFD�KDG�DFKLHYHG�WKH�JRDOV�RXWOLQHG�LQ�WKH������FRQFHVVLRQ
FRQWUDFW��7KH� WZR� HQWLWLHV� UHDFKHG� D� QHZ� DJUHHPHQW� WKDW� FRQWHPSODWHG� VRPH� FKDQJHV�
WKH�PRVW�LPSRUWDQW�RI�ZKLFK�LQFOXGH��L��HVWDEOLVKLQJ�D�VHW�RI�PD[LPXP�WDULIIV�WR�EH�YDOLG
XQWLO� ������ 7KH� HDUOLHU� FRQWUDFW� KDG� UHJXODWHG� WKH� FDOFXODWLRQ� RI� SULFHV� WR� LQFOXGH� D
SURGXFWLYLW\�IDFWRU��ZKLFK�EHFDPH�HIIHFW� LQ�������DQG� �LL�� UHGXFWLRQ� LQ� WKH� LQVWDOODWLRQ
FKDUJH�IURP�86������WR�86������

$IWHU�WHUPLQDWLRQ�RI�WKH�OLPLWHG�FRPSHWLWLRQ�SKDVH��WKH�JRYHUQPHQW�RSHQHG�WKH�PDUNHW
WR� QHZ� RSHUDWRUV� IRU� WKH� SURYLVLRQ� RI� ORFDO�� QDWLRQDO� DQG� LQWHUQDWLRQDO� ORQJ� GLVWDQFH
WHOHSKRQ\�VHUYLFHV��1HZ�HQWUDQWV�FRXOG�DOVR�XVH�7HOHIyQLFD¶V�LQIUDVWUXFWXUH�E\�SD\LQJ�DQ
LQWHUFRQQHFWLRQ� IHH��� 7KLV� SURYHG� WR� EH� D� FRQWURYHUVLDO� LVVXH� DQG� UHTXLUHG� 2VLSWHO¶V
LQWHUYHQWLRQ�EHFDXVH�RI�ODFN�RI�DJUHHPHQW�DPRQJ�SULYDWH�FRPSDQLHV�

������������������������������������������������

� 7KH�PD[LPXP�IHH�IRU�GD\�WLPH�LQWHUFRQQHFWLRQ�ZDV�ILUVW�VHW�DW�86��������SHU�PLQXWH��7KLV�IHH�ZDV
PXFK�KLJKHU�WKDQ�IHHV�FKDUJHG�LQ�&KLOH��86���������RU�0H[LFR��86���������
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��� 7KH�HOHFWULF�VHFWRU

������7KH�VLWXDWLRQ�EHIRUH�SULYDWL]DWLRQ

%HIRUH� SULYDWL]DWLRQ� DQG� WKH� HQDFWPHQW� RI� WKH� (OHFWULF� &RQFHVVLRQV� /DZ� LQ� �����
SURYLVLRQ�RI�HOHFWULF�VHUYLFHV�ZDV�LQ�JRYHUQPHQW�FRQWURO�WKURXJK�(OHFWUR3HUX��WKH�VWDWH�
RZQHG� HQWHUSULVH�� DQG� VHYHUDO� GLVWULEXWLRQ� FRPSDQLHV�� LQFOXGLQJ� (OHFWUR/LPD�
(OHFWUR3HUX� VXSHUYLVHG� DQG� FRRUGLQDWHG� WKH� UHJLRQDO� HOHFWULF� FRPSDQLHV�� ZKLOH� WKH
*HQHUDO�'LUHFWLRQ�RI�(OHFWULFLW\� DW� WKH�0LQLVWHU�RI�(QHUJ\� DQG�0LQHV�ZDV� UHVSRQVLEOH
IRU� GLUHFWLQJ�� SURPRWLQJ�� FRQWUROOLQJ� DQG� VXSHUYLVLQJ� WKH� VHUYLFH�� ,QYHVWPHQWV� E\
(OHFWUR3HUX�LQFUHDVHG�GXULQJ����������EXW�KDYH�VLQFH�IDOOHQ��VHH�7DEOH����

'XH� WR� GHFOLQLQJ� LQYHVWPHQWV�� 3HU~� UHFRUGHG� LQ� ����� DQ� HOHFWULILFDWLRQ� FRHIILFLHQW� RI
EDUHO\������SHU�FHQW��RQH�RI� WKH� ORZHVW� LQ�/DWLQ�$PHULFD�� DQG�DQ� LQGLFDWLRQ� WKDW�PRUH
WKDQ� KDOI� RI� WKH� FRXQWU\� ODFNHG� HOHFWULF� VHUYLFH� DQG�ZHUH� WKXV� H[FOXGHG� IURP�PRGHUQ
FRQYHQLHQFHV��6HYHQW\�SHU�FHQW�RI�WKH�WRWDO�HOHFWULF�HQHUJ\�LQ�3HUX�ZDV�VXSSOLHG�E\�WKH
VWDWH�� WKH� UHPDLQLQJ� ��� SHU� FHQW� ZDV� SURYLGHG� E\� SULYDWH� VHOI�SURGXFLQJ� FRPSDQLHV
XVLQJ�JHQHUDWRUV�

,Q� ������ WKH� HOHFWULF� VXSSO\� GHILFLW� LQ� WKH� FRXQWU\� UHDFKHG� ��� SHU� FHQW� RI� SRWHQWLDO
GHPDQG��7HUURULVW�DWWDFNV�KDG�GHVWUR\HG�D�VL]HDEOH�SDUW�RI�WKH�HOHFWULF�LQIUDVWUXFWXUH��DQG
SRRU� PDLQWHQDQFH� RI� WKH� UHPDLQLQJ� LQIUDVWUXFWXUH� UHVXOWHG� LQ� FRQWLQXRXV� FXWV� LQ
HOHFWULFLW\��DQG�VHYHUH�UDWLRQLQJ��)XUWKHUPRUH��WKH�GLVWULEXWLRQ�V\VWHP¶V�ORVHV�LQFUHDVHG�
UHDFKLQJ�DQ�DYHUDJH�RI������SHU�FHQW�LQ������

(OHFWULF� WDULIIV�� VHW� DFFRUGLQJ� WR� SROLWLFDO� FULWHULD�� ZHUH� EHORZ� RSHUDWLRQ� FRVWV� DQG
JHQHUDWHG�KXJH� ORVVHV�� ,Q������� WKH�HOHFWULF� WDULII�FRYHUHG�RQO\����SHU�FHQW�RI� DYHUDJH
RSHUDWLQJ� FRVWV� �VHH� 7DEOH� ���� &RPSDQLHV� ODFNHG� UHVRXUFHV� WR� LQFUHDVH� JHQHUDWLRQ
FDSDFLW\��WR�H[SDQG�WKH�HOHFWULF�IURQWLHU��RU�WR�LPSURYH�WKH�TXDOLW\�RI�H[LVWLQJ�VHUYLFHV��,Q
������ FRPSDQLHV� LQ� WKH� VHFWRU� UHJLVWHUHG� ORVVHV� WRWDOOLQJ� 86������PLOOLRQ�� ZKLFK� LV
DOPRVW�WKUHH�WLPHV�WKH�HDUQLQJV�JHQHUDWHG�E\�WKH�VDOHV�RI�HOHFWULF�HQHUJ\��'XULQJ�����
DQG� ������ UHSRUWHG� ORVHV� ZHUH� 86������ PLOOLRQ� DQG� 86����� PLOOLRQ�� UHVSHFWLYHO\�
QHJDWLYHO\�DIIHFWLQJ�WKH�DOUHDG\�PLQLPDO�LQYHVWPHQW�SURJUDPPH�

Table 8
Investment indicators

1980-85 1986-90 1990-95

Investment in 1995 in US$ mm, annual averages
by period

656 222.2 89.3

Investment as % of GDP, annual averages
by period

1.74 0.57 0.21

Average addition of annual power in MW
ElectroPeru 88 45 71
Self-producers 8 1 19

Source: ElectroPeru.
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Table 9
 Average price and average operational cost of electricity

(in US$/kWh)

Year Average price Average cost Price/cost relation, %

1989 0.0019 0.00483 0.0393
1990 0.00457 0.00619 0.0738
1991 0.00465 0.00508 0.0915

Source: CTE.

������7KH�SULYDWL]DWLRQ�SURFHVV

2QH� RI� WKH� JRYHUQPHQW¶V� PRVW� LPSRUWDQW� PHDVXUHV� LQ� WKH� HOHFWULF� VHFWRU� ZDV� WKH
SURPRWLRQ� RI� SULYDWH� LQYHVWPHQW�� ,Q� 1RYHPEHU� ������ D� QHZ� OHJDO� IUDPHZRUN� ZDV
HQDFWHG�WR�FRPSOHPHQW�WKH�H[LVWLQJ�QRUPV�SURPRWLQJ�FRPSHWLWLRQ�DQG�WR�RSHQ�WKH�VHFWRU
WR�ERWK�GRPHVWLF� DQG� IRUHLJQ�SULYDWH� LQYHVWPHQW��7KLV� ODZ�FDOOHG� IRU� UHVWUXFWXULQJ� WKH
QDWLRQDO� HOHFWULF� VHFWRU�� DQG� WR� FUHDWLQJ� D�PRGHUQ� UHJXODWRU\� IUDPHZRUN�ZKLFK�ZRXOG
FRYHU�GLIIHUHQW�DFWLYLWLHV� LQ� WKH� LQGXVWU\��7KH�QHZ� UHJXODWRU\� IUDPHZRUN�FRQWHPSODWHG
VHWWLQJ�XS�D�QHZ�WDULII�V\VWHP�� WKH�HVWDEOLVKPHQW�RI�SULYDWH� FRQFHVVLRQV� WR�RSHUDWH� WKH
VHUYLFHV��DQG�WKH�VXSHUYLVLRQ�RI�WKHVH�RSHUDWRUV��,Q�'HFHPEHU�������WKH�/DZ�RI�(OHFWULF
&RQFHVVLRQV�ZDV� UHYLVHG�ZLWK� UHJDUG� WR� LWV� FODXVHV� RQ� UHJXODWLRQ��ZKLOH� DQRWKHU� /DZ
�1R�� ������� FUHDWHG� WKH� 6XSHUYLVRU\� $JHQF\� IRU� 3ULYDWH� ,QYHVWPHQW� LQ� (QHUJ\
�2VLQHUJ���6HH�)LJXUH�$��LQ�WKH�$SSHQGL[�IRU�IXUWKHU�GHWDLOV�FRQFHUQLQJ�WKH�FKDQJHV�LQ
WKH�OHJLVODWLRQ�WKDW�DIIHFWHG�WKLV�VHFWRU�

7KH�PDLQ�HOHPHQWV�RI�WKH�/DZ�RI�(OHFWULF�&RQFHVVLRQV�LQFOXGH�

²� (OLPLQDWLRQ�RI�WKH�VWDWH�PRQRSRO\�LQ�WKH�HOHFWULF�VHFWRU�

²� 7KH� GH�PHUJHU� RI� DFWLYLWLHV� UHODWHG� WR� WKH� JHQHUDWLRQ�� WUDQVPLVVLRQ� DQG
GLVWULEXWLRQ� RI� HOHFWULFLW\�� 7KH� UHIRUP� RI� WKH� VWDWH�RZQHG� LQWHJUDWHG
PRQRSROLHV��(OHFWUR/LPD�DQG�(OHFWUR3HUX��IROORZHG�WKLV�SDWWHUQ�

²� 5HVWULFWLRQV� DJDLQVW� WKH� VDPH� ILUP� VLPXOWDQHRXVO\� SURYLGLQJ� JHQHUDWLRQ�
WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�RI�HQHUJ\��H[FHSW�VSHFLILF�FDVHV�VWDWHG�E\�ODZ�

²� 3URPRWLRQ�RI�FRPSHWLWLRQ�LQ�HOHFWULF�JHQHUDWLRQ�WKURXJK�D�WDULII�VWUXFWXUH�EDVHG
RQ�PDUJLQDO�FRVWV�

²� 5HJXODWLRQ�RI�WDULIIV�LQ�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ��DQG

²� 3URPRWLRQ�RI�ILUPV¶�HIILFLHQF\�E\�IDYRXULQJ�WKRVH�ZLWK�ORZHU�YDULDEOH�FRVWV�

7R� DWWUDFW� SULYDWH� LQYHVWRUV�� WKH� VWDWH� DVVXPHG� (OHFWUR3HUX¶V� ORQJ�WHUP� GHEWV�� $W� WKH
VDPH�WLPH��WKUHH�VSHFLDO�SULYDWL]LQJ�FRPPLWWHHV��&(35,��ZHUH�FUHDWHG�IRU�WKH�LQGLYLGXDO
VDOH� RI� WKH� JHQHUDWLRQ�� WUDQVPLVVLRQ� DQG� GLVWULEXWLRQ� FRPSDQLHV�� (OHFWUR3HUX�
(OHFWUR/LPD�DQG�(WHYHQVD�

7KH� YHUWLFDOO\� LQWHJUDWHG� VWDWH�RZQHG� PRQRSRO\�� (OHFWUR/LPD�� ZDV� GLYLGHG� LQWR� ILYH
FRPSDQLHV�� DOO� RI� ZKLFK� KDYH� EHHQ� WUDQVIHUUHG� WR� WKH� SULYDWH� VHFWRU��� (OHFWUR3HUX�
������������������������������������������������

� 7KHVH� LQFOXGH�(GHOQRU�� /X]� GHO� 6XU� �ERWK� GLVWULEXWRUV��� ('(*(/�� ('(�&KDQFD\� DQG� ('(�&DxHWH
�JHQHUDWRUV��
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DQRWKHU� YHUWLFDOO\� LQWHJUDWHG� VWDWH�PRQRSRO\�� ZDV� GLVDVVHPEOHG�� DQG� VHYHUDO� RI� WKH
UHVXOWLQJ� FRPSDQLHV� KDYH� DOVR� EHHQ� SULYDWL]HG��� )LQDOO\�� IRXU� UHJLRQDO� GLVWULEXWLRQ
HOHFWULF�FRPSDQLHV�ZHUH�VLPLODUO\�SULYDWL]HG���VHH�7DEOH����IRU�GHWDLOV��

Table 10
 Indicators for privatized enterprises in the electric sector

Year Enterprise Activity Winning consortium P
ar

tic
ip

at
io

n
% A

m
ou

nt
(U

S
$ 

m
)

C
om

m
itt

ed
(M

W
)

R
ef

er
en

ce
va

lu
e(

a

1994

12 July Edelnor Distribution Inversiones Distrillima 60.0 176.49 294.15

12 July Edelsur Distribution Ontario Quinta AW 60.0 212.10 253.50

1995

25 April Cahua Generation Sindicato Pesquero 60.0 41.80 69.67

17 Oct Edegel Generation Generadores Co. 60.0 524.40 100 874.00

12 Dec Etevensa(b Generation Consorcio Generalima 60.0 120.10 280 200.17

15 Dec EDE-Chancay Distribution Inversiones Distrilima 60.0 10.40 17.33

1996

25 June Egenor Generation Inversiones Dominion 60.0 228.20 100 380.33

27 June EDE-Cañete Distribution Luz del Sur S. A. 100.0 8.60 8.60

2 Oct Empresa
Eléctrica de
Piura(c

Generation Consorcio Eléctrica Cabo
Blanco

60.0 59.67 80 99.45

1997

11 Feb Electro Sur
Medio(d

Distribution Consorcio HICA 98.20 51.28 (d 52.22

TOTAL 1381.76 560

Notes: (a The value of each firm at the time of privatization, determined according to a price paid for
100% sale of the stock of each enterprise.

(b For capitalization;

(c 40.33% of the stock for US$ 40 million by capitalization, and 19.67% for US$ 19.67 million
as payment to the government;

(d 50% through the ‘Programa de Promoción Empresarial’ and 50% by investments in
electrification.

Source: COPRI.

������$IWHU�WKH�SULYDWL]DWLRQ

3ULYDWL]DWLRQ�UHVXOWV� LQ� WKH�HOHFWULF�VHFWRU�DUH� LPSUHVVLYH��HYHQ� WKRXJK�PDQ\�LPSRUWDQW
ILUPV�DQG�DVVHWV�DUH�\HW�WR�EH�WUDQVIHUUHG�WR�WKH�SULYDWH�VHFWRU��,Q�WHUPV�RI�HDUQLQJV�IRU
WKH�FRXQWU\��SULYDWL]DWLRQ�RI�WKH�VHFWRU�KDG�JHQHUDWHG�86����������PLOOLRQ�E\�������RI

������������������������������������������������

� (*(125��&DKXD��(7(9(16$�DQG�(OHFWULF�&RPSDQ\�RI�3LXUD�

� (OHFWUR�6XU�0HGLR��(OHFWURQRUWH�0HGLR��(OHFWUR�1RUWH��(OHFWUR�1RURHVWH�DQG�(OHFWURFHQWUR�
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ZKLFK� 86�� �������� PLOOLRQ� ZHUH� REWDLQHG� IURP� VWRFN� VDOHV� DQG� 86�� ������ PLOOLRQ
WKURXJK�WKH�FDSLWDOL]DWLRQ�RI�(WHYHQVD�DQG�WKH�(OHFWULF�&RPSDQ\�RI�3LXUD�

,QYHVWPHQWV� E\� WKH� SULYDWL]HG� FRPSDQLHV�� WRWDOOLQJ� 86�� ����PLOOLRQ�� KDYH� PRUH� WKDQ
GRXEOHG� WKH� LQLWLDO� LQYHVWPHQW� FRPPLWPHQW� RI� 86�� ���� PLOOLRQ�� 3ULYDWL]DWLRQ� DOVR
LQFUHDVHG�WKH�SRZHU�JHQHUDWLRQ�FDSDFLW\�E\�PRUH�WKDQ����SHU�FHQW�LQ�ILYH�\HDUV��WLOWLQJ
WKH� EDODQFH� IURP� K\GUR� WR� WKHUPRHOHFWULF� JHQHUDWLRQ�� 3HUX¶V� KHDY\� UHOLDQFH� RQ
K\GURHOHFWULF� JHQHUDWLRQ� PDNHV� WKH� FRXQWU\� HVSHFLDOO\� YXOQHUDEOH� WR� FOLPDWLF
FLUFXPVWDQFHV�� OLNH� IORRGV� DQG� GURXJKWV�� $� PRUH� EDODQFHG� JHQHUDWLRQ� SURILOH� ZDV
QHHGHG�� DQG� WKHUPRHOHFWULFDO� JHQHUDWLRQ� KDV� EHHQ� LQFUHDVHG� RYHU� ���� SHU� FHQW� VLQFH
�����WR�PHHW�WKLV�GHPDQG�

Table 11
 Efficiency improvements in the electric sector, 1994-99

1994 1999

Time to respond to queries/complaints, hours 27 1
Time to repair defects, days 7 1
Time to install meter, days 45 2

Source: Edelnor.

Figure 3
The evolution of the index of basic electric rates

(August 1990 = 100)
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%7���5HVLGHQFLDO��)L[HG 07���&RPPHUFLDO��)L[HG

%7���5HVLGHQFLDO��9DULDEOH 07���&RPPHUFLDO��9DULDEOH

Note: Fixed monthly rates, particularly for energy and power, depend on the generation costs and on
the added value of the distribution. Thus, prices vary according to the location of the final
customer. For this reason, rates applicable in the Lima province were used because these
represent the greatest share of sales in Peru (67% of the sales of the distribution companies).

Source: CTE Statistical Yearbooks (1992-99).

3ULYDWL]DWLRQ� KDV� DOVR� KDG� DQ� LPSRUWDQW� SRVLWLYH� HIIHFW� RQ� WKH� TXDOLW\� RI� OLIH� RI� WKH
SRSXODWLRQ�WKURXJK�LQFUHDVHG�DFFHVV�WR�HOHFWULFLW\��)RU�H[DPSOH��FXUUHQWO\�����SHU�FHQW
RI�(GHOQRU�FXVWRPHUV�� ���SHU� FHQW�RI�ZKRP�EHORQJ� WR� WKH�SRRUHU� VHJPHQWV�RI�/LPD¶V
LQKDELWDQWV�� KDYH� HOHFWULFLW\�� (GHOQRU¶V� LQYHVWPHQWV� KDYH� DGGHG� �������� FXVWRPHUV� LQ
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DSSUR[LPDWHO\� ���� FRPPXQLWLHV� WR� WKH� QHWZRUN�� 6LPLODUO\�� FXVWRPHU� VHUYLFH� KDV
LPSURYHG��7R�SURYLGH�D�PRUH�FRPIRUWDEOH�DQG�SUDFWLFDO�VHUYLFH��GLVWULEXWLRQ�FRPSDQLHV
VWDUWHG� FDOO�OLQHV� WR� HDVH� FXVWRPHU� GRXEWV�� 'LVWULEXWLRQ� FRPSDQLHV� KDYH� PDGH� KXJH
LPSURYHPHQWV� LQ� HIILFLHQF\�� ZKLFK� FDQ� EH� VHHQ� LQ� WKH� UHGXFWLRQ� RI� WLPH� UHTXLUHG� WR
REWDLQ�FHUWDLQ�VHUYLFHV��7DEOH�����

,Q� WKH� SUH�UHIRUP� SHULRG�� UDWHV� IRU� ILQDO� XVHUV� YDULHG� DFFRUGLQJ� WR� XVDJH�� LQGXVWULDO�
FRPPHUFLDO��UHVLGHQWLDO��SXEOLF�OLJKWHQLQJ��DQG�JHQHUDO�DJULFXOWXUDO��DPRQJ�RWKHUV��$IWHU
UHIRUP�� HQHUJ\� UDWHV� ZHUH� FRPELQHG� ZLWK� WDULII� RSWLRQV�� DQG� WKH� RQO\� WDULII
GLIIHUHQWLDWLRQ�WKDW�VWLOO�H[LVWV�LV�WKH�UHVLGHQWLDO�UDWH��RSWLRQ�%7���7KH�FRPPHUFLDO�UDWH�LV
FXUUHQWO\�RSWLRQ�07��

$V� )LJXUH� �� VKRZV�� WKH� IL[HG� UDWHV� IRU� ERWK� 07�� DQG� %7�� RSWLRQV� UHPDLQ� URXJKO\
FRQVWDQW� GXULQJ� ��������� 2Q� WKH� RWKHU� KDQG�� WKH� YDULDEOH� UDWH� IRU� WKH� %7�� RSWLRQ
�UHVLGHQWLDO��VKRZV�D�GUDVWLF� LQFUHDVH��ZKLOH� WKH� UDWH� IRU� WKH�07��RSWLRQ� �FRPPHUFLDO�
ZDV�VOLJKWO\�LQFUHDVHG�EHFDXVH�RI�WKH�QHHG�WR�HQVXUH�VHFWRU�YLDELOLW\�

$V� 7DEOH� ��� VXPPDUL]HV�� VHFWRUDO� JURZWK� DQG� WKH� TXDOLW\� RI� VHUYLFH� VKRZ� SRVLWLYH
UHVXOWV�� 7KH� ����SHU� FHQW� LQFUHDVH� LQ� ODERXU� SURGXFWLYLW\� DV� ZHOO� DV� WKH� ��� SHU� FHQW
GHFUHDVH�LQ�HQHUJ\�ORVVHV�GXULQJ������DUH�QRWHZRUWK\�

Table 12
Main indicators of the electric sector, 1994-98

1994 1998 % Change

Installed power (MW) 4,379.20 5,515.30 25.9
Electrification coefficient, %

National 58.5 70 19.7

Edelnor 76 100 31.6

Luz del Sur 76 100 31.6

Number of customers (in millions), national 2.31 3.05 32.0

Loss of energy in distribution systems at national level, % 20.6 12.4 -39.8

Per capita energy consumption (kWh) 404.4 566 40.0

Electric energy sales (GWh) 9,335 14,009 50.1

Productivity by employee

Edelnor 509 1,066 109.4

Luz del Sur 426 1,000 134.7

Source: Electricity Head Office; MEM, Statistical Yearbook 1998; Edelnor; Luz del Sur; CTE and
Continental SAP, Evolution and Perspectives of the Peruvian Electric Sector.

������,QWHUQDWLRQDO�FRPSDULVRQ

,Q� DGGLWLRQ� WR� WKH� SRVLWLYH� LQGLFDWRUV� JLYHQ� DERYH�� /LPD� FXUUHQWO\� KDV� WKH� EHVW� VWUHHW
OLJKWLQJ�LQGH[�LQ�/DWLQ�$PHULFD��IRU�H[DPSOH��(GHOQRU�KDV�LQVWDOOHG�VRPH���������QHZ
OLJKW�EXOEV�VLQFH�������%\�WKH�HQG�RI�������3HUX¶V�DYHUDJH�HOHFWULF�HQHUJ\�WDULII�LQ�WKH
UHVLGHQWLDO�VHFWRU�ZDV�ORZHU�WKDQ�LQ�$UJHQWLQD�DQG�&KLOH��DOEHLW�KLJKHU�WKDQ�LQ�&RORPELD
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DQG� (FXDGRU�� ZKHUH� FURVV�VXEVLGLHV� SUHYDLO���� $� VLPLODU� SDWWHUQ� LV� REVHUYHG� IRU� WKH
DYHUDJH�HOHFWULF�HQHUJ\�WDULII�RI�WKH�LQGXVWULDO�VHFWRU�LQ�������ZKHQ�DYHUDJH�WDULII�LQ�3HUX
ZDV� ORZHU� WKDQ� LQ� $UJHQWLQD�� &KLOH� DQG� &RORPELD�� DOWKRXJK� KLJKHU� WKDQ� LQ� (FXDGRU�
EHFDXVH�RI�WKH�VXEVLGLHV�DSSOLHG�LQ�WKDW�FRXQWU\�

Table 13
Street lighting in Latin America as of July 1999

City Bulbs per 100 customers

Lima Norte (Edelnor) 31
Río de Janeiro 22
Santiago 20
Bogotá 18
Buenos Aires 14

Source: Edelnor.

Table 14
Average prices of electricity in Latin America as of September 1996

(in US$/kWh)

Country Residential Commercial Industrial

Uruguay 0.1532 0.1649 0.0873
Chile 0.1376 0.1144 0.0769
Brazil 0.1342 0.1159 0.0557
Cuba 0.1209 0.0766 0.0734
Panama 0.1208 0.1193 0.0998
Argentina 0.1074 0.1592 0.0773
Peru 0.0972 0.1002 0.0564
Bolivia 0.0706 0.1413 0.0789
Paraguay 0.0671 0.0704 0.0557
Colombia 0.0443 0.1065 0.0892
Mexico 0.0403 0.0998 0.0382
Ecuador 0.0245 0.0550 0.0542
Venezuela 0.0121 0.0332 0.0296

Source: CTE.

��� 7KH�ZDWHU�DQG�VDQLWDWLRQ�VHFWRU

������7KH�SUH�UHIRUP�SHULRG

,Q�������3UHVLGHQW�)HUQDQGR�%HODXQGH�FUHDWHG�WKH�:DWHU�DQG�6HZHUDJH�1DWLRQDO�6HUYLFH
�6HQDSD��� PDNLQJ� DOO� GRPHVWLF� SRWDEOH� ZDWHU� DQG� VHZHUDJH� FRPSDQLHV� µVXEVLGLDU\
FRPSDQLHV¶� RU� µRSHUDWLYH� XQLWV¶� RI� 6HQDSD�� 7KHVH� FRPSDQLHV� ZHUH� WR� IXQFWLRQ� ZLWK
HFRQRPLF�� ILQDQFLDO� DQG� DGPLQLVWUDWLYH� DXWRQRP\�� $� VHSDUDWH� ZDWHU� DQG� VDQLWDWLRQ
FRPSDQ\� IRU�/LPD�DQG�&DOODR� �6HGDSDO��ZDV�DOVR� VHW�XS� WR�RSHUDWH�DV�D� VXEVLGLDU\� RI
6HQDSD��'HVSLWH�6HQDSD¶V�H[LVWHQFH�� WKH�SURYLVLRQ�RI�ZDWHU� VHUYLFHV� LQ� VRPH� ORFDOLWLHV

������������������������������������������������

�� ,W�LV�LPSRUWDQW�WR�SRLQW�RXW�WKDW�WKH�HOHFWULF�WDULII�LV�H[HPSWHG�IURP�YDOXH�DGGHG�WD[��9$7��LQ�(FXDGRU�
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ZDV�WKH�GLUHFW�UHVSRQVLELOLW\�RI�GLVWULFW�RU�DQG�SURYLQFLDO�PXQLFLSDOLWLHV�� ,Q� UXUDO�DUHDV�
WKH�VHUYLFH�ZDV�YHVWHG�ZLWK�WKH�+HDOWK�0LQLVWU\�

7KH� QDWLRQDO� VWUXFWXUH� RI� ZDWHU� DQG� VHZHUDJH� VHUYLFHV� ZDV� FHQWUDOL]HG� XQWLO� WKH� ODWH
����V�� 7KXV�� WKHVH� VHUYLFHV� ZHUH� SURYLGHG� WKURXJKRXW� WKH� FRXQWU\� E\� RQO\� ��
DXWRQRPRXV� VXEVLGLDU\� FRPSDQLHV�� DQG� ���� RSHUDWLYH� XQLWV�� +RZHYHU�� D� IHZ� PRQWKV
EHIRUH�HQGLQJ�KLV�WHUP��3UHVLGHQW�$ODQ�*DUFtD�HQDFWHG�/HJLVODWLYH�'HFUHHV��1RV�����DQG
�����ZKLFK�VRXJKW�WR�GHFHQWUDOL]H�WKH�H[LVWLQJ�DGPLQLVWUDWLYH�VWUXFWXUH��2Q�WKH�RQH�VLGH�
WKLV�ZDV� DQ� DWWHPSW� WR� UHGUHVV� WKH� IDLOXUHV�RI� WKH�SUHYDLOLQJ� FHQWUDOL]HG� RUJDQL]DWLRQDO
VWUXFWXUH�� ZKLOH� RQ� WKH� RWKHU� KDQG�� *DUFLD¶V� DGPLQLVWUDWLRQ� WULHG� WR� UHWDLQ� FHUWDLQ
EDUJDLQLQJ� SRZHU� LQ� ZDWHU� DQG� VDQLWDWLRQ� LVVXHV�� *LYHQ� WKH� VXSSRUW� WKDW� *DUFLD¶V
SROLWLFDO�SDUW\��WKH�$35$��HQMR\HG�LQ�VRPH�UHJLRQV�RI�WKH�FRXQWU\��LW�FRXOG�HDVLO\�H[HUW
SUHVVXUH�RQ�WKH�QHZ�JRYHUQPHQW�LQ�D�PRUH�GHFHQWUDOL]HG�VHW�XS�

7KURXJK� WKHVH� GHFUHHV�� UHVSRQVLELOLW\� IRU� WKH� SRWDEOH� ZDWHU� DQG� WKH� XUEDQ� VHZHUDJH
VHUYLFHV� ZKLFK� KDG� EHHQ� VXEVLGLDULHV� RI� 6HQDSD�� ZDV� WUDQVIHUUHG� WR� SURYLQFLDO� DQG
GLVWULFW� DXWKRULWLHV�� 7KH� RQO\� H[FHSWLRQ� ZDV� 6HGDSDO� �/LPD¶V� 3RWDEOH� :DWHU� DQG
6HZHUDJH�6HUYLFH�&RPSDQ\��ZKLFK�FRQWLQXHG�WR�EH�XQGHU�FHQWUDO�JRYHUQPHQW�DXWKRULW\�
$OVR�� UHVSRQVLELOLW\� IRU� VHFWRU� VHUYLFHV� LQ� WKH� UXUDO� DUHDV�ZDV� VKLIWHG� IURP� WKH�+HDOWK
0LQLVWU\� WR� UHJLRQDO� JRYHUQPHQWV�� 'XULQJ� ������ 3HUX� KDG� D� ZDWHU� DQG� VHZHUDJH
FRYHUDJH�LQGH[�RI������SHU�FHQW�DQG������SHU�FHQW��UHVSHFWLYHO\�

,Q� WHUPV� RI� RSHUDWLYH� HIILFLHQF\�� WKH� ZDWHU� DQG� VHZHUDJH� VHFWRU� KDG� D� GLIIHUHQFH� RI
DSSUR[LPDWHO\� ������ PLOOLRQ� P�� EHWZHHQ� ZDWHU� YROXPHV� SURGXFHG� DQG� LQYRLFHG�
PHDQLQJ�WKDW�DERXW������SHU�FHQW�RI�SURGXFWLRQ�ZDV�QRW�LQYRLFHG��2WKHU�LQGLFDWRUV�VXFK
DV�WKH�QXPEHU�RI�WHQXUHG�VWDII��������HPSOR\HHV��DQG�WKH�QXPEHU�RI�ZRUNHUV�SHU������
FRQQHFWLRQV��������ZHUH�VWULNLQJO\�KLJK��)LQDOO\��ILQDQFLDO�VWDWLVWLFV�ZHUH�GLVFRXUDJLQJ�
DQG� VKRZHG� D� OHYHO� RI� LQYHVWPHQW� RI� 86�� ������PLOOLRQ� DQG� QHW� ORVHV� DIWHU� WD[HV� RI
86�������PLOOLRQ��7KH�UHDO�DYHUDJH�FRVW�SHU�FXELF�PHWHU�RI�SURGXFHG�ZDWHU�ZDV�DURXQG
������VROHV�

������7KH�UHIRUPV

'XULQJ�3UHVLGHQW�)XMLPRUL¶V�WHUP��VHYHUDO�ODZV�ZHUH�LQWURGXFHG�WR�IRVWHU�SULYDWH�VHFWRU
SDUWLFLSDWLRQ� LQ� WKH� ZDWHU� DQG� VDQLWDWLRQ� VHFWRU� LQ� DQ� HIIRUW� WR� ILQDQFH� LQIUDVWUXFWXUH
SURMHFWV�ZKLFK�WKH�SXEOLF�VHFWRU�ZDV�XQDEOH�WR�DIIRUG��)LJXUH�$��LQ�WKH�$SSHQGL[�VKRZV
D�WLPH�OLQH�RI�OHJLVODWLRQ�FKDQJHV�LQ�WKH�ZDWHU�VHFWRU��� ,Q�������/HJLVODWLYH�'HFUHH�1R�
���²�DOVR�NQRZQ�DV�WKH�3ULYDWH�,QYHVWPHQW�3URPRWLRQ�/DZ²ZDV�HQDFWHG�LQ�WKH�ZDWHU
DQG�VDQLWDWLRQ�VHFWRU��7KH�ODZ�UHPRYHG�DOO�REVWDFOHV�WR�SULYDWH�SDUWLFLSDWLRQ��DQG�RSHQHG
WKH� VHFWRU� WR� DQ\� FRPSDQ\� RU� SHUVRQ�� UHTXLULQJ� RQO\� WKDW� WKH� HQWUDQW� KDG� SULRU
DXWKRUL]DWLRQ�IURP�WKH�PXQLFLSDO�JRYHUQPHQW��7KH�SULYDWH�SURYLGHU�ZDV�WR�FKDUJH�XVHUV
DFFRUGLQJ�WR�D�WDULII�V\VWHP�IL[HG�E\�WKH�DXWKRULWLHV�

,Q� DGGLWLRQ�� WKH� JRYHUQPHQW� FUHDWHG� LQ� ����� WKH� 1DWLRQDO� 2IILFH� IRU� 6HUYLFHV� RI
6DQLWDWLRQ� �6XQDVV�� 6XSHULQWHQGHQFLD� 1DFLRQDO� GH� 6HUYLFLRV� GH� 6DQHDPLHQWR�� DV� WKH
VHFWRU¶V� UHJXODWRU\� ERG\�� 6XQDVV� RYHUVHHV� TXDOLW\� FRQWURO� RI� WKH� SURYLGHG� VHUYLFH�� WKH
WDULII�V\VWHP��DQG�UHJXODWLRQ�DV�ZHOO�DV�WKH�LQWHU�VHFWRUDO�FRRUGLQDWLRQ��WKH�SURYLVLRQ�RI
JXLGHOLQHV�IRU�LQYHVWPHQW�SODQV��DQG�WKH�UHVSHFWLYH�VXSHUYLVLRQ�RI�VDLG�LQYHVWPHQWV��%XW
6XQDVV¶V�RSHUDWLRQV�EHJDQ�WR�IXQFWLRQ�HIIHFWLYHO\�RQO\�LQ�������WZR�\HDUV�ODWHU��6LQFH�LWV
FUHDWLRQ�� WKH� FULWHULD� XQGHUO\LQJ� WDULII� UHJXODWLRQ� KDYH� EHHQ� HFRQRPLF� HIILFLHQF\�
ILQDQFLDO� YLDELOLW\�� VRFLDO� HTXLW\�� VLPSOLFLW\� DQG� WUDQVSDUHQF\�� ,Q� RUGHU� WR� HOLPLQDWH
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GLVWRUWLRQV�JHQHUDWHG�E\�SUHYLRXV�SROLFLHV�RI�FURVV�VXEVLGL]DWLRQ��SULFHV�DUH�VHW�DW�OHYHOV
HTXLYDOHQW�WR�WKH�ORQJ�UXQ�PDUJLQDO�FRVW�RI�SURYLGLQJ�ZDWHU��,Q�DGGLWLRQ��WKH�DLP�RI�WKH
WDULII�V\VWHP�LV�WKH�UHFRJQLWLRQ�DQG�SUHVHUYDWLRQ�RI�WKH�FRXQWU\¶V�VFDUFH�ZDWHU�UHVRXUFHV
�/LPD��IRU�LQVWDQFH��LV�LQ�DQ�DULG�ORFDWLRQ�ZLWK�DOPRVW�QLO�UDLQIDOO��

%\������6XQDVV�DFNQRZOHGJHG�WKH�RSHUDWLRQV�RI����VDQLWDU\�VHUYLFHV�HQWHUSULVHV��(36��
LQFOXGLQJ� WKH� VWDWH�RZQHG� 6HGDSDO�� $QRWKHU� ��� (36� DUH� RZQHG� E\� WKH�PXQLFLSDOLWLHV
DQG�SURYLGH�VHUYLFHV�WR�����SURYLQFHV�WKURXJKRXW�WKH�FRXQWU\��0RVW�RI�WKHVH�FRPSDQLHV
DUH� LQ� FULWLFDO� ILQDQFLDO� FLUFXPVWDQFHV� DQG� WKH� JRYHUQPHQW� HQDFWHG� LQ� $XJXVW� ����� D
QHZ�ODZ�IRU�ZDWHU�DQG�VDQLWDWLRQ�VHUYLFHV�LQ�RUGHU�WR�VROYH�WKH�VLWXDWLRQ�

������7KH�SRVW�UHIRUP�SHULRG

7KH�UHIRUP�SURFHVV�LQ�WKH�ZDWHU�DQG�VDQLWDWLRQ�VHFWRU�RI� WKH�HDUO\�����V�KDV�SURGXFHG
LQWHUHVWLQJ� UHVXOWV�� ,Q� WHUPV� RI� SK\VLFDO� LQIUDVWUXFWXUH�� ZDWHU� DQG� VHZHUDJH� FRYHUDJH
LQFUHDVHG�E\������WR������SHU�FHQW�DQG����SHU�FHQW��UHVSHFWLYHO\��,Q�DGGLWLRQ��WKH�QXPEHU
RI� LQVWDOOHG� FRQQHFWLRQV� UHDFKHG� �������� XQLWV� WKH� VDPH� \HDU�� ZKLFK� LPSOLHV� DQ
LQFUHPHQW�RI������SHU�FHQW��7DEOH������2SHUDWLYH�HIILFLHQF\��KRZHYHU��KDV�GURSSHG�

1RQ�LQYRLFHG�ZDWHU�DFFRXQWHG�IRU����SHU�FHQW�RI� WKH�WRWDO�SURGXFWLRQ�LQ�������DQG�WKH
GHWHULRUDWLQJ�HFRQRPLF�VLWXDWLRQ�RYHU�WKH�ODVW�\HDUV�KDV�LQFUHDVHG�WKH�QXPEHU�RI�LOOHJDO
FRQQHFWLRQV��6HUYLFH�TXDOLW\��RQ�WKH�RWKHU�KDQG��KDV�LPSURYHG�VLJQLILFDQWO\��,Q�������WKH
DYHUDJH�WLPH�IRU�DWWHQGLQJ�WR�FRPSODLQWV�ZDV�DURXQG����GD\V��LW�ZDV���GD\V�E\�������$W
WKH� VDPH� WLPH�� VWDII� RQ� SHUPDQHQW� FRQWUDFW�ZDV� UHGXFHG� WR� ������ HPSOR\HHV�� DQG� WKH
QXPEHU�RI�ZRUNHUV�SHU�������FRQQHFWLRQV�WR������

6HGDSDO¶V�ILQDQFLDO�FLUFXPVWDQFHV�VKRZ�UHPDUNDEOH�LPSURYHPHQW��,QYHVWPHQW�LQFUHDVHG
GXULQJ� WKH� ����V� WR� SHDN� DW�86��������PLOOLRQ� LQ� ������1HW� SURILWV� LQ� WKH� VDPH� \HDU
DIWHU� WD[HV� ZHUH� 86�� �������� )LQDOO\�� WKH� UHDO� DYHUDJH� FRVW� SHU� P�� GURSSHG� WR
DSSUR[LPDWHO\�������VROHV�LQ�������)XUWKHUPRUH��DIWHU�D�SHULRG�RI�WDULII�UHGXFWLRQ��WKHUH
ZDV�DQ�LPSRUWDQW�LQFUHDVH�LQ������LQ�WKH�FRPPHUFLDO�UDWH��DIWHU�ZKLFK�DYHUDJH�UDWHV�IRU
ERWK�FRPPHUFLDO�DQG�UHVLGHQWLDO�XVDJH�KDYH�VKRZQ�D�JUDGXDO�LQFUHDVH�

Figure 4
 The evolution of the index of water and sewerage rates (August 1990=100)
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GRPHVWLF�DYHUDJH FRQQHWLRQ�FKDUJH FRPPHUFLDO�DYHUDJH

Source: Sedapal Yearbooks (1994-99) and website.
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Table 15
Main indicators for the water and sewerage sector

1990 1994 1998 1999

Physical indicators

% of population served 72.59 65.57 59.51 58.72

% of water coverage 75.64 74.60 81.56 82.78

% of sewerage coverage 78.10 70.90 79.90 81.00

Area served, hectares 30,722 33,152 38,894 39,762

Water network length, in kilometres 6,527 7,121 8,464 8,652

Drainpipe network length, in kilometres 6,130 6,746 8,033 8,203

Number of connections 654,140 762,929 871,723 864,791

Operative indicators

Produced volume, ‘000 m3 544,730 729,292 705,298 682,509

Invoiced volume, ‘000 m3 348,133 427,664 387,917 388,712

Non-invoiced water, % 36.09 41.40 45.00 43.00

Level of measurement, % 56.62 47.30 40.44

Level of micro-measurement(a, % 29.01 3.50 32.21 51.02

Service indicators

Average hours of water supply to primary
network, per day n/a 21.3 20.1 23.2

Average time for handling complaints,
in days n/a 14 9 4

Staff

Regular staff 3,481 1,901 1,555 1,562

Workers per 1,000 connections 5.32 2.49 1.78 1.81

Financial indicators

Investments, in ‘000 dollars 14,271 51,021 130,647 101,501

Net profits after taxes, in ‘000 dollars (21,300) 68,259 75,989 69,099

Average water tariff (combined) in soles/m3 0.09 0.67 1.20 1.37

Domestic water tariff (combined in soles/m3 0.07 0.51 0.94

Average cost per m3 invoiced 0.07 0.57 1.40 1.39

Average cost per m3 produced 0.04 0.33 0.77 0.79

Average time of collection, in days 116 96 132 111

Real(b

GPI (annual average, 1990-base) 1.00 14.70 20.87 21.59

Average water tariff (combined) in soles/m3 0.090 0.046 0.058 0.064

Domestic water tariff (combined) in soles/m3 0.070 0.035 0.045

Average cost per m3 invoiced 0.068 0.039 0.067 0.064

Average cost per m3 produced 0.043 0.023 0.037 0.037

Notes: (a The level of micro-measure is calculated from the year 1994 when Sunass started
operations. Its equivalent in the previous years is a percentage of the number of
connections invoiced with effective measurement from total connections.

(b Calculus with gemetric GPI.

Source: Sedapal (statistical yearbooks and the internet).
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+RZHYHU�� LI�ZH� UHYLHZ� WKH�ZDWHU� VHUYLFH� RXWVLGH� /LPD�� L�H��� (36� RWKHU� WKDQ� 6HGDSDO�
SHUIRUPDQFH� LV� YHU\� SRRU� �$SSHQGL[� 7DEOH� $���� 6LPLODUO\�� WKH� ILQDQFLDO� VLWXDWLRQ� RI
PRVW�RI�WKHVH�FRPSDQLHV�VKRZV�YHU\�ODUJH�ORVVHV��)LJXUH����

)LQDOO\��LQ�DQ�LQWHUQDWLRQDO�FRPSDULVRQ��7DEOH������6HGDSDO�LQGLFDWRUV�ODJ�EHKLQG�WKRVH
RI�VLPLODU�FRPSDQLHV�LQ�6DQWLDJR��%RJRWi�DQG�6DR�3DXOR��)RU�H[DPSOH��6DQWLDJR¶V�ZDWHU
FRPSDQ\� VKRZV� DQ� HIILFLHQF\� UDWLR� RI� ���� �ZRUNHUV� SHU� ������ FRQQHFWLRQV���ZKLOH� WKH
FRUUHVSRQGLQJ� UDWLR� IRU� 6HGDSDO� LV� ����� 1RQ�LQYRLFHG� ZDWHU� LQ� 6DQWLDJR� DFFRXQWV� IRU
���SHU� FHQW�� IRU�6HGDSDO� LW� LV� ���SHU� FHQW��6DQWLDJR� DOVR� HQMR\V� ���� SHU� FHQW� FRYHUDJH
ZKLOH�FRYHUDJH�LQ�/LPD�LV������SHU�FHQW�

Figure 5
Net profits of ESPs in Peru
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Table 16
Basic indicators of water services in selected countries

Peru

Indicators 1994 1998

Chile
Santiago

Colombia
Bogota

Brazil
Sao Paulo

Workers per 1,000 connections 2.5 1.8 1.1 1.8 3.1
Average water tariff in US$/m3 0.3 0.4 n/a 0.4 0.4
Non-invoiced water, % 41.4 45.0 22.0 n/a n/a
Level of micro-measurement 3.5 32.3 n/a n/a n/a
Coverage, % 74.6 84.1 100.0 94.0 90.0

Note: n/a = not available.

Source: Sedapal; Guillermo and Dianderas, obtained from Bonifaz (2000).
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� (PSLULFDO�UHVXOWV�IURP�KRXVHKROG�VXUYH\V

$V� VKRZQ� LQ� WKH�SUHYLRXV� VHFWLRQ��GXULQJ� WKH� ODVW� VL[� \HDUV�3HUX¶V�PDLQ� XWLOLWLHV� KDYH
XQGHUJRQH� LPSRUWDQW� FKDQJHV� WKDW� KDYH� UHVXOWHG�� LQ� PRVW� FDVHV�� LQ� VLJQLILFDQW
LPSURYHPHQWV�RQ�WKH�VXSSO\�VLGH��,Q�WKLV�VHFWLRQ��ZH�IROORZ�WKH�PHWKRGRORJ\�RXWOLQHG�LQ
VHFWLRQ� �� WR� DVVHV� WKH� FRQVXPSWLRQ� DQG� ZHOIDUH� LPSDFWV� RQ� WKH� 3HUXYLDQ� XUEDQ
KRXVHKROGV�� :H� DWWHPSW� WR� YHULI\� WKH� HIIHFWV� RYHU� GLIIHUHQW� TXLQWLOHV� RI� WKH� YDULRXV
FKDQJHV�LQ�VXSSO\�DQG�SULFHV�RI�WKH�WKUHH�XWLOLWLHV�XQGHU�VWXG\�

Figure 6
Concentration curves for total utility expenditures, and for each utility individually
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:H�IROORZ�<RXQJHU��������WR�HVWLPDWH�WKH�FRQFHQWUDWLRQ�FXUYHV�RI�WKH�H[SHQGLWXUH�IRU
HDFK�VHUYLFH� LQ�RUGHU� WR�KDYH�DQ� LQLWLDO�YLHZ�RI� WKH� LQFRPH�GLVWULEXWLRQ� LPSDFWV�RI� WKH
FKDQJHV��)LJXUH���SUHVHQWV�WKH�H[SHQGLWXUH�GLVWULEXWLRQ�LQ�HDFK�SXEOLF�VHUYLFH��ZLWK�WKH
SRSXODWLRQ�FODVVLILHG�IURP�WKH�SRRUHVW�WR�WKH�ULFKHVW�JURXSV��7KLV�DOORZV�XV�WR�VHH�ZKLFK
VHUYLFHV�DUH�PRUH�UHJUHVVLYH��PRUH�FRQFDYH�FXUYHV��DQG�ZKLFK�PRUH�SURJUHVVLYH��FXUYHV
QHDUHU� WR� WKH� LPDJLQDU\� ����OLQH��� ,W� LV� FOHDUO\� QRWLFHDEOH� WKDW� IRU� WKH� WKUHH� \HDUV
DQDO\VHG�� LQLWLDO� GLVWULEXWLRQ� RI� WHOHSKRQH� H[SHQGLWXUHV�� E\� IDPLOLHV�� ZDV� WKH� PRVW
GLVWRUWHG�� DQG� ZDV� KHDYLO\� FRQFHQWUDWHG� LQ� WKH� ULFKHU� VWUDWXP�� 'HVSLWH� WKH� LQLWLDO
FLUFXPVWDQFHV�� WHOHSKRQH� H[SHQGLWXUHV� LQFUHDVHG� DW� DOO� LQFRPH� OHYHOV��&DOFXODWLRQV� IRU
WKH�\HDU������VKRZ�WKDW�WKH�WHOHSKRQH�FXUYH�VLJQLILFDQWO\�ORVW�LWV�FRQFDYLW\��5HVXOWV� LQ
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WKH�FDVH�RI�ZDWHU�DQG�HOHFWULFLW\��RQ�WKH�RWKHU�KDQG��DUH�OHVV�HYLGHQW��,W�FDQ��QHYHUWKHOHVV�
EH� VWDWHG� WKDW�ERWK� VHUYLFHV� WHQG� WR�EH� VOLJKWO\�PRUH�SURJUHVVLYH�ZKHQ�FRPSDUHG�ZLWK
WKH�WRWDO�DFFXPXODWHG�H[SHQGLWXUH�FXUYH�

)LJXUH��� FRPSDUHV� WKH� H[SHQGLWXUH� LQ� HDFK� VHUYLFH� GXULQJ� WKH� WKUHH� \HDUV� DQDO\VHG� WR
GHWHUPLQH�LI�H[SHQGLWXUH�GLVWULEXWLRQ�KDV�FKDQJHG�VLJQLILFDQWO\�EHWZHHQ������DQG������
$V�WKH�ILJXUH�VKRZV��D�VLJQLILFDQW�FKDQJH�KDV�WDNHQ�SODFH�RQO\�LQ�WKH�FDVH�RI�WHOHSKRQHV�
LQ�ZKLFK�WKH�H[SHQGLWXUH�VWUXFWXUH�LQ������ZDV�PXFK�PRUH�UHJUHVVLYH�WKDQ�LQ�������DQG
HYHQ�PRUH�VR�WKDQ�LQ������

Figure 7
Concentration curves according to type of utility, by years

7
RW
DO
��D
FF
XP
XO
DW
HG
�H
[S
HQ
GL
WX
UH

������������

������

$
FF
XP
XO
DW
HG
�H
[S
HQ
GL
WX
UH
�LQ
�Z
DW
HU

3RSXODWLRQ�RUGHUHG�E\�WRWDO�H[SHQGLWXUH

([SHQGLWXUH�LQ�ZDWHU

������������

������

$
FF
XP
XO
DW
HG
�H
[S
HQ
GL
WX
UH
�LQ
�H
OH
FW
UL
FL
W\

3RSXODWLRQ�RUGHUHG�E\�WRWDO�H[SHQGLWXUH

([SHQGLWXUH�LQ�HOHFWULFLW\

������������

������

$
FF
XP
XO
DW
HG
�H
[S
HQ
GL
WX
UH
�L
Q�
WH
OH
SK
RQ
H

3RSXODWLRQ�RUGHUHG�E\�WRWDO�H[SHQGLWXUH

([SHQGLWXUH�LQ�WHOHSKRQH

������������

������

� �� �

�

��

�

� �� �

�

��

�

�
3RSXODWLRQ�RUGHUHG�E\�WRWDO�H[SHQGLWXUH

7RWDO�([SHQGLWXUH

�

� �� �

��

���

�

�

� �� �

�

��

�

7KH� :DGGDPV�3ULFH� DQG� +DQFRFN� ������� PHWKRGRORJ\� UHTXLUHV� WKDW� WKH� TXDQWLW\� RI
WHOHSKRQH�VHUYLFH�FRQVXPSWLRQ�EH�IL[HG��VHH�WKH�VHFWLRQ�RQ�PHWKRGRORJ\���:H�FDQ�WDNH
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WKH�YDOXH�RI�WKH�H[SHQGLWXUH�UHSRUWHG�IRU�WKH�LQLWLDO�\HDU��������RU�WKH�ILQDO�\HDU�������
RU�FDOFXODWH�WKH�DYHUDJH�RI�ERWK��:KHQ�WKH�UHIHUHQFH�FRQVXPSWLRQ�KDV�EHHQ�FDOFXODWHG�
WKH�YDOXH�LV�DVVHVVHG�E\�WDNLQJ�WKH�LQLWLDO�DQG�WKH�ILQDO�SULFH��*LYHQ�WKDW�WKH�TXDQWLW\�RI
FRQVXPSWLRQ�LV�IL[HG�E\�GHILQLWLRQ��FKDQJHV�LQ�FRQVXPSWLRQ�DUH�DWWULEXWHG�WR�FKDQJHV�LQ
SULFHV��,I�WKHUH�LV�D�IDOO�LQ�SULFHV�GXULQJ�WKH�WZR�UHIHUHQFH�\HDUV��WKH�UHVXOWLQJ�FKDQJHV�LQ
FRQVXPSWLRQ�ZRXOG�EH�SRVLWLYH�

,Q� SUDFWLFH�� WKH� HVWLPDWLRQ� LV� QRW� HDV\� SDUWLFXODUO\� LQ� WKH� FDVH� RI� WHOHSKRQH� VHUYLFHV
EHFDXVH�WKHVH�DUH�PDGH�XS�RI�WKUHH�GLIIHUHQW�FDWHJRULHV��ORFDO��QDWLRQDO�ORQJ�GLVWDQFH�DQG
LQWHUQDWLRQDO� ORQJ� GLVWDQFH� FDOOV�� ,Q� DGGLWLRQ�� WKHUH� H[LVWV� D� IL[� FKDUJH�� WKH� VR�FDOOHG
µEDVLF� UHQW¶�� ZKLFK� LV� DSSOLHG� PRQWKO\� UHJDUGOHVV� RI� ZKHWKHU� WKH� FRQVXPHU� XVHV� WKH
VHUYLFH�RU�QRW��&RPSOLFDWLRQV�DUH�FDXVHG�E\�WKH�IDFW�WKDW�/606¶V�GDWD�RQ�WRWDO�WHOHSKRQH
H[SHQGLWXUHV� IRU� WKH� KRPH� DUH� QRW� GLYLGHG� LQWR� WKH� GLIIHUHQW� FDWHJRULHV�� 7KXV�� WR
GHFRPSRVH� WKH� WRWDO� WHOHSKRQH� H[SHQGLWXUH�� GHPDQG� HTXDWLRQV� IRU� HDFK� RI� WKH� WKUHH
WHOHSKRQH� VHUYLFHV� ZHUH� HVWLPDWHG�� 7KLV� ZDV� SRVVLEOH� GXH� WR� WKH� DYDLODELOLW\� RI� DQ
DGGLWLRQDO�VRXUFH�RI�LQIRUPDWLRQ�IURP�WKH�0HWURSROLWDQ�/LPD�7HOHSKRQH�6HUYLFH�6XUYH\
���������&XiQWR�6��$����7KH�HTXDWLRQ�KDV�WKH�IROORZLQJ�IRUP�

mgbbbbbbbbb ++++++++++= ;ZRP\RXQIDP<<SSST
/',/'1/2& ���
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������
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ZKHUH�����T�  TXDQWLW\� RI� SXOVHV� ���PLQXWH� EORFNV�� FRQVXPHG� LQ� FHUWDLQ� W\SH� RI
VHUYLFH

S/2&  ORFDO�FDOO�WDULII�E\�SXOVH

S/'1  QDWLRQDO�ORQJ�GLVWDQFH�FDOO��/'1��WDULII�E\�SXOVH

S/',  LQWHUQDWLRQDO�ORQJ�GLVWDQFH�FDOO��/',��WDULII�E\�SXOVH

<  KRPH�LQFRPH

IDP  KRPH�PHPEHUV�QXPEHU

\RXQ  SHUFHQWDJH�RI�\RXQJ�SHRSOH��PHQ�DQG�ZRPHQ���LQ�WKH�KRPH��EHWZHHQ
���DQG����\HDUV�RI�DJH

ZRP  SHUFHQWDJH�RI�ZRPHQ�LQ�WKH�KRPH�EHWZHHQ����DQG����\HDUV�RI�DJH

;  RWKHU� LQGHSHQGHQW� YDULDEOHV� YHFWRU� DV� WKH� OHYHO� RI� HGXFDWLRQ� RI� WKH
KRXVHKROG� KHDG�� WKH� WHOHSKRQH� SHQHWUDWLRQ� LQGH[� �IRU� ORFDO� FDOOV
GHPDQG���WKH�H[LVWHQFH�RI� UHODWLYHV�LQ�DQRWKHU�SURYLQFH��IRU�QDWLRQDO
ORQJ�GLVWDQFH�FDOOV�GHPDQG��DQG�WKH�H[LVWHQFH�RI�UHODWLYHV�DEURDG��IRU
LQWHUQDWLRQDO�ORQJ�GLVWDQFH�FDOOV�GHPDQG��

8VLQJ� WKH� /606� KRXVHKROG� FKDUDFWHULVWLFV� DQG� WKH� FRHIILFLHQWV� RI� WKH� SUHYLRXV
UHJUHVVLRQ��LW�ZDV�IHDVLEOH�WR�FDOFXODWH�DQ�HVWLPDWHG�TXDQWLW\�RI�WKH�FRQVXPSWLRQ�IRU�HDFK
W\SH�RI�WHOHSKRQH�VHUYLFH��7KHVH�TXDQWLWLHV�ZHUH�WKHQ�PXOWLSOLHG�E\�WKH�UHVSHFWLYH�SULFHV
WR� REWDLQ� HVWLPDWHV� RI� WKH� H[SHQGLWXUH� LQ� WHOHSKRQH� VHUYLFHV�� 7KXV�� LW� ZDV� SRVVLEOH� WR
GHWHUPLQH� HDFK� W\SH� RI� VHUYLFH� LQ� WKH� WRWDO� H[SHQGLWXUH�� 7KH� HVWLPDWHG� H[SHQGLWXUH
VWUXFWXUH�ZDV�DSSOLHG�WR�WKH�WRWDO�H[SHQGLWXUH�SURYLGHG�E\�WKH�/606��$IWHU�WKLV��LW�ZDV
SRVVLEOH�WR�FDOFXODWH�WKH�PRQHWDU\�JDLQV��RU�ORVVHV��FDXVHG�E\�SULFH�FKDQJHV�

)LJXUH���VKRZV�WHOHSKRQH�VHUYLFH�FRQVXPSWLRQ�LQ�PLQXWHV�IRU������������DQG������IRU
KRXVHKROGV� DFFRUGLQJ� WR� HDFK� LQFRPH� TXLQWLOH�� $V�ZDV� H[SHFWHG�� WKH� ULFKHVW� TXLQWLOHV
UHFRUG�PRUH�PLQXWHV� LQ�HDFK� W\SH�RI�VHUYLFH��$Q�XSZDUG� WUHQG� LQ�FRQVXPSWLRQ�FDQ�EH
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QRWHG�IRU�ORQJ�GLVWDQFH�FDOOV��ERWK�DW�WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�OHYHOV��7KLV�SDWWHUQ�LV
QRW�DSSDUHQW�LQ�ORFDO�FDOOV�

Figure 8
 Usage of telephone services in urban Peru according to income quintiles,

1991, 1994 and 1997
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Note: The LSMS 1991 survey does not include information on communities in the jungle.

Source: LSMS (1991, 1994 and 1997).

7DEOH����VKRZV�H[SHQGLWXUH�FKDQJHV�IRU�HDFK�W\SH�RI�WHOHSKRQH�VHUYLFH�EDVHG�RQ�D�IL[HG
OHYHO� RI� FRQVXPSWLRQ� DQG� SULFHV� IOXFWXDWLRQV� EHWZHHQ� WKH� WZR� SHULRGV� �:DGGDPV
3ULFH�+DQFRFN�PHWKRGRORJ\���*LYHQ� WKH� UHGXFWLRQ� LQ� UHDO� WDULIIV� IRU� DOO� WKUHH� W\SHV�RI
FDOOV��WKH�FKDQJH�LQ�H[SHQGLWXUH��LQ�D�PDMRULW\�RI�WKH�FDVHV��LV�SRVLWLYH�EHWZHHQ���������
DQG� EHWZHHQ� ��������� 7KLV� LV� FRQILUPHG� HVSHFLDOO\�ZKHQ�T
� LV� DVVXPHG� WR� EH� RQH� RI
������VHH�FROXPQ���RI�7DEOH������DQG�LW�EHFRPHV�FOHDU� WKDW� WKHUH� LV�DQ� LQFUHDVH� LQ� WKH
H[SHQGLWXUH�IRU�DOO� LQFRPH�TXLQWLOHV��)XUWKHUPRUH�� WKH�SRVLWLYH�LPSDFW� LV�HYHQ�VWURQJHU
LQ�WKH�ULFKHU�TXLQWLOHV�EHFDXVH�WKH\�JHQHUDOO\�FRQVXPH�PRUH�XQLWV�RI�WHOHSKRQH�VHUYLFHV�
WKXV�PDNLQJ�WKH�LPSDFW�RI�WKH�LQFUHDVH�LQ�WKH�EDVLF�UHQW�UHODWLYHO\�VPDOOHU�
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Table 17
Changes in telephone expenditures according to expenditure quintiles, 1991, 1994 and 1997

(in Peruvian soles at June 1994 prices)

ENNIVs 1991-97 ENNIVs 1994-97 Panel 1994-97

Q97
P91-P97

Q91
P91-P97

Q97
P94-P97

Q94
P94-P97

Q97
P94-P97

Q94
P91-P97

QPROM
P91-P97

Quintile I (poorer)
 spending in fixed rent -23.05 -24.71 -17.54 -18.53 -17.08 -18.20 -18.57
 spending in local calls 20.80 6.52 3.54 2.59 3.54 2.82 3.09

 spending in LDN calls 0.21 -0.04 0.53 0.28 0.50 0.21 0.41

 spending in LDI calls 7.84 0.24 2.47 1.02 2.41 0.74 1.82

Total 5.80 -17.99 -11.01 -14.63 -10.64 -14.43 -13.25

Quintile II
 spending in fixed rent -23.12 -24.96 -17.55 -18.46 -17.85 -18.04 -18.68
 spending in local calls 25.11 9.58 4.31 2.90 3.82 3.31 3.12
 spending in LDN calls 0.23 -0.05 0.58 0.31 0.50 0.34 0.31

 spending in LDI calls 9.37 0.28 2.95 1.13 2.79 1.19 1.42

Total 11.60 -15.15 -9.71 -14.11 -10.74 -13.20 -13.84

Quintile III
 spending in fixed rent -22.34 -25.52 -16.88 -18.68 -16.67 -18.89 -17.80

 spending in local calls 24.70 11.12 4.37 3.45 4.22 3.97 3.70
 spending in LDN calls 0.22 -0.04 0.56 0.33 0.47 0.31 0.41
 spending in LDI calls 8.22 0.28 2.58 1.14 2.37 0.95 1.93

Total 10.80 -14.16 -9.38 -13.76 -9.61 -13.65 -11.77

Quintile IV
 spending in fixed rent -22.07 -25.12 -16.68 -18.54 -16.75 -18.33 -18.47

 spending in local calls 30.73 16.72 5.35 4.50 5.82 3.63 4.18

 spending in LDN calls 0.26 -0.06 0.64 0.45 0.65 0.33 0.40
 spending in LDI calls 10.43 0.50 3.27 1.56 3.47 1.13 1.95

Total 19.35 -7.96 -7.41 -12.03 -6.82 -13.24 -11.93

Quintile V
 spending in fixed rent -21.33 -24.45 -16.04 -17.92 -18.41 -17.57 -17.68
 spending in local calls 53.20 29.49 9.79 8.91 7.70 6.68 8.08

 spending in LDN calls 0.44 -0.11 1.06 0.80 0.81 0.59 0.86

 spending in LDI calls 14.50 0.83 4.56 2.71 3.93 2.03 3.67

Total 46.81 5.76 -0.62 -5.50 -5.97 -8.27 -5.08

Total
 spending in fixed rent -22.38 -24.95 -16.94 -18.42 -17.35 -18.21 -18.24
 spending in local calls 30.80 14.74 5.45 4.55 5.01 4.07 4.41
 spending in LDN calls 0.27 -0.06 0.67 0.44 0.59 0.36 0.48

 spending in LDI calls 10.05 0.43 3.16 1.53 2.99 1.20 2.15

Total 18.74 -9.84 -7.66 -11.89 -8.76 -12.57 -11.20

Note: The LSMS 1991 survey does not include information on communities in the jungle.

Source: LSMS (1991, 1994, and 1997).
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,I�SDQHO�REVHUYDWLRQV�WKDW�FRUUHVSRQG�RQO\�WR���������DUH�XVHG�LQ�WKH�FDOFXODWLRQV�� WKH
LPSDFW�RI�QHZ�DFFHVV� LV�RYHUORRNHG��EHFDXVH�ZH�H[DPLQH�KRXVHKROGV�ZKLFK�KDYH�KDG
WHOHSKRQHV� LQ� ERWK� SHULRGV�� 7KXV�� DFFRUGLQJ� WR� SDQHO� FDOFXODWLRQV�� WKH� FKDQJH� LQ� WRWDO
H[SHQGLWXUH�RI�WHOHSKRQH�VHUYLFHV�LV�QHJDWLYH�LQ�DOPRVW�DOO�LQFRPH�TXLQWLOHV��EHFDXVH�RI
WKH�LQFUHDVH�LQ�IL[HG�UHQW��RIIVHWV�WKH�HIIHFW�RI�WKH�XQLW�WDULII�UHGXFWLRQ��7KH�WRWDO�HIIHFW�LV
SRVLWLYH� RQO\� LQ� FDVHV� ZKHUH� D� KLJK� UDWH� RI� WHOHSKRQH� VHUYLFH� XVDJH� H[LVWV�� 7KLV� LV
W\SLFDOO\�LQ�WKH�ULFKHVW�TXLQWLOH�

2Q�WKH�RWKHU�KDQG��LW�LV�LPSRUWDQW�WR�PHQWLRQ�WKDW�WKH�HIIHFW�RI�SURYLGLQJ�EHWWHU�DFFHVV�WR
WHOHSKRQH� VHUYLFHV�� HVSHFLDOO\� IRU� WKH� ORZHU� TXLQWLOHV�� LV� QRW� WDNHQ� LQWR� DFFRXQW� LQ
7DEOH�����JLYHQ�WKDW�DFFHVV�LPSURYHG�SULPDULO\�EHWZHHQ������DQG�������7KHUHIRUH��WKH
UHVXOWV� XQGHUHVWLPDWH� WKH�ZHOIDUH� JDLQV� E\� H[FOXGLQJ� KRXVHKROGV� WKDW� DFTXLUHG� DFFHVV
GXULQJ� WKLV� SHULRG�� 7RUHUR�� 6FKURWK� DQG� 3DVFy�)RQW� ������� VKRZ� WKDW� LI� WKLV� HIIHFW� LV
FRQWUROOHG��WKH�ORZHU�TXLQWLOHV�DOVR�KDYH�D�SRVLWLYH�JDLQ�LQ�FRQVXPHU�VXUSOXV��UHIOHFWLQJ
LPSURYHG�DFFHVV�IURP�DURXQG�������KRXVHKROGV�ZLWK�WHOHSKRQHV�LQ������WR���������E\
�����

(OHFWULFLW\�FRQWUDVWV�WKH�WUHQG�RI�WHOHSKRQH�VHUYLFHV��DV�HOHFWULFLW\�FRQVXPSWLRQ�KDV�JRQH
GRZQ� LQ� XUEDQ� 3HUX�� )LJXUH� �� VXPPDUL]HV� WKH� GHYHORSPHQW� LQ� NLORZDWWV� SHU� KRXU� IRU
HDFK�LQFRPH�TXLQWLOH�IRU������������DQG�������$SDUW�IURP�WKH�H[SHFWHG�SRVLWLYH�UHODWLRQ
EHWZHHQ�WRWDO�KRPH�LQFRPH��SUR[LHG�E\�WRWDO�H[SHQGLWXUH��DQG�HOHFWULFLW\�FRQVXPSWLRQ�
D�GUDVWLF�GURS�LV�REVHUYHG�IRU�DOO�TXLQWLOHV�

7DEOH����DOVR�VKRZV�WKDW��IL[LQJ�WKH�OHYHOV�RI�FRQVXPSWLRQ�RI�DQ\�\HDU��WKH�LQFUHDVH�LQ
WKH� SULFH� IRU� HOHFWULF� VHUYLFHV� KDV� FDXVHG� D� GHFUHDVH� LQ� WKH� H[SHQGLWXUH� RQ� HOHFWULFLW\
EHWZHHQ���������DQG���������

Figure 9
Electricity consumption in urban Peru by expenditure quintiles, 1991, 1994 and 1997

(in kW/h)
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I (poorer) ,, ,,, IV V (richer)

Note: The LSMS 1991 survey does not include information on communities in the jungle.

Source: LSMS (1991, 1994, and 1997).
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Table 18
Changes in electricity costs by expenditure quintiles for urban settlements,

1991, 1994 and 1997 (in Peruvian soles at June 1994 prices)

ENNIVs 1991-97 ENNIVs 1994-97 Panel 1994-97

Q97
P91-P97

Q91
P91-P97

Q97
P94-P97

Q94
P94-P97

Q97
P94-P97

Q94
P91-P97

QPROM
P91-P97

Quintile I (poorer) -12.07 -25.28 -6.56 -4.74 -3.92 -4.64 -4.63

Quintile II -15.77 -28.98 -8.12 -6.88 -6.58 -6.01 -6.84

Quintile III -20.32 -37.07 -9.18 -8.96 -8.24 -8.28 -8.47

Quintile IV -26.72 -42.40 -9.40 -11.54 -11.20 -10.98 -11.66

Quintile V (richer) -41.87 -84.42 -10.07 -17.94 -12.48 -15.54 -12.89

Total -23.64 -43.23 -8.58 -10.17 -8.56 -9.11 -8.89

Note: The LSMS 1991 survey does not include information on communities in the jungle.

Source: LSMS (1991, 1994, and 1997).

Figure 10
 Potable water consumption in urban settlements by expenditure quintile, 1991, 1994 and 1997
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Note: The LSMS 1991 survey does not include information on communities in the jungle.

Source: LSMS (1991, 1994, and 1997).

6LPLODU�WR�WKH�WHOHFRPPXQLFDWLRQV�VHFWRU�ZKLFK�KDV�EHHQ�FRUUHFWHG�IRU�QHZ�VXEVFULEHUV�
WKH�JUHDWHU�DFFHVV�RI� WKH�GLVDGYDQWDJHG�WR�HOHFWULF�VHUYLFHV�FKDQJHV� WKH� WRWDO� LPSDFW� WR
SRVLWLYH��7KLV�LPSOLHV�WKDW�WKH�ZHOIDUH�LQFUHDVH�RI�QHZ�EHQHILFLDULHV� LV�JUHDWHU� WKDQ�WKH
ZHOIDUH� GHFOLQH� IRU� ROG� VXEVFULEHUV� FDXVHG� E\� LQFUHDVHV� LQ� WDULIIV�� )RU� WKH� UHVW� RI� WKH
TXLQWLOHV��WKH�LPSDFW�UHPDLQV�QHJDWLYH�

)LQDOO\��ZLWK�UHVSHFW�WR�SRWDEOH�ZDWHU�VHUYLFHV��)LJXUH����VKRZV�FRQVXPSWLRQ�IRU������
����� DQG� ����� DFFRUGLQJ� WR� LQFRPH� TXLQWLOHV�� $V� H[SHFWHG�� WKH� ULFKHVW� TXLQWLOHV
FRQVXPH�WKH�ODUJHVW�DPRXQWV�RI�ZDWHU��DQG�WKHUH�LV�QR�FOHDU�WLPH�WUHQG��7DEOH����VKRZV
WKH� FKDQJHV� LQ�ZDWHU� H[SHQGLWXUH� EDVHG� RQ� D� IL[HG� FRQVXPSWLRQ� OHYHO� DQG� FKDQJHV� LQ
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SULFHV�EHWZHHQ�WKH�WZR�SHULRGV��*LYHQ�WKH�LQFUHDVH�LQ�WKH�SULFH�RI�ZDWHU�WKURXJKRXW�WKH
SHULRG��DOO�FKDQJHV�LQ�H[SHQGLWXUH�DUH�QHJDWLYH��LQ�RWKHU�ZRUGV��ZKHQ�WKH�FRQVXPSWLRQ
OHYHO�RI�DQ\�SHULRG�LV�IL[HG��H[SHQGLWXUH�LV�VPDOOHU�WKDQ�LQ������

,Q�DGGLWLRQ��DV�LQ�WKH�FDVH�RI�WHOHSKRQHV��ZH�DGMXVW�WKH�SDQHO�VDPSOH���������IRU�JUHDWHU
ZDWHU�DFFHVV��$V�H[SHFWHG��WKH�LPSDFW�RI�WKH�DGMXVWPHQW�LV�UHODWLYHO\�ORZ�EHFDXVH�RQO\�D
IHZ�XUEDQ� KRPHV�ZHUH�ZLWKRXW�ZDWHU� LQ� ������ DQG� WKHVH� KDG� REWDLQHG� WKH� VHUYLFH� E\
������7KHUHIRUH��WKH�QHJDWLYH�ZHOIDUH�HIIHFW�RI�WKH�LQFUHDVH�LQ�SULFHV�GXULQJ�WKH�SHULRG
SUHGRPLQDWHV�

7KH�ODVW�PHWKRGRORJ\�XVHV�WKH�+HFNPDQ�WZR�VWHS�SURFHGXUH� WR�PHDVXUH� WKH� LPSDFW�RI
FKDQJHV� LQ� XWLOLW\� SULFHV� RQ� WKH� ZHOIDUH� RI� KRXVHKROGV� �VHH� VHFWLRQ� �� IRU� GHWDLOV��
FRQWUROOLQJ� IRU� DFFHVV�� %XW� LQVWHDG� RI� H[SHQGLWXUH� HTXDWLRQV�� WKH� PRUH� VLPSOH
VSHFLILFDWLRQ�ZDV�FKRVHQ�WR�EXLOG�D�GHPDQG�HTXDWLRQ�V\VWHP��)URP�WKLV�HVWLPDWLRQ��WKH
SULFH�HODVWLFLWLHV�RI�WKH�WKUHH�XWLOLWLHV�ZHUH�IRXQG��DOORZLQJ�XV�WR�HVWLPDWH�WKH�FRQVXPHU
VXUSOXV�RI�WKH�KRXVHKROGV�IRU�WKH�WKUHH�\HDUV�/606�VXUYH\V�ZHUH�DYDLODEOH�

Table 19
 Changes in portable water costs by expenditure quintiles for urban settlements,

1991, 1994 and 1997 (in Peruvian soles at June 1994 prices)

ENNIVs 1991-97 ENNIVs 1994-97 Panel 1994-97

Q97
P91-P97

Q91
P91-P97

Q97
P94-P97

Q94
P94-P97

Q97
P94-P97

Q94
P91-P97

QPROM
P91-P97

Quintile I (poorer) -1.81 -3.01 -1.78 -2.92 -1.87 -3.70 -2.65

Quintile II -2.36 -3.81 -2.68 -3.58 -3.00 -3.19 -3.94

Quintile III -2.93 -3.89 -3.08 -4.79 -2.96 -4.22 -3.77

Quintile IV -3.39 -5.68 -4.02 -5.95 -3.67 -5.03 -4.30

Quintile V (richer) -5.81 -6.11 -6.92 -9.11 -5.48 -8.58 -6.41

Total -3.29 -4.47 -3.74 -5.35 -3.42 -4.95 -4.21

Note: The LSMS 1991 survey does not include information on communities in the jungle.

Source: LSMS (1991, 1994 and 1997).

Table 20
 Price elasticity of utilities in urban areas, 1991, 1994 and 1997

Telephone

Local LDN LDI   Water Electricity

1991 -0.931 -2.148 *** -5.009 *** -0.605 *** -1.001 ***

1994 -1.357 ** -2.779 *** -3.090 *** -0.877 *** -0.961 ***

1997 -1.129 ** -3.300 *** -2.853 *** -0.604 -1.033 ***

Notes: Level of significance: ** 95%; *** 99%:

The LSMS 1991 survey does not include information on communities in the jungle.

Source: LSMS (1991, 1994 and 1997).
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7DEOH����VKRZV�WKH�SULFH�HODVWLFLWLHV�IRU�WKH�VHUYLFHV�XQGHU�VWXG\����6SHFLILFDOO\� LQ�WKH
FDVH�RI�WHOHSKRQH��WKH�HODVWLFLW\�LV�ELJJHU�WR�ZKDW�SUHYLRXV�VWXGLHV�KDYH�VKRZQ�IRU�3HUX�
SDUWLFXODUO\�RQ� WKH�SDUW�RI� ORFDO�FDOOV� �VHH�3DVFy�)RQW�HW�DO��������7RUHUR�HW�DO��������
7KH� SULFH� HODVWLFLW\� LQ� WKHVH� WZR� VWXGLHV� IRU� ORFDO� FDOOV� IOXFWXDWHV� EHWZHHQ� ������ DQG
������ EXW� WKLV� LV� EDVHG� PDLQO\� RQ� /LPD� DQG� RWKHU� 3HUXYLDQ� FLWLHV� ZLWK� WKH� KLJKHVW
SHQHWUDWLRQ�UDWHV�

,Q�RXU�VSHFLILF�FDVH��WKH�HODVWLFLW\�LV�HVWLPDWHG�IRU�WKH�GRPDLQ�LQ�WKH�VXUYH\�WKDW�FRYHUV
DOO� XUEDQ� 3HUX�� 7KH� SUREOHP� ZLWK� WKLV� OHYHO� RI� DJJUHJDWLRQ� LV� WKDW� LW� LQFOXGHV� DQ
HQRUPRXV� YDULDQFH� LQ� WHUPV� RI� SHQHWUDWLRQ���� ZKLFK� FRXOG� H[SODLQ� WKH� KLJKHU
HODVWLFLWLHV���

:LWK�UHVSHFW�WR�ZDWHU�DQG�HOHFWULFLW\��ZDWHU�VHUYLFHV�DUH�HODVWLF�DQG�HOHFWULFLW\�VHUYLFHV
KDYH�HODVWLFLWLHV�FORVH�WR�XQLW\�IRU�WKH�WKUHH�SHULRGV�XQGHU�VWXG\�

$V�PHQWLRQHG�LQ�VHFWLRQ����WKHUH�DUH�WZR�PDLQ�DGYDQWDJHV�WR�WKLV�PHWKRGRORJ\��)LUVW��LW
DOORZV� XV� WR� FRUUHFW� IRU� DFFHVV� WR� DQ\� RI� WKH� VHUYLFHV� EHFDXVH� RI� LQIUDVWUXFWXUH
FRQVWUDLQWV� DQG�� VHFRQG�� LW� XVHV� D� V\VWHP� RI� HTXDWLRQV� WKDW� DOORZV� XV� WR� KDYH� D� EHWWHU
HVWLPDWH�RI�WKH�FRQVXPHU�VXUSOXV�IRU�HDFK�RI�WKH�VHUYLFHV�LQ�TXHVWLRQ�

7DEOH����VKRZV�WKH�FRQVXPHU�VXUSOXV�DQG�UHOHYDQW�FKDQJHV�LQ�WKH�WKUHH�XWLOLWLHV��ZDWHU�
HOHFWULFLW\�DQG�WHOHSKRQ\��IRU� WKH� WKUHH�\HDUV� IRU�ZKLFK�/606�VXUYH\V�ZHUH�DYDLODEOH�
&RQVLVWHQW�ZLWK�WKH�RWKHU�WZR�PHWKRGRORJLHV��WHOHSKRQH�VHUYLFH�LV�WKH�RQH�XWLOLW\�ZLWK�D
PDMRU�JDLQ�LQ�FRQVXPHU�VXUSOXV��&OHDUO\��JUHDWHU�DFFHVV�DQG�UHGXFWLRQ�LQ�WKH�UDWHV�IRU�WKH
WKUHH�W\SHV�RI�WHOHSKRQH�VHUYLFHV�DFFRXQW�IRU�WKLV�JDLQ�LQ�FRQVXPHU�VXUSOXV��2Q�WKH�RWKHU
KDQG��WKH�UDWH�RI�GHFUHDVH�LQ�ORFDO�FDOO�WDULIIV�GHFOLQHG�VLJQLILFDQWO\�E\�������ZKLOH� WKH
IL[HG� FKDUJH� FRQWLQXHG� WR� HVFDODWH� �VHH� VHFWLRQ�������7KLV�SHUPDQHQW� LQFUHDVH� LQ� IL[HG
WDULIIV� FRXOG� DFFRXQW� IRU� WKH� UHGXFWLRQ� LQ� WKH� FKDQJH� RI� VXUSOXV� EHWZHHQ� ����� DQG
�������

6LPLODUO\�� DV� VKRZQ� E\� WKH� RWKHU� WZR� PHWKRGRORJLHV�� QR� VLJQLILFDQW� JURZWK� LQ� WKH
FRQVXPHU�VXUSOXV�FDQ�EH�REVHUYHG��GHVSLWH�WKH�VLJQLILFDQW�LQFUHDVH�LQ�TXDOLW\�DQG�DFFHVV
RI�ZDWHU�VHUYLFHV��&RQVXPHU�VXUSOXV�KDV��RQ�DYHUDJH��UHPDLQHG�SUDFWLFDOO\�WKH�VDPH�DV
LQ� WKH�SUH�UHIRUP�SHULRG��7KLV�FRXOG�EH�D� UHIOHFWLRQ�RI� WKH� IDFW� WKDW� WKH�PDMRU� UHIRUPV
DIIHFWHG� /LPD� RQO\�� 0RVW� (63V� LQ� RWKHU� SDUWV� RI� 3HUX� DUH� LQ� H[WUHPHO\� FULWLFDO
FLUFXPVWDQFHV�

������������������������������������������������

�� 'HWDLOV�RQ�WKH�ILUVW�VWDJH�HVWLPDWLRQ�FDQ�EH�VHHQ�LQ�$SSHQGL[�7DEOH�$��

�� 7KH�ORZHVW�SHQHWUDWLRQ�LV�����OLQHV�SHU�KXQGUHG�KDELWDQWV�LQ�+XDQFDYHOLFD�DQG�LQ�/LPD��WKH�SURYLQFH
ZLWK�WKH�KLJKHVW�SHQHWUDWLRQ��LW�LV������SHU�KXQGUHG�KDELWDQWV�

�� 6LPLODU� VWXGLHV� OLNH� WKH� RQH� GRQH� E\� 0DUWLQV�)LOKR� DQG� 0D\R� ������� IRXQG� WRR� KLJK� HODVWLFLWLHV�
EHWZHHQ������DQG��������DQG�WKHUH�DUH�RWKHU�VHYHUDO�VWXGLHV�WKDW�IRXQG�HODVWLFLWLHV�EHWZHHQ��������DQG
��������VHH�3DVFR�)RQW�HW�DO�������IRU�D�UHYLHZ�RI�RWKHU�VWXGLHV��

���,W�LV�DOVR�LPSRUWDQW�WR�PHQWLRQ�WKDW�LQ������WKHUH�ZDV�DOVR�DQ�LQFUHDVH�LQ�WKH�UHDO�SULFH�RI�ORFDO�FDOOV��D
IDFWRU�ZKLFK�IXUWKHU�UHGXFHV�KRXVHKROG�FRQVXPHU�VXUSOXV��VHH�7RUHUR�HW�DO��������
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Table 21
Consumer surplus and consumer surplus changes related to utilities in urban areas,

1991, 1994 and 1997 (in Peruvian soles at June 1994 prices)

Consumer surplus Surplus change

1991 1994 1997 1991-94 1994-97 1991-97

Telephone
Local 199.53 157.87 242.37 -41.66 84.50 42.84
LDN 0.36 0.64 0.98 0.28 0.33 0.62
LDI 0.01 0.24 0.63 0.23 0.39 0.62

Water 38.21 32.08 37.99 -6.12 5.91 -0.22
Electricity 163.77 125.21 103.33 -38.56 -21.88 -60.44

Note: The 1991 LSMS survey does not include information on communities in the jungle.

Source: LSMS (1991, 1994 and 1997).

)LQDOO\��HOHFWULFLW\�DOVR�FRQIRUPV�WR�HDUOLHU�ILQGLQJV��EXW� WKLV� LV�VWLOO�VXUSULVLQJ�EHFDXVH
ZH� H[SHFWHG� WR� ILQG� JUHDWHU� LPSURYHPHQW� DV� D� UHVXOW� RI� WKH� UHIRUPV�� 7KHUH� DUH� WZR
SRVVLEOH� H[SODQDWLRQV�� )LUVW�� JLYHQ� WKH� RYHUGXH� QHHG� WR� LQFUHDVH� WDULIIV� LQ� WKH� SUH�
SULYDWL]DWLRQ�SHULRG��D�UH�DGMXVWPHQW�LQ�UDWHV�ZDV�LQHYLWDEOH�LQ�RUGHU�WR�UDLVH�HOHFWULFLW\
JHQHUDWLRQ� WR� DFFHSWDEOH� OHYHOV�� 6HFRQG�� WKH� SURFHVV� RI� UHIRUPV� LV� LQFRPSOHWH� DQG
WKHUHIRUH�WKH�LPSDFW�RQ�WKH�ZKROH�FRXQWU\�FDQQRW�EH�VHHQ�\HW�

&RQFOXVLRQV

7KH� ODVW� VL[� \HDUV� KDYH� EHHQ� H[WUHPHO\� LPSRUWDQW� LQ� UHVWUXFWXULQJ� 3HUX¶V� XWLOLWLHV�
+RZHYHU�� WKH� GHSWK� RI� WKH� UHIRUPV�� SDUWLFXODUO\� WKH� H[WHQW� RI� SULYDWL]DWLRQ�� KDV� EHHQ
XQHYHQ�DFURVV�VHFWRUV��7HOHSKRQH�VHUYLFHV�KDYH�EHHQ�FRPSOHWHO\�SULYDWL]HG�ZKLOH�ZDWHU
VHUYLFH� FRPSDQLHV� DUH� VWLOO� VWDWH�RZQHG� �SDUWLFXODUO\� 6HGDSDO�� D� PDMRU� FRPSDQ\��
(OHFWULFLW\� LV� LQ� WKH� PLGGOH� RI� WKLV� FRQWLQXXP� DV� LW� KDV� XQGHUJRQH� DQ� LQFRPSOHWH
SULYDWL]DWLRQ�SURFHVV��ZKLFK�OHIW�0DQWDUR�� WKH�PDMRU�K\GURHOHFWULF�SODQW��DV�ZHOO�DV� WKH
GLVWULEXWLRQ�HQWHUSULVHV�LQ�WKH�VRXWKHUQ�SDUW�RI�3HUX�LQ�VWDWH�RZQHUVKLS�

'HVSLWH� RI� WKLV� UHIRUP� PL[�� UHVXOWV� LQ� WHUPV� RI� LPSURYHPHQW� RQ� WKH� VXSSO\� VLGH� DUH
SRVLWLYH�DQG�YHU\� VLJQLILFDQW��7HOHSKRQH�GHQVLW\�SHU�����KDELWDQWV�KDV� LPSURYHG� IURP
���� WR� ����� ZDWHU� FRYHUDJH� IURP� ��� SHU� FHQW� WR� ��� SHU� FHQW�� DQG� HOHFWULILFDWLRQ
FRHIILFLHQWV�KDYH�JURZQ�RQ�DYHUDJH�E\����SHU�FHQW��%XW� WKHUH�DUH�VWLOO�PDMRU�SUREOHPV
ZKLFK�FRXOG�H[SODLQ�ZK\�ZHOIDUH�LPSDFWV�IRU�HOHFWULFLW\�DQG�ZDWHU�DUH�VWLOO�LQVLJQLILFDQW�
RU�HYHQ�QHJDWLYH�

,Q�WKH�FDVH�RI�ZDWHU��GHVSLWH� LWV�HIIRUWV� WR� LPSURYH�6HGDSDO¶V�VHUYLFHV�� WKH�JRYHUQPHQW
GLG� QRW� JLYH� VXIILFLHQW� LPSRUWDQFH� WR� WKH� RWKHU� (36� VHUYLQJ� WKH� UHVW� RI� WKH� FRXQWU\�
)XUWKHUPRUH�� 6HGDSDO� VWLOO� ODJV� EHKLQG� VLPLODU� HQWHUSULVHV� LQ� RWKHU� /DWLQ� $PHULFDQ
FRXQWULHV��$OWKRXJK����SHU�FHQW�RI�XUEDQ�KRXVHKROGV�KDYH�DFFHVV�WR�ZDWHU��LW�LV�RI� ORZ
TXDOLW\�DQG�DYDLODEOH�IRU� OLPLWHG�SHULRGV�RI� WLPH��)XUWKHUPRUH��RQO\����SHU�FHQW�RI� WKH
SRWDEOH�ZDWHU�LQ�WKH�XUEDQ�VHFWRUV�FRPSOLHV�ZLWK�EDFWHULRORJLFDO�TXDOLW\�VWDQGDUG��DQG�LQ
VPDOO�FLWLHV�WKLV�SHUFHQWDJH�GURSV�WR����SHU�FHQW��)HUQiQGH]�%DFD��������/HVV�WKDQ���SHU
FHQW�RI�KRXVHKROGV�KDYH�SHUPDQHQW�DFFHVV�WR�ZDWHU��DQG����SHU�FHQW�RI�ZDWHU�SURGXFHG
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LV�QRW� LQYRLFHG��&RQVHTXHQWO\��KRXVHKROGV� LQFXU� DGGLWLRQDO� FRVWV� LQ� HIIRUWV� WR� LPSURYH
TXDOLW\�DQG�WR�HQVXUH�DFFHVV�

,W�LV�GLIILFXOW�WR�HYDOXDWH�WKH�LPSDFW�RI�WKH�UHIRUPV�RQ�HOHFWULFLW\��EHFDXVH�WKH�SURFHVV�LQ
WKLV� VHFWRU� LV� VWLOO� LQFRPSOHWH�� ,PSRUWDQW� LPSURYHPHQWV�KDYH�EHHQ�PDGH��EXW� WKHVH� DUH
\HW�WR�UHDFK�PDMRU�XUEDQ�DUHDV�RI�3HUX��ZKLFK�H[SODLQV�ZK\�FRQVXPHUV��RQ�DYHUDJH��DUH
QRW�H[SHULHQFLQJ�DQ�LQFUHDVH�LQ�WKHLU�ZHOIDUH�

2Q�WKH�RWKHU�KDQG��ZHOIDUH�JDLQV�DUH�UHGXFHG�EHFDXVH�RI�WKH�MXPS�LQ�WDULIIV�QHFHVVDU\�IRU
WKH�YLDELOLW\�RI�WKH�VHFWRU��%\�������HOHFWULF�WDULIIV�RQ�DYHUDJH�FRYHUHG�MXVW����SHU�FHQW
RI�WKH�FRVWV�RI�HOHFWULFLW\��DQG�HOHFWULF�HQWHUSULVHV�ZHUH�FRQVLVWHQWO\�ORVLQJ�PRQH\��6LQFH
WKH�FUHDWLRQ�RI� WKH�&RPPLVVLRQ�RI�(QHUJ\�7DULIIV� �&7(��� WKH�DYHUDJH�UHVLGHQWLDO� WDULII
JUHZ�IURP���FHQWV�SHU�.:�KRXU�WR����FHQWV�E\�WKH�HQG�RI�������WKHQ�GURSSLQJ�WR�D�OLWWOH
RYHU� ��� FHQWV� EHWZHHQ� ����� DQG� ������ 7KLV� WDULII� LQFUHDVH�� HVSHFLDOO\� LQ� WKH� SHULRG
FRYHUHG�E\�WKH�/606�XWLOL]HG�KHUH��DOVR�H[SODLQV�ZK\�ZH�VHH�D�FRQVLVWHQW�UHGXFWLRQ�LQ
KRXVHKROG�FRQVXPHU�VXUSOXV�ZLWK�UHJDUG�WR�HOHFWULFLW\�

)LQDOO\�� WHOHSKRQ\� LV� WKH� VHFWRU�ZLWK�PDMRU� LPSURYHPHQWV� VLQFH� SULYDWL]DWLRQ��%RWK� LQ
WHUPV�RI� VXSSO\� DQG�GHPDQG�� UHVXOWV� VKRZ� D� SRVLWLYH� EDODQFH��'HVSLWH� WKLV� VLJQLILFDQW
LPSURYHPHQW�DQG�WKH�LQFUHDVH�LQ�SURJUHVVLYHQHVV�� LW� LV� LPSRUWDQW� WR�PHQWLRQ� WKDW� WKHUH
KDV�EHHQ�D�VLJQLILFDQW�UHGXFWLRQ�LQ�KRXVHKROG�FRQVXPHU�VXUSOXV�VLQFH�������7RUHUR�HW�DO�
������� 7KLV� LV�PDLQO\� D� UHIOHFWLRQ� RI� WKH� LQFUHDVH� LQ� WKH� SULFH� RI� ORFDO� FDOOV�� DQG� WKH
SHUPDQHQW� KLNH� LQ� WKH� IL[HG� UHQW�� SOXV� WKH� VOXJJLVK� SDFH� RI� UHGXFLQJ� WDULIIV� IRU� ORQJ
GLVWDQFH�FDOOV��%XW� WKH�SUHVHQFH�RI�QHZ� ILUPV�HQWHULQJ� WKLV� VHFWRU� LV� H[SHFWHG� WR�EULQJ
WKHVH� UDWHV� GRZQ� WR� LQWHUQDWLRQDO� VWDQGDUGV�� ,Q� WKLV� UHVSHFW�� WKH� UROH� RI� WKH
WHOHFRPPXQLFDWLRQV� UHJXODWRU\� DJHQF\� �2VLSWHO�� LV� YLWDO� IRU� FUHDWLQJ� WKH� QHFHVVDU\
FRQGLWLRQV�WKDW�DOORZ�QHZ�ILUPV�WR�HQWHU�WKH�PDUNHW�

,Q� VXPPDU\�� ZH� EHOLHYH� WKDW� WKH� XWLOLW\� VHUYLFHV� LQ� 3HUX� VWLOO� QHHG� FRQVLGHUDEOH
LPSURYHPHQW�� SDUWLFXODUO\� LQ� HOHFWULFLW\� DQG�ZDWHU��ZKHUH�PDMRU� UHIRUPV� DUH� \HW� WR� EH
FRQFOXGHG�RU�SHUKDSV�HYHQ�WR�EH�LQWURGXFHG��)LQDOO\��LQ�DOO�WKHVH�VHUYLFHV��ZH�FRQVLGHU�LW
QHFHVVDU\�WKDW�WKH�SURYLGHUV�RI�WKH�VHUYLFHV�GHYHORS�PRUH�FRPSUHKHQVLYH�FRQVXPSWLRQ
SODQV� WR� DFFRPSOLVK� JUHDWHU� EHQHILWV� LQ� WHUPV� RI� ZHOIDUH� DQG� UHYHQXHV� IRU� ERWK
FRQVXPHUV� DQG� SURGXFHUV� DOLNH�� $Q� RSWLRQDO� FRQVXPHU� SODQ� FRXOG� UHVXOW� IURP� WKH
LQWURGXFWLRQ� RI� QHZ� UDWHV� DQG� FKDUJH� RSWLRQV� WKDW� DUH� PRUH� DSSURSULDWH� IRU� HDFK
FRQVXPHU�W\SH��VHH�3DVFy�)RQW�HW�DO�������IRU� WKH� WHOHFRP�FDVH���7KH�PDLQ�DGYDQWDJH
IRU�WKLV�W\SH�RI�SULFLQJ�VFKHPH�LV�WKDW�LW�WDNHV�LQWR�DFFRXQW�WKH�H[LVWLQJ�KHWHURJHQHLW\�DW
WKH�IDPLO\�OHYHO�LQ�GLIIHUHQW�FLWLHV�





Appendix Figure A1
Major legislation changes in telecommunications
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Appendix Figure A2
Major legislation changes in electricity
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Figure A2 (continued)
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Appendix Figure A3
Major legislation changes in water
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Appendix Table A1
Main indicators of the water and sewerage sector

Physical Operative Financial

Water coverage
Sewerage coverage No. of connections

Produced volume
(1000 m3)

Level of micro
measurement *

Real average water tariff
(combined) in soles/m3

EPS 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998

SEDAPAL 98.2% 95.8% n/a 89.4% 93.4% 86.5% 386 379 7.2% 27.9% 0.056 0.060

SEDAPAR S. A. n/a n/a n/a 83.6% 87.2% 95.4% 221 185 73.3% 74.5% 0.054 0.062

EPS GRAU S. A. n/a n/a n/a n/a 68.1% 73.9% 411 298 17.5% 17.6% 0.080 0.068

SEDALIB S. A. n/a n/a n/a n/a 84.0% 84.3% 260 280 41.1% 29.2% 0.056 0.064

EPSEL S. A. n/a 75.1% 61.4% 67.3% 92.4% 88.9% 218 209 16.9% 18.3% 0.070 0.057

SEDACHIMBOTE S. A. n/a n/a n/a 82.6% 89.4% 76.8% 324 359 6.3% 5.3% 0.049 0.052

EPS TACNA S. A. n/a n/a n/a n/a 83.7% 82.2% 227 218 34.3% 28.7% 0.054 0.054

EPS LORETO S. A. n/a n/a n/a n/a 73.8% 69.1% 370 306 6.3% 9.1% 0.055 0.051

SEDACUSCO S. A. n/a n/a n/a 46.4% 94.8% 95.3% 211 187 75.5% 87.7% 0.047 0.067

EMFAPA TUMBES S. A. n/a 91.1% n/a 41.7% 76.5% 38.9% 295 541 4.1% 2.1% 0.049 0.071

EMAPA SAN MARTIN S. A. 77.0% 79.5% 60.0% 58.2% 77.2% 75.9% 379 309 34.9% 35.2% 0.054 0.058

SEDAJULIACA S. A. 65.5% n/a 59.1% n/a 89.1% 80.1% 114 112 15.4% 25.1% 0.053 0.051

EPS SEMAPACH S. A. 107.2% n/a 39.8% 41.3% 63.4% 56.6% 364 540 8.9% 14.0% 0.049 0.069

EPS AYACUCHO S. A. n/a n/a n/a n/a 92.4% 97.2% 366 382 34.4% 33.2% 0.032 0.048

EMAPICA S. A. n/a n/a n/a n/a 97.4% 93.2% 345 309 0.9% 0.0% 0.028 0.041

SEDACAJ S.A n/a n/a n/a n/a 83.1% 76.6% 270 249 65.5% 62.6% 0.049 0.055

EMSA PUNO S. A. n/a 95.0% n/a 51.3% 87.2% 86.2% 214 190 34.3% 37.1% 0.052 0.065

SEDA HUÁNUCO S. A. n/a n/a n/a 26.0% 84.9% 84.3% 503 460 43.1% 49.4% 0.042 0.046

EMAPA HUACHO S. A. n/a n/a n/a n/a 81.3% 83.1% 299 273 0.0% 16.8% 0.044 0.048

EMAPA CAÑETE S. A. n/a n/a n/a n/a 81.3% 80.1% 413 331 50.8% 47.0% 0.039 0.035

EPS SELVA CENTRAL S. A. n/a n/a n/a n/a 80.3% 88.1% 691 443 23.2% 11.8% 0.041 0.030

EMAPACOP S. A. n/a n/a n/a n/a 75.1% 70.3% 304 249 0.0% 0.0% 0.044 0.034

EPS CHAVIN S. A. n/a n/a n/a n/a 95.0% 94.1% 477 592 20.0% 35.0% 0.028 0.030

Table A1 con’t.
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Table A1 (continued)

Physical Operative Financial

Water coverage
Sewerage coverage No. of connections

Produced volume
(1000 m3)

Level of micro
measurement *

Real average water tariff
(combined) in soles/m3

EPS 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998 1996 1998

EMAPISCO S. A. n/a n/a n/a n/a 92.4% 88.5% 203 178 1.0% 0.0% 0.029 0.048

SEMAPA BARRANCA S. A. n/a n/a n/a n/a 72.2% 81.1% 660 355 0.0% 9.5% 0.023 n/a

EMAPA HUARAL S. A. n/a 64.8% 52.0% 60.3% 82.4% 65.3% 470 478 n/a 10.4% n/a 0.035

EPS SEDA ILO S. R. Ltda. n/a 85.5% 61.8% 67.3% 87.6% 84.6% 288 352 69.2% 86.7% 0.062 0.094

EPS MUNICIPAL MANTARO S. A. n/a n/a n/a n/a n/a 87.4% n/a 412 n/a 18.3% n/a 0.032

EPS MOQUEGUA S. R. Ltda. n/a n/a n/a n/a 87.8% 86.3% 375 303 37.1% 35.3% 0.039 0.037

EPS MOYOBAMBA S. R. Ltda. n/a 91.7% n/a 68.3% 86.9% 82.9% 237 280 35.7% 84.3% 0.047 0.049

EMPSSAPAL S. A. n/a n/a n/a n/a 96.3% 93.1% 245 212 64.8% 68.6% n/a 0.028

EMAPA PASCO S. A. n/a n/a n/a n/a 51.0% 50.5% n/a 301 0.0% 0.0% 0.018 0.024

EMUSAP ABANCAY S. A. n/a 54.2% 42.2% 45.2% 95.3% 92.4% 411 344 38.3% 55.0% 0.049 0.045

EPS SIERRA CENTRAL S. A. n/a n/a n/a n/a 70.4% 78.2% 579 371 4.8% 9.6% n/a 0.048

EMAPAVIGSSA n/a 97.9% n/a 80.7% 66.4% 72.3% 225 227 1.8% 0.5% 0.048 0.044

EMAPAT S. R. Ltda. n/a 92.3% 31.6% 33.8% 82.0% 84.0% 340 251 75.1% 86.8% 0.110 0.097

EMAPAU S. R. Ltda. n/a n/a n/a n/a 89.0% 93.4% 416 229 46.4% 58.1% 0.032 0.044

SEMAPAHVCA 2.3% n/a 0.0% n/a 91.4% 90.6% 352 293 28.7% 34.5% 0.023 0.023

EPS MARAÑON S. R. L. n/a n/a n/a n/a 94.1% 88.4% 706 650 8.8% 5.9% 0.030 0.030

EMUSAP S. R. L. n/a 96.3% n/a 70.1% 100.0% 93.6% 447 329 73.5% 67.5% 0.048 0.065

EMAQ S. R. Ltda. n/a n/a n/a n/a 90.3% 93.6% 253 228 20.3% 30.8% 0.020 0.023

EMAPAB S. R. Ltda. n/a n/a n/a n/a n/a 87.0% n/a 279 n/a 0.0% n/a 0.029

EMAPA–Y. S. R. Ltda. n/a 85.5% n/a 44.5% 94.0% 65.4% 113 168 n/a 0.0% 0.019 0.026

EPS EMSAP CHANKA S. A. n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 0.037

EPS NOR PUNO S. A. n/a n/a n/a n/a 91.2% 91.5% n/a 136 50.2% 47.1% 0.033 0.029

Note: * The level of micro measurement is calculated from 1994, year in which Sunass started operations. The equivalent for previous years would be a percentage of the
number  of connections invoiced with effective measurement from the total connections.

Source: SEDAPAL; Internet and statistical yearbooks.
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Appendix Table A2
Estimate of access demand for services—Heckman estimation procedure

Dependable variable: network access
(standard errors in parentheses)
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6DQHDPLHQWR¶��-$66���/LPD��6XQDVV�

6XQDVV��YDULRXV�\HDUV���%ROHWLQHV�YDULRV�DQG�5HSRUWHV�YDULRV��/LPD��6XQDVV�

6XQDVV��QG���µ&HQWUR�GH�'RFXPHQWDFLyQ¶��$YDLODEOH�DW�ZZZ�VXQDVV�JRE�SH�FHQGRF�KWPO�

6XQDVV��QG���µ5HVROXFLRQHV�GH�6XSHULQWHQGHQFLD�GH�7DULIDV¶��/LPD��6XQDVV�

7RUHUR��0D[LPR��(QULTXH�6FKURWK��DQG�$OEHUWR�3DVFR�)yQW��������� µ7KH� ,PSDFW�RI� WKH
3ULYDWL]DWLRQ�RI�7HOHFRPPXQLFDWLRQV�LQ�3HUX�RQ� WKH�:HOIDUH�RI�8UEDQ�&RQVXPHUV¶�
/LPD��*5$'(��0LPHR�

:DGGDPV�3ULFH�� &DWKHULQH�� DQG� 5XWK� +DQFRFN� �������� µ'LVWULEXWLRQDO� (IIHFWV� RI
/LEHUDOL]LQJ� 8.� 5HVLGHQWLDO� 8WLOLW\� 0DUNHWV¶�� &RYHQWU\�� 8QLYHUVLW\� RI� :DUZLFN�
0LPHR�

:ROODN�� )UDQN� �������� µ7KH� :HOIDUH� ,PSDFWV� RI� &RPSHWLWLYH� 7HOHFRPPXQLFDWLRQV
6XSSO\��$�+RXVHKROG�/HYHO�$QDO\VLV¶��%URRNLQJV�3DSHUV��0LFURHFRQRPLFV�

<RXQJHU�� 6WHSKHQ� �������� µ7KH� ,QFLGHQFH� RI� 3XEOLF� 6HUYLFHV� DQG� 6XEVLGLHV� LQ� 3HUX�
(YLGHQFH�IURP�WKH�/606V¶��,WKDFD��1<��&RUQHOO�8QLYHUVLW\��0LPHR�





818�:RUOG� ,QVWLWXWH� IRU� 'HYHORSPHQW� (FRQRPLFV� 5HVHDUFK� �818�:,'(5�
ZDV� HVWDEOLVKHG� E\� WKH� 8QLWHG� 1DWLRQV� 8QLYHUVLW\� DV� LWV� ILUVW� UHVHDUFK� DQG
WUDLQLQJ�FHQWUH�DQG�VWDUWHG�ZRUN�LQ�+HOVLQNL��)LQODQG�LQ�������7KH�SXUSRVH�RI
WKH�,QVWLWXWH�LV�WR�XQGHUWDNH�DSSOLHG�UHVHDUFK�DQG�SROLF\�DQDO\VLV�RQ�VWUXFWXUDO
FKDQJHV� DIIHFWLQJ� WKH� GHYHORSLQJ� DQG� WUDQVLWLRQDO� HFRQRPLHV�� WR� SURYLGH� D
IRUXP� IRU� WKH� DGYRFDF\� RI� SROLFLHV� OHDGLQJ� WR� UREXVW�� HTXLWDEOH� DQG
HQYLURQPHQWDOO\� VXVWDLQDEOH� JURZWK�� DQG� WR� SURPRWH� FDSDFLW\� VWUHQJWKHQLQJ
DQG� WUDLQLQJ� LQ� WKH� ILHOG� RI� HFRQRPLF� DQG� VRFLDO� SROLF\�PDNLQJ�� ,WV� ZRUN� LV
FDUULHG�RXW�E\�VWDII�UHVHDUFKHUV�DQG�YLVLWLQJ�VFKRODUV�LQ�+HOVLQNL�DQG�WKURXJK
QHWZRUNV�RI�FROODERUDWLQJ�VFKRODUV�DQG�LQVWLWXWLRQV�DURXQG�WKH�ZRUOG�

818�:RUOG�,QVWLWXWH�IRU�'HYHORSPHQW�(FRQRPLFV�5HVHDUFK��818�:,'(5�
.DWDMDQRNDQODLWXUL���%��������+HOVLQNL��)LQODQG

&DPHUD�UHDG\�W\SHVFULSW�SUHSDUHG�E\�/LLVD�5RSRQHQ�DW�818�:,'(5
3ULQWHG�DW�818�:,'(5��+HOVLQNL

7KH� YLHZV� H[SUHVVHG� LQ� WKLV� SXEOLFDWLRQ� DUH� WKRVH� RI� WKH� DXWKRU�V��� 3XEOLFDWLRQ� GRHV� QRW� LPSO\
HQGRUVHPHQW�E\�WKH�,QVWLWXWH�RU�WKH�8QLWHG�1DWLRQV�8QLYHUVLW\��QRU�E\�WKH�SURJUDPPH�SURMHFW�VSRQVRUV��RI
DQ\�RI�WKH�YLHZV�H[SUHVVHG�

,661����������
,6%1����������������SULQWHG�SXEOLFDWLRQ�
,6%1����������������LQWHUQHW�SXEOLFDWLRQ�




