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7KLV�SDSHU�SUHVHQWV�D�JOREDO�SHUVSHFWLYH�RQ�LQIUDVWUXFWXUH�FRYHUDJH�DQG�WKH�SRRU�WKDW�PDQ\
SHRSOH�ZLOO�WKLQN�WKH\�KDYH�VHHQ�EHIRUH�EXW�LQ�IDFW�KDYH�QRW��,W�LV�ZLGHO\�DVVXPHG�WKDW�WKH
SRRU� LQ� GHYHORSLQJ� FRXQWULHV� KDYH� IHZHU� LQIUDVWUXFWXUH� VHUYLFHV� WKDQ�PLGGOH� DQG� XSSHU�
LQFRPH� KRXVHKROGV�� EXW� WKHUH� LV� VXUSULVLQJO\� OLWWOH� LQIRUPDWLRQ� RQ� WKH� DFWXDO� HPSLULFDO
UHODWLRQVKLS� EHWZHHQ� KRXVHKROG� LQFRPH� DQG� LQIUDVWUXFWXUH� VHUYLFH� FRYHUDJH� LQ� GLIIHUHQW
FRXQWULHV�� ,Q� WKLV� SDSHU� ZH� LQWURGXFH� D� QHZ� GDWD� VRXUFH� IRU� LQIUDVWUXFWXUH� FRYHUDJH
VWDWLVWLFV�� WKH�:RUOG� %DQN
V� /LYLQJ� 6WDQGDUGV�0HDVXUHPHQW� 6WXG\� �/606��� 7KH� /606
VXUYH\V�HQDEOH�XV�WR�H[DPLQH�FRYHUDJH�IRU�VHYHUDO�LQIUDVWUXFWXUH�VHUYLFHV�DPRQJ�GLIIHUHQW
LQFRPH�JURXSV�LQ�PDQ\�GLIIHUHQW�FRXQWULHV�XVLQJ�KRXVHKROG�OHYHO�GDWD��7KH�UHVXOWV�RI�RXU
DQDO\VHV� VKRZ� WKDW� DOO� LQFRPH� JURXSV� WKURXJKRXW� WKH�ZRUOG� KDYH�PXFK�KLJKHU� OHYHOV� RI
FRYHUDJH�IRU�HOHFWULFLW\�WKDQ�IRU�RWKHU�IRUPDO�LQIUDVWUXFWXUH�VHUYLFHV��LQ�KRXVH�SLSHG�ZDWHU
VHUYLFH�� VHZHU� VHUYLFH�� DQG� SULYDWH� WHOHSKRQH� VHUYLFH��� $V� H[SHFWHG�� FRYHUDJH� LV� PXFK
KLJKHU� LQ�XUEDQ� WKDQ� LQ� UXUDO� DUHDV��7KH� ILQGLQJV�FRQILUP� WKDW� WKH�YHU\�SRRU� UDUHO\�KDYH
WKHVH�LQIUDVWUXFWXUH�VHUYLFHV��7KHUH�DUH��KRZHYHU��H[FHSWLRQV��7KH�YHU\�SRRU�RIWHQ�GR�KDYH
HOHFWULFLW\�LI�WKH\�OLYH�LQ�XUEDQ�DUHDV��7KH�UHVXOWV�DOVR�VXJJHVW�WKDW�LI�WKH�SRRU�KDYH�DFFHVV
WR�VHUYLFHV�LQ�WKHLU�FRPPXQLWLHV��PDQ\�ZLOO�LQ�IDFW�GHFLGH�WR�FRQQHFW�

.H\ZRUGV��SULYDWL]DWLRQ��XWLOLWLHV��LQIUDVWUXFWXUH��KRXVHKROG�EHKDYLRXU��/606
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$FNQRZOHGJHPHQWV

:H�ZRXOG� OLNH� WR� WKDQN�3HQHORSH�%URRN� IRU� KHU� LQVLJKWV� DQG� VXSSRUW� WKURXJKRXW� WKLV
SURMHFW��DQG�'LDQH�6WHHOH�IRU�KHU�KHOS�LQ�DVVHPEOLQJ�WKH�/606�GDWDVHWV��:H�ZRXOG�DOVR
OLNH�WR�WKDQN�0DUJDUHW�*URVK�DQG�3DXO�*OHZZH�IRU�LQWURGXFLQJ�XV�WR�WKH�/606�GDWDVHWV
DQG�IRU�WKHLU�ORQJ�FRPPLWPHQW�WR�HQVXULQJ�ERWK�WKH�TXDOLW\�DQG�WKH�DFFHVVLELOLW\�RI�WKH
GDWD�IURP�WKHVH�XQLTXH�KRXVHKROG�VXUYH\V�
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7KLV� SDSHU� SUHVHQWV� D� JOREDO� SHUVSHFWLYH� RQ� LQIUDVWUXFWXUH� FRYHUDJH� DQG� WKH� SRRU� WKDW
PDQ\�SHRSOH�ZLOO�WKLQN�WKH\�KDYH�VHHQ�EHIRUH�EXW�LQ�IDFW�KDYH�QRW���,W�LV�ZLGHO\�DVVXPHG
WKDW�WKH�SRRU�LQ�GHYHORSLQJ�FRXQWULHV�KDYH�IHZHU�LQIUDVWUXFWXUH�VHUYLFHV�WKDQ�PLGGOH�DQG
XSSHU�LQFRPH� KRXVHKROGV�� EXW� WKHUH� LV� VXUSULVLQJO\� OLWWOH� LQIRUPDWLRQ� RQ� WKH� DFWXDO
HPSLULFDO�UHODWLRQVKLS�EHWZHHQ�KRXVHKROG�LQFRPH�DQG�LQIUDVWUXFWXUH�VHUYLFH�FRYHUDJH�LQ
GLIIHUHQW� FRXQWULHV�� 7KH� DYDLODEOH� FRYHUDJH� VWDWLVWLFV� DUH� W\SLFDOO\� FRXQWU\�ZLGH
DYHUDJHV�� 7KHVH� DUH� ZLGHO\� XVHG� WR� DVVHVV� WKH� VFRSH� DQG�PDJQLWXGH� RI� LQIUDVWUXFWXUH
SUREOHPV�LQ�GHYHORSLQJ�FRXQWULHV��DQG�WKH\�DUH�RIWHQ�WKH�RQO\�JOREDO��FURVV�FRXQWU\�GDWD
DYDLODEOH�DERXW�LQIUDVWUXFWXUH�VHUYLFHV��:KHQ�VXFK�FRYHUDJH�VWDWLVWLFV�UHYHDO� WKDW�PDQ\
KRXVHKROGV�GR�QRW�KDYH�VHUYLFH��L�H���DUH�µQRW�FRYHUHG¶���LW�LV�JHQHUDOO\�DVVXPHG�WKDW�VXFK
KRXVHKROGV� DUH� SRRU�� *OREDO� FRYHUDJH� VWDWLVWLFV� DUH� RIWHQ� FRPSLOHG� E\� LQWHUQDWLRQDO
RUJDQL]DWLRQV� VXFK� DV� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ� DQG� WKH�:RUOG� %DQN�� DQG� KDYH
SURIRXQGO\�VKDSHG�WKH�ZD\�PDQ\�SHRSOH�FRQFHSWXDOL]H�LQIUDVWUXFWXUH�SROLF\�SUREOHPV�

&RYHUDJH�GDWD�FDQ�DLG�LQ�WKH�GHVFULSWLRQ�RI�DQ�H[LVWLQJ�LQIUDVWUXFWXUH�VLWXDWLRQ��EXW�WKH\
FDQQRW�EH�XVHG� WR� GHWHUPLQH�ZK\� VXFK� D� VLWXDWLRQ� H[LVWV�� HYHQ� LI� RQH�ZHUH� DEOH� WR� JR
EDFN� WR� WKH� RULJLQDO� GDWDVHWV�� 7KLV� LV� EHFDXVH� PRVW� VXUYH\V� RQ� ZKLFK� WKH� FRYHUDJH
VXPPDULHV�DUH�EDVHG�GR�QRW�DVN�UHVSRQGHQWV�ZKDW�VHUYLFHV�WKH\�FRXOG�KDYH�FKRVHQ��EXW
GLG�QRW��DQG�WKH�DWWULEXWHV�RI�VXFK�VHUYLFH�RSWLRQV��H�J���SULFH��TXDOLW\��UHOLDELOLW\���:KDW
ZH�VHH�LQ�WKH�FRYHUDJH�VWDWLVWLFV�LV�WKH�RXWFRPH�RI�ERWK�VXSSO\�DQG�GHPDQG�IDFWRUV�WKDW
EHDU� RQ� D� KRXVHKROG¶V� LQIUDVWUXFWXUH� FKRLFHV�� EXW� SROLF\� DQDO\VWV� FDQQRW� JHQHUDOO\
GLVHQWDQJOH�VXFK�IDFWRUV�IURP�WKH�FRYHUDJH�VWDWLVWLFV�

'HVSLWH�WKHLU�ZLGHVSUHDG�XVH�DQG�LQIOXHQFH�� WKHUH�DUH�LQ�IDFW�QXPHURXV�RWKHU�SUREOHPV
ZLWK�WKH�FRXQWU\�ZLGH�LQIUDVWUXFWXUH�FRYHUDJH�VWDWLVWLFV�FXUUHQWO\�DYDLODEOH��7KH�GDWD�RQ
KRXVHKROG� FRYHUDJH� W\SLFDOO\� FRPH� IURP� JHQHUDO�SXUSRVH� KRXVHKROG� VXUYH\V� �VXFK� DV
FHQVXVHV��WKDW�LQFOXGH�D�IHZ�TXHVWLRQV�GHVLJQHG�WR�GHWHUPLQH�ZKHWKHU�D�KRXVHKROG�KDV
YDULRXV� LQIUDVWUXFWXUH� VHUYLFHV�� )RU� H[DPSOH�� D�PHPEHU� RI� D� KRXVHKROG�PD\� EH� DVNHG
ZKHWKHU� WKH� KRXVH� KDV� DQ� LQ�KRXVH� SLSHG� ZDWHU� FRQQHFWLRQ� RU� HOHFWULFLW\�� 7KH� JOREDO
VWDWLVWLFV� IURP� VXFK� VXUYH\V� DUH� XVXDOO\� VHOI�UHSRUWHG� E\� FRXQWULHV� DQG� DUH� RI� YDU\LQJ
TXDOLW\��,Q�PDQ\�FDVHV�WKH�ZRUGLQJ�RI�TXHVWLRQV�LQ�WKH�GLIIHUHQW�VXUYH\V�LV�QRW�WKH�VDPH�
7KH�VXUYH\V�PD\�KDYH�EHHQ�FDUULHG�RXW� LQ�GLIIHUHQW� \HDUV� DQG�ZLWK�GLIIHUHQW� VDPSOLQJ
SURFHGXUHV�

6XFK� JHQHUDO�SXUSRVH� VXUYH\V� W\SLFDOO\� LJQRUH� LQIRUPDO� VHUYLFH� RSWLRQV� VXFK� DV�ZDWHU
YHQGLQJ�RU�WKH�SURYLVLRQ�RI�HOHFWULFLW\�IURP�D�SULYDWH�JHQHUDWRU��'LIIHUHQW�VXUYH\V�PD\
XVH� GLIIHUHQW� GHILQLWLRQV� RI� VRPH� LQIUDVWUXFWXUH� VHUYLFH� RSWLRQV��� &RXQWULHV� JHQHUDOO\
UHSRUW� VXPPDU\� VWDWLVWLFV� WKDW� FDQQRW� EH� UHODWHG� WR� WKH� LQFRPH� RI� DQ� LQGLYLGXDO
KRXVHKROG�VR�WKDW� LW� LV� LPSRVVLEOH� WR�GHWHUPLQH�KRZ�FRYHUDJH�RI� WKH�SRRU�GLIIHUV� IURP

                                                     
�� %\� µFRYHUDJH¶� ZH� VLPSO\� PHDQ� ZKHWKHU� RU� QRW� D� KRXVHKROG� KDV� DQ� LQIUDVWUXFWXUH� VHUYLFH� VXFK� DV

HOHFWULFLW\� RU� SLSHG� ZDWHU� VXSSO\�� LI� D� KRXVHKROG� GRHV� KDYH� D� SDUWLFXODU� VHUYLFH�� LW� LV� VDLG� WR� EH
µFRYHUHG¶�

�� )RU�H[DPSOH��D�UHVSRQGHQW�PD\�EH�DVNHG��µ:KDW�LV�WKH�KRXVHKROG¶V�SULQFLSDO�ZDWHU�VRXUFH�IRU�GULQNLQJ
DQG� FRRNLQJ"¶� 6RPH� VXUYH\V� PD\� XVH� SUHFRGHG� DQVZHUV� WKDW� GLVWLQJXLVK� EHWZHHQ� LQ�KRXVH
FRQQHFWLRQV�DQG�\DUG�WDSV��EXW�RWKHUV�PD\�QRW�
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FRYHUDJH� RI� RWKHU� LQFRPH� JURXSV�� 0RUHRYHU�� WKH� LQWHUQDWLRQDO� DJHQFLHV� WKDW� FRPSLOH
FRYHUDJH� VWDWLVWLFV� IRU� RQH� LQIUDVWUXFWXUH� VHUYLFH� �H�J��� ZDWHU�� UDUHO\� FRRUGLQDWH� WKHLU
HIIRUWV� ZLWK� RWKHU� DJHQFLHV� �RU� HYHQ� RWKHU� GLYLVLRQV� ZLWKLQ� WKH� VDPH� RUJDQL]DWLRQ�
LQWHUHVWHG� LQ� GLIIHUHQW� LQIUDVWUXFWXUH� VHUYLFHV�� VR� LW� LV� XQXVXDO� WR� VHH� FRPSDUDEOH
FRYHUDJH�VWDWLVWLFV�UHSRUWHG�IRU�PXOWLSOH�LQIUDVWUXFWXUH�VHUYLFHV�

,Q�WKLV�SDSHU�ZH� LQWURGXFH�D�QHZ�GDWD�VRXUFH�IRU�JOREDO�FRYHUDJH�VWDWLVWLFV�� WKH�:RUOG
%DQN¶V�/LYLQJ�6WDQGDUGV�0HDVXUHPHQW�6WXG\��/606��VXUYH\V��WKDW�DGGUHVVHV�VRPH�EXW
QRW�DOO�RI� WKHVH� OLPLWDWLRQV��7KHVH�PXOWL�WRSLF� VXUYH\V�JDWKHU�H[WHQVLYH� VRFLRHFRQRPLF
DQG� H[SHQGLWXUH� LQIRUPDWLRQ� IURP� KRXVHKROGV�� DV� ZHOO� DV� OLPLWHG� LQIRUPDWLRQ� RQ� D
KRXVHKROG¶V� XVH� RI� VHOHFWHG� LQIUDVWUXFWXUH� VHUYLFHV�� 7KH� GDWD� XVHG� LQ� WKLV� SDSHU� DUH
GUDZQ�IURP�/606�VXUYH\V�FRQGXFWHG�LQ�ILIWHHQ�FRXQWULHV��7KH�SRROHG�VDPSOH�LQFOXGHV
PRUH� WKDQ� ������� KRXVHKROGV� LQ� $VLD�� WKH� $PHULFDV�� 6XE�6DKDUDQ� $IULFD�� (DVWHUQ
(XURSH��DQG�&HQWUDO�$VLD��7KH�/606�VXUYH\V�HQDEOH�XV�WR�H[DPLQH�FRYHUDJH�IRU�VHYHUDO
LQIUDVWUXFWXUH�VHUYLFHV�DPRQJ�GLIIHUHQW�LQFRPH�JURXSV�LQ�PDQ\�GLIIHUHQW�FRXQWULHV�XVLQJ
KRXVHKROG�OHYHO�GDWD�

7KH� UHVXOWV� RI� RXU� DQDO\VHV� VKRZ� WKDW� DOO� LQFRPH� JURXSV� WKURXJKRXW� WKH� ZRUOG� KDYH
PXFK� KLJKHU� OHYHOV� RI� FRYHUDJH� IRU� HOHFWULFLW\� WKDQ� IRU� RWKHU� IRUPDO� LQIUDVWUXFWXUH
VHUYLFHV��LQ�KRXVH�SLSHG�ZDWHU�VHUYLFH��VHZHU�VHUYLFH��DQG�SULYDWH�WHOHSKRQH�VHUYLFH���,Q
PDQ\� FRXQWULHV� PRVW� KRXVHKROGV� LQ� XUEDQ� DUHDV� QRZ� KDYH� HOHFWULFLW\� VHUYLFH�� 7KH
UHODWLRQVKLS�EHWZHHQ�LQFRPH�DQG�FRYHUDJH�LV�UHPDUNDEO\�VLPLODU�IRU�HOHFWULFLW\��LQ�KRXVH
ZDWHU�FRQQHFWLRQV��DQG�VHZHU��$V�PRQWKO\�KRXVHKROG�LQFRPHV�LQFUHDVH�IURP�86�����WR
86������ FRYHUDJH� RI� DOO� WKHVH� LQIUDVWUXFWXUH� VHUYLFHV� ULVHV� UDSLGO\�� $V� H[SHFWHG�
FRYHUDJH� LV�PXFK�KLJKHU� LQ�XUEDQ� WKDQ� LQ� UXUDO�DUHDV� IRU�HOHFWULFLW\��ZDWHU�� VHZHU�� DQG
WHOHSKRQH�VHUYLFH�

7KH�ILQGLQJV�FRQILUP�WKDW�WKH�YHU\�SRRU�UDUHO\�KDYH�WKHVH�LQIUDVWUXFWXUH�VHUYLFHV��7KHUH
DUH��KRZHYHU��H[FHSWLRQV��7KH�YHU\�SRRU�RIWHQ�GR�KDYH�HOHFWULFLW\� LI� WKH\� OLYH� LQ�XUEDQ
DUHDV��7KH�YHU\�SRRU� LQ�(DVWHUQ�(XURSH� DQG�&HQWUDO�$VLD� KDYH�PXFK�KLJKHU� OHYHOV� RI
FRYHUDJH� WKDQ� HOVHZKHUH� LQ� WKH� ZRUOG�� WKH\� RIWHQ� KDYH� HOHFWULFLW\�� ZDWHU�� VHZHU�� DQG
WHOHSKRQH�VHUYLFHV��7KH� UHVXOWV�DOVR�VXJJHVW� WKDW� LI� WKH�SRRU�KDYH�DFFHVV� WR� VHUYLFHV� LQ
WKHLU� FRPPXQLWLHV��PDQ\�ZLOO� LQ� IDFW� GHFLGH� WR� FRQQHFW�� ,Q� WKLV� SDSHU��ZH� UHVHUYH� WKH
WHUP� µDFFHVV¶� WR� UHIHU� WR� D� KRXVHKROG¶V� DELOLW\� WR� REWDLQ� DQ� LQIUDVWUXFWXUH� FRQQHFWLRQ�
VKRXOG� WKH� KRXVHKROG� GHFLGH� WR� GR� VR�� )RU� H[DPSOH�� D� KRXVHKROG� KDV� DFFHVV� WR� VHZHU
VHUYLFH�LI�WKHUH�LV�D�VHZHU�QHWZRUN�LQ�WKH�KRXVHKROG¶V�QHLJKERXUKRRG�

:KHUH�WKH�YHU\�SRRU�GR�QRW�KDYH�IRUPDO�LQIUDVWUXFWXUH�VHUYLFHV�� LQIRUPDO��SULYDWH��DQG
FRPPXQLW\�LQIUDVWUXFWXUH�VROXWLRQV�ILOO�WKH�JDS�IRU�PDQ\�KRXVHKROGV��)HZ�KRXVHKROGV�LQ
DQ\� RI� WKH� ILIWHHQ� FRXQWULHV� LQ� RXU� VDPSOH� UHSRUW� XVLQJ� XQLPSURYHG�ZDWHU� VRXUFHV� RU
FDQGOHV�IRU� OLJKWLQJ��+RZHYHU��PDQ\�KRXVHKROGV�DW�DOO� LQFRPH�OHYHOV�DQG�LQ�ERWK�UXUDO
DQG� XUEDQ� DUHDV� XVHG� ZRRG�� WKDWFK�� RU� GXQJ� IRU� FRRNLQJ� IXHO�� )HZ� SRRU� KRXVHKROGV
ZLWKRXW� SULYDWH� WHOHSKRQHV� KDYH� SXEOLF� WHOHSKRQHV� LQ� WKHLU� FRPPXQLWLHV�� DQG� WKH� YDVW
PDMRULW\�RI�WKH�SRRUHVW�UXUDO�KRXVHKROGV�KDYH�QR�WRLOHW��VHZHU��RU�VHSWLF�IDFLOLWLHV�LQ�WKHLU
KRPHV�

,Q�WKH�QH[W��VHFRQG�VHFWLRQ�RI�WKH�SDSHU�ZH�GHVFULEH�LQ�PRUH�GHWDLO�WKH�/606�GDWDVHWV�RQ
ZKLFK� RXU� DQDO\VHV� DUH� EDVHG�� 7KH� WKLUG� VHFWLRQ� GHVFULEHV� ZKR� DFWXDOO\� KDV
LQIUDVWUXFWXUH� VHUYLFHV� LQ� WKH� FRXQWULHV� LQ� RXU� GDWDVHWV� E\� LQFRPH� OHYHO�� LQ� GLIIHUHQW
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FRXQWULHV�� DQG� LQ� XUEDQ� DQG� UXUDO� DUHDV�� ,Q� WKH� IRXUWK� VHFWLRQ�ZH� GLVWLQJXLVK� EHWZHHQ
µFRYHUDJH¶�DQG�µDFFHVV¶��)RU�D�VXEVHW�RI�FRXQWULHV�LQ�RXU�VDPSOH��ZH�DWWHPSW�WR�DQVZHU
WKH�TXHVWLRQV�� �L�� µ:KR�KDV�DFFHVV� WR�VHUYLFHV"¶�DQG��LL�� µ:KR�KDV�DFFHVV�DQG�FKRRVHV
QRW�WR�FRQQHFW"¶�7KH�ILIWK�VHFWLRQ�SUHVHQWV�D�PXOWLYDULDWH�DQDO\VLV�RI�WKH�GHWHUPLQDQWV�RI
KRXVHKROG� FRYHUDJH�� :H� XVH� ORJLVWLF� UHJUHVVLRQ� PRGHOV� WR� H[DPLQH� WKH� UHODWLRQVKLS
EHWZHHQ� KRXVHKROG� FRYHUDJH� IRU� GLIIHUHQW� LQIUDVWUXFWXUH� VHUYLFHV� DQG� �D�� KRXVHKROG
LQFRPH���E��FRXQWU\�RI�UHVLGHQFH��DQG��F��XUEDQ�UXUDO�ORFDWLRQ��7KH�VL[WK�VHFWLRQ�ORRNV�DW
ZKDW�KRXVHKROGV�ZKR�GR�QRW�KDYH�IRUPDO�LQIUDVWUXFWXUH�VHUYLFHV�DUH�GRLQJ�WR�PHHW�WKHLU
LQIUDVWUXFWXUH�QHHGV��,Q�WKH�VHYHQWK�VHFWLRQ�ZH�RIIHU�VRPH�FRQFOXGLQJ�UHPDUNV�

� 7KH�GDWD��/LYLQJ�6WDQGDUG�0HDVXUHPHQW�6WXG\�VXUYH\V�LQ�ILIWHHQ�FRXQWULHV

7KH�:RUOG�%DQN� LQLWLDWHG� WKH� /606�SURJUDP� LQ� WKH� ����V� WR� LPSURYH� WKH� TXDOLW\� RI
VXUYH\� GDWD� DYDLODEOH� IRU� SROLF\� UHVHDUFK� DQG� DQDO\VLV� LQ� GHYHORSLQJ� FRXQWULHV�� 6LQFH
WKHQ�PRUH�WKDQ�WZHQW\�FRXQWULHV�KDYH�DGPLQLVWHUHG�QDWLRQDOO\�UHSUHVHQWDWLYH�KRXVHKROG
VXUYH\V� EDVHG� RQ� WKH� /606�PRGHO� RI� TXHVWLRQQDLUH� GHVLJQ� DQG� TXDOLW\� FRQWURO�� 7KH
PXOWL�FRXQWU\�GDWDVHW�XVHG�LQ�WKLV�DQDO\VLV�LV�FRPSRVHG�RI�VXUYH\V�IURP�ILIWHHQ�RI�WKHVH
FRXQWULHV��7DEOH������7KH�SRROHG�VDPSOH�LQFOXGHV�KRXVHKROGV�RQ�IRXU�FRQWLQHQWV�LQ�ERWK
ORZ��DQG�PLGGOH�LQFRPH�FRXQWULHV�

7KH� ILIWHHQ� VXUYH\V�ZHUH� DGPLQLVWHUHG� EHWZHHQ� ����� DQG� ������ )RU� SXUSRVHV� RI� WKLV
VWXG\��LW�ZRXOG�EH�DGYDQWDJHRXV�LI� WKHVH�/606�VXUYH\V�ZHUH�FRQGXFWHG�EHIRUH�DQ\�RI
WKH� ILIWHHQ� FRXQWULHV� DWWHPSWHG� WR� UHIRUP� WKHLU� LQIUDVWUXFWXUH� VHFWRUV�� ,I� WKLV�ZHUH� WUXH�
WKH� DQDO\VHV� SUHVHQWHG� LQ� WKLV� SDSHU� FRXOG� SURYLGH� D� EDVHOLQH� SLFWXUH� RI� WKH� VWDWXV� RI
LQIUDVWUXFWXUH�VHUYLFHV�LQ�VHOHFWHG�GHYHORSLQJ�FRXQWULHV�SULRU�WR�SULYDWL]DWLRQ�LQLWLDWLYHV�
8QIRUWXQDWHO\�� WKLV� LV� QRW� VWULFWO\� WKH� FDVH�� VRPH� RI� WKH� FRXQWULHV� LQ� RXU� VDPSOH� KDG
LQLWLDWHG� UHIRUP� HIIRUWV� LQ� VRPH� LQIUDVWUXFWXUH� VHFWRUV� EHIRUH� WKH� /606� VXUYH\� ZDV
FRQGXFWHG��7DEOH��� OLVWV� WKH�QXPEHU�RI�SULYDWL]DWLRQ�HIIRUWV� WKDW�ZHUH� ODXQFKHG�EHIRUH
WKH� /606� VXUYH\V� LQ� FRXQWULHV� LQ� RXU� VDPSOH�� DQG� WKH� VHFWRUV� LQ� ZKLFK� WKHVH
SULYDWL]DWLRQ� HIIRUWV� ZHUH� LQLWLDWHG�� $V� VKRZQ�� PRVW� RI� WKH� SULYDWL]DWLRQ� SURMHFWV� WKDW
RFFXUUHG� EHIRUH� WKH� /606� VXUYH\V� ZHUH� LQ� HOHFWULFLW\� JHQHUDWLRQ� DQG� WHOHFRPV�
FRXQWULHV� LQ�(DVWHUQ�(XURSH� DQG� WKH� IRUPHU� 6RYLHW�8QLRQ� KDG� WKH� JUHDWHVW� QXPEHU� RI
SURMHFWV�

+RZHYHU�� DV� LOOXVWUDWHG� LQ� )LJXUH� �� PRVW� RI� WKH� LQYHVWPHQWV� LQ� SULYDWH� LQIUDVWUXFWXUH
SURMHFWV�LQ�GHYHORSLQJ�FRXQWULHV�RFFXUUHG�LQ�WKH�ODWH�����V��0RVW�RI�WKH�/606�VXUYH\V
LQ�RXU�VDPSOH�ZHUH�FRQGXFWHG�EHWZHHQ����������,W�LV�WKXV�XQOLNHO\�WKDW�WKH�UHVXOWV�RI�WKH
SULYDWL]DWLRQ�LQYHVWPHQWV�DUH�EURDGO\�UHIOHFWHG�LQ�WKH�/606�GDWD�H[DPLQHG�LQ�WKLV�SDSHU�

7KH�PXOWL�FRXQWU\�/606�GDWDVHW�WKDW�ZH�XVH�IRU�WKLV�DQDO\VLV�LV�XQLTXH�LQ�ILYH�LPSRUWDQW
UHVSHFWV�� )LUVW�� LW� HQDEOHV� XV� WR� ORRN� DW� PXOWLSOH� LQIUDVWUXFWXUH� VHUYLFHV� IRU� WKH� VDPH

                                                     
�� 7KHVH�ILIWHHQ�/606�VXUYH\V�ZHUH�FKRVHQ�EHFDXVH�WKH�GDWD�DQG�VXSSRUWLQJ�GRFXPHQWDWLRQ�ZHUH�UHDGLO\

DYDLODEOH� DQG� EHFDXVH� WKHVH� VXUYH\V� FRQWDLQ� DOO� RU� PRVW� RI� WKH� LQIUDVWUXFWXUH� DQG� KRXVHKROG
FRQVXPSWLRQ� YDULDEOHV� RI� LQWHUHVW��:KHQ�PRUH� WKDQ� RQH� VXUYH\� \HDU� ZDV� DYDLODEOH� IRU� D� SDUWLFXODU
FRXQWU\��ZH�XVHG�WKH�PRVW�UHFHQW�VXUYH\�\HDU�
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KRXVHKROG�� 6HFRQG�� EHFDXVH� WKH� /606� VXUYH\V� DUH� SULPDULO\� GHVLJQHG� WR� PHDVXUH
KRXVHKROGV¶� HFRQRPLF�ZHOO�EHLQJ� �L�H��� OLYLQJ� VWDQGDUG��� WKH� GDWDVHW� DUJXDEO\� FRQWDLQV
WKH� EHVW� LQIRUPDWLRQ� DYDLODEOH� RQ� KRXVHKROG� H[SHQGLWXUHV�� FRQVXPSWLRQ�� DQG� LQFRPH
DYDLODEOH�DQ\ZKHUH�IRU�PXOWLSOH�GHYHORSLQJ�FRXQWULHV��7KLV�HQDEOHV�XV�WR�FOHDUO\�LGHQWLI\
WKH�SRRUHVW�KRXVHKROGV�LQ�RXU�VDPSOH�DQG�WKHLU�XVH�RI�LQIUDVWUXFWXUH�VHUYLFHV��7KLUG��WKH
/606�VXUYH\V�JHQHUDOO\�XWLOL]H�VLPLODU�VXUYH\�DGPLQLVWUDWLRQ�SURWRFROV��TXDOLW\�FRQWURO
SURFHGXUHV��DQG�VXUYH\�TXHVWLRQV�DFURVV�FRXQWULHV��)RXUWK��WKH�/606�VXUYH\V�KDYH�EHHQ
LPSOHPHQWHG� LQ� PDQ\� GHYHORSLQJ� FRXQWULHV�� WKLV� HQDEOHV� XV� WR� FRQVWUXFW� D� JOREDO
SHUVSHFWLYH�RQ�LQIUDVWUXFWXUH�FRYHUDJH�DQG�WKH�SRRU�WKDW�LV�QRW�SRVVLEOH�ZLWK�D�VXUYH\�LQ
D� VLQJOH� FRXQWU\�� ,W� LV� LPSRUWDQW� WR� HPSKDVL]H�� KRZHYHU�� WKDW� WKH� KRXVHKROGV� LQ� RXU
VDPSOH�IURP�WKHVH�ILIWHHQ�FRXQWULHV�DUH�QRW�LQ�DQ\�VHQVH�D�UDQGRP�VDPSOH�RI�KRXVHKROGV
LQ�WKH�GHYHORSLQJ�ZRUOG��)LIWK��VRPH�/606�KRXVHKROGV�VXUYH\V�ZHUH�DFFRPSDQLHG�E\
FRPPXQLW\� VXUYH\V� WKDW� JDWKHUHG� LQIRUPDWLRQ� DERXW� WKH� DYDLODELOLW\� RI� LQIUDVWUXFWXUH
�DQG�RWKHU��VHUYLFHV�LQ�WKH�DUHDV�ZKHUH�VDPSOH�KRXVHKROGV�OLYH��7KH�FRPPXQLW\�VXUYH\V
HQDEOH�XV�WR�GLVWLQJXLVK�EHWZHHQ��L��KRXVHKROGV�WKDW�GR�QRW�KDYH�LQIUDVWUXFWXUH�VHUYLFHV
DQG� FRXOG� QRW� KDYH� VXFK� VHUYLFHV� EHFDXVH� WKH\� GR� QRW� KDYH� DFFHVV� LQ� WKHLU
QHLJKERXUKRRGV�� DQG� �LL�� KRXVHKROGV� WKDW� GR� QRW� KDYH� LQIUDVWUXFWXUH� VHUYLFHV�� EXW� GR
KDYH�DFFHVV�DQG�FRXOG�KDYH�FKRVHQ�WR�KDYH�VXFK�VHUYLFHV�LI�WKH\�KDG�WKH�UHVRXUFHV�DQG
GHVLUH�WR�GR�VR�

7KH� ILIWHHQ� /606� VXUYH\V� LQ� WKH� PXOWL�FRXQWU\� GDWDVHW� LQFOXGH� URXJKO\� VLPLODU
TXHVWLRQV��EXW�WKH�DQVZHU�FDWHJRULHV�DQG�H[DFW�TXHVWLRQ�ZRUGLQJ�DUH�RIWHQ�GLIIHUHQW�IURP
FRXQWU\� WR� FRXQWU\�� )RU� WKLV� DQDO\VLV� ZH� KDYH� FUHDWHG� QHZ� LQFRPH�� H[SHQGLWXUH�� DQG
LQIUDVWUXFWXUH� YDULDEOHV� WKDW� FDQ� EH� FRPSDUHG� DFURVV� FRXQWULHV�� 7KHUH� DUH� LQHYLWDEO\
FRQFHSWXDO� DQG� PHDVXUHPHQW� SUREOHPV� LQ� WKH� FUHDWLRQ� RI� VXFK� JOREDO� YDULDEOHV�� 2XU
SXUSRVH� KHUH� LV� WR� ORRN� IRU� EURDG� SDWWHUQV� RI� LQIUDVWUXFWXUH� XVH� E\� KRXVHKROGV� RI
GLIIHUHQW�OHYHOV�RI�HFRQRPLF�ZHOO�EHLQJ��:H�FDXWLRQ�WKH�UHDGHU�QRW�WR�PDNH�WRR�PXFK�RI
LQGLYLGXDO�UHVXOWV��

&URVV�FRXQWU\� LQFRPH� DQG� H[SHQGLWXUH� YDULDEOHV� ZHUH� FUHDWHG� E\� FRQYHUWLQJ� ORFDO
FXUUHQF\�WR������86�GROODUV��XVLQJ�ILUVW�WKH�RIILFLDO�FXUUHQF\�H[FKDQJH�UDWH�LQ�WKH�VXUYH\
\HDU�DQG�WKHQ�WKH�8�6��FRQVXPHU�SULFH�LQGH[��3XUFKDVLQJ�SRZHU�SDULW\�FRQYHUVLRQ�ZRXOG
KDYH�EHHQ�SUHIHUDEOH��EXW�FRQVXPSWLRQ�KHDGLQJ�FRQYHUVLRQ�IDFWRUV� �ZKLFK�ZRXOG�KDYH
EHHQ�XVHG�WR�FRQYHUW�LQIRUPDWLRQ�RQ�H[SHQGLWXUHV��ZHUH�QRW�DYDLODEOH�IRU�DOO�VHFWRUV��DOO
FRXQWULHV�� RU� DOO� VXUYH\� \HDUV�� 2XU� FURVV�FRXQWU\� LQIUDVWUXFWXUH� YDULDEOHV� FODVVLI\
LQIUDVWUXFWXUH�RSWLRQV�LQ�HDFK�VHFWRU�DV�µDGYDQFHG¶��µLQWHUPHGLDWH¶��RU�µEDVLF¶�VROXWLRQV�
6HFWLRQV� ��� ��� DQG� �� RI� WKLV� SDSHU� H[DPLQH� µDGYDQFHG¶� VROXWLRQV�� ZKLFK� DUH� W\SLFDOO\
SURYLGHG� E\� D� XWLOLW\� �HOHFWULFLW\�� LQ�KRXVH� ZDWHU� WDSV�� VHZHU� FRQQHFWLRQV�� DQG
WHOHSKRQHV��� 6HFWLRQ� �� ORRNV� DW� LQWHUPHGLDWH� DQG� EDVLF� VROXWLRQV²PRUH� LQIRUPDO� RU
SULYDWH�IRUPV�RI�LQIUDVWUXFWXUH�VHUYLFH��H�J��LQ�WKH�HQHUJ\�VHFWRU��NHURVHQH�ZRXOG�EH�DQ
LQWHUPHGLDWH��DQG�ZRRG�D�EDVLF�HQHUJ\�VRXUFH��

:H�XVH�PRQWKO\�KRXVHKROG�FRQVXPSWLRQ�DJJUHJDWHV�DV� LQFRPH�SUR[LHV�LQ�WKLV�DQDO\VLV
EHFDXVH�WKH�FRQVXPSWLRQ�GDWD�DUH�FRQVLGHUHG�PRUH�DFFXUDWH�DQG�UHOLDEOH� WKDQ� WKH�VHOI�

                                                     
�� 7KLV� QRWH� RI� FDXWLRQ� LV� SDUWLFXODUO\� LPSRUWDQW� IRU� FRXQWU\�VSHFLILF� UHVXOWV�� 6RPH� EXW� QRW� DOO� /606

VXUYH\V�DUH�VHOI�ZHLJKWLQJ��,Q�WKLV�DQDO\VLV�QR�ZHLJKWV�KDYH�EHHQ�XVHG�WR�DGMXVW�IRU�VDPSOH�GHVLJQ�RU
QRQ�UHVSRQVH��7KXV��WKH�UHVXOWV�DUH�DSSOLFDEOH�IRU�WKH�VDPSOH�SRSXODWLRQ�RQO\�



�

UHSRUWHG�LQFRPH�GDWD��)RU�WKH�SXUSRVHV�RI�WKLV�DQDO\VLV��WKH�SRRUHVW�KRXVHKROGV�DUH�WKRVH
ZLWK� WKH� ORZHVW�SHU� FDSLWD� LQFRPH�SUR[\���7KH� SRROHG� VDPSOH� RI� KRXVHKROGV� IURP� DOO
FRXQWULHV� LV� VLPLODUO\� GLYLGHG� LQWR� WZHQW\� TXDQWLOHV� RI� �� SHU� FHQW� HDFK�� :H� GLYLGH
KRXVHKROGV� LQ� WKH� XUEDQ� DQG� UXUDO� DUHDV� RI� HDFK� FRXQWU\� LQWR� µLQFRPH¶� GHFLOHV� E\� SHU
FDSLWD� FRQVXPSWLRQ�� :H� SUHVHQW� WKH� UHVXOWV� E\� GHFLOH� RU� TXDQWLOHV� RI� �� SHU� FHQW� DV
DSSURSULDWH��ZLWK�VSHFLDO�HPSKDVLV�RQ�LQIUDVWUXFWXUH�FRYHUDJH�DPRQJ�KRXVHKROGV�LQ�WKH
SRRUHVW�GHFLOHV�DQG�TXDQWLOHV�RI���SHU�FHQW�

� :KR�KDV�LQIUDVWUXFWXUH�VHUYLFHV"

��� *OREDO�LQIUDVWUXFWXUH�FRYHUDJH

2YHU����SHU�FHQW�RI�WKH�KRXVHKROGV�LQ�WKH�SRROHG�FURVV�QDWLRQDO�VDPSOH�KDG�HOHFWULFLW\�LQ
WKHLU� KRPHV� DW� WKH� WLPH� RI� WKH� /606� VXUYH\��� %\� FRQWUDVW�� RQO\� ��� SHU� FHQW� RI
KRXVHKROGV�KDG�LQ�KRXVH�ZDWHU�WDSV�����SHU�FHQW�KDG�VHZHU�FRQQHFWLRQV��DQG����SHU�FHQW
KDG� WHOHSKRQHV��� 7KH� GLVWULEXWLRQ� RI� WKHVH� XWLOLW\� FRQQHFWLRQV� DPRQJ� KRXVHKROGV� LV
KLJKO\� FRUUHODWHG� ZLWK� RXU� LQFRPH� SUR[\� �L�H�� PRQWKO\� DJJUHJDWH� KRXVHKROG
FRQVXPSWLRQ��� D� KLJKHU� SHUFHQWDJH� RI� ZHDOWK\� WKDQ� SRRU� KRXVHKROGV� KDYH� HOHFWULFLW\�
LQ�KRXVH�WDSV��VHZHU�FRQQHFWLRQV��DQG�WHOHSKRQHV�LQ�WKHLU�KRPHV�

)LJXUH� �� VKRZV� KRZ� FRYHUDJH� RI� WKHVH� VHUYLFHV� YDULHV� E\� LQFRPH� OHYHO� LQ� WKH� FURVV�
FRXQWU\�SRROHG�VDPSOH��(DFK�GRW�RQ�WKH�JUDSK�UHSUHVHQWV�RQH�TXDQWLOH�RI���SHU�FHQW�RI
KRXVHKROGV�� 7KH� GRWV� SORW� WKH� TXDQWLOH¶V� PHGLDQ� µLQFRPH¶� DJDLQVW� WKH� FRYHUDJH� RI
HOHFWULFLW\��LQ�KRXVH�ZDWHU�WDSV��VHZHU�FRQQHFWLRQV�RU�WHOHSKRQHV�ZLWKLQ�WKDW�JURXS�

$JJUHJDWH� FRQVXPSWLRQ� DPRQJ� KRXVHKROGV� LQ� WKH� SRRUHVW� ��SHU� FHQW� TXDQWLOH� RI� WKH
SRROHG� VDPSOH�ZDV� OHVV� WKDQ�86������ SHU� KRXVHKROG� SHU� GD\� �86���� SHU�PRQWK�� RQ
DYHUDJH���7KHVH�KRXVHKROGV�FDPH�IURP�DOO�FRXQWULHV�LQ�WKH�VDPSOH��EXW�WKH�PDMRULW\�OLYH
LQ� 9LHWQDP�� 1HSDO�� DQG� .\UJ\]� 5HSXEOLF²WKH� SRRUHVW� RI� WKH� ILIWHHQ� FRXQWULHV��

                                                     
�� 7KH� FRQVXPSWLRQ� DJJUHJDWHV� XVHG� KHUH� ZHUH� SUHSDUHG� E\� /606� VXUYH\� UHVHDUFK� WHDPV�� � 7KH

DJJUHJDWHV� FRPELQH� LQIRUPDWLRQ� FROOHFWHG� IURP� KRXVHKROGV� DERXW� WKHLU� H[SHQGLWXUHV� RQ� DQG
FRQVXPSWLRQ�RI�D�KRVW�RI�IRRG�DQG�QRQ�IRRG�LWHPV�

�� 7KHVH� KRXVHKROGV� PD\� REWDLQ� HOHFWULFLW\� IURP� D� XWLOLW\� FRQQHFWLRQ� RU� IURP� DQ� HOHFWULFDO� JHQHUDWRU�
8QIRUWXQDWHO\�� LW� LV� RQO\� SRVVLEOH� WR� GLIIHUHQWLDWH� EHWZHHQ� WKHVH� VRXUFHV� LQ� IRXU� RI� WKH� ��� FRXQWULHV
�3DQDPD��(FXDGRU��1LFDUDJXD��DQG�1HSDO���,Q�WKHVH�IRXU�FRXQWULHV��HOHFWULFDO�JHQHUDWRUV�IRU�KRXVHKROG
XVH� DUH� UDUH�� ,Q� 1LFDUDJXD� DQG�1HSDO�� OHVV� WKDQ� �� SHU� FHQW� RI� KRXVHKROGV� ZLWK� HOHFWULFLW\� UHSRUWHG
REWDLQLQJ�WKH�HOHFWULFLW\�IURP�D�JHQHUDWRU��,Q�3DQDPD�DQG�1LFDUDJXD������SHU�FHQW�DQG�����SHU�FHQW�RI
KRXVHKROGV�ZLWK�HOHFWULFLW\�UHO\�RQ�JHQHUDWRUV��,Q�3DQDPD��SRRU�KRXVHKROGV�DUH�VRPHZKDW�PRUH�OLNHO\
WKDQ�ULFK�KRXVHKROGV� WR� UHO\�RQ�JHQHUDWRUV� IRU�HOHFWULFLW\�� QHDUO\����SHU�FHQW�RI� WKRVH� LQ� WKH�SRRUHVW
TXLQWLOH�ZKR�KDYH�HOHFWULFLW\�YHUVXV�����SHU�FHQW�RI�WKH�ULFKHVW�TXLQWLOH�XVH�JHQHUDWRUV��,Q�1LFDUDJXD�
YHU\�IHZ�RI�WKH�ULFKHVW�RU�SRRUHVW�REWDLQ�HOHFWULFLW\� IURP�JHQHUDWRUV�� WKH�1LFDUDJXDQ�JHQHUDWRU�XVHUV
DUH�GLVSURSRUWLRQDWHO\�FRQFHQWUDWHG�LQ�WKH�PLGGOH�LQFRPH�TXLQWLOHV�

�� ,QIRUPDWLRQ� RQ� WHOHSKRQH� XVH� LV� RQO\� DYDLODEOH� LQ� ��� RI� WKH� ��� FRXQWULHV�� 6HZHU� LQIRUPDWLRQ� LV
DYDLODEOH� LQ� ��� FRXQWULHV�� DQG� HOHFWULFLW\� GDWD� LQ� ���� 7KHVH� FRYHUDJH� ILJXUHV� UHIOHFW� WKH� SHU� FHQW� RI
VDPSOH�KRXVHKROGV�IRU�ZKRP�GDWD�RQ�WKH�VHUYLFH�LV�DYDLODEOH�ZKR�KDYH�WKH�VHUYLFH�LQ�WKHLU�KRPHV�

�� 0RVW�RI�WKH�ULFKHVW�KRXVHKROGV�FRPH�IURP�6RXWK�$IULFD��3DQDPD��5XVVLD��(FXDGRU��DQG�-DPDLFD²WKH
ZHDOWKLHVW�FRXQWULHV�LQ�WKH�VDPSOH�
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(OHFWULFLW\�ZDV�WKH�RQO\�VHUYLFH�ZLWK�VLJQLILFDQW�SHQHWUDWLRQ�LQ�WKLV�JURXS�RI�KRXVHKROGV�
1HDUO\����SHU�FHQW�RI� WKHVH�YHU\�SRRU�KRXVHKROGV�KDG�HOHFWULFLW\� LQ� WKHLU�KRPHV��9HU\
IHZ�KDG�LQ�KRXVH�ZDWHU�WDSV����SHU�FHQW���VHZHU�FRQQHFWLRQV����SHU�FHQW���RU�WHOHSKRQHV
���SHU�FHQW��

7HOHSKRQH�FRYHUDJH�UHPDLQV�DW���RU���SHU�FHQW�DPRQJ�KRXVHKROGV�LQ�WKH�ILUVW�ILYH���SHU
FHQW�TXDQWLOHV� �L�H��� WKH� ORZHVW���� SHU� FHQW� RI� WKH� VDPSOH� KRXVHKROGV���2QO\�ZKHQ� WKH
PHGLDQ� LQFRPH� SUR[\� UHDFKHV� 86����� SHU� KRXVHKROG� SHU� PRQWK� GRHV� WHOHSKRQH
FRYHUDJH�EHJLQ�WR�ULVH��&RYHUDJH�RI�HOHFWULFLW\�DQG�RI�LQ�KRXVH�ZDWHU�WDSV��RQ�WKH�RWKHU
KDQG�� EHJLQ� WR� ULVH� LPPHGLDWHO\� DQG� LQFUHDVHV� VKDUSO\� IURP� ��SHU� FHQW� TXDQWLOH� WR
��SHU�FHQW� TXDQWLOH�� %\� WKH� WHQWK� ��SHU� FHQW� TXDQWLOH� �L�H��� PHGLDQ� LQFRPH� SUR[\�  
86�����SHU�KRXVHKROG�SHU�PRQWK������SHU�FHQW�RI�WKH�VDPSOH�KRXVHKROGV�KDG�HOHFWULFLW\�
DQG����SHU�FHQW�KDG�LQ�KRXVH�ZDWHU�WDSV��$ERYH�86�����SHU�KRXVHKROG�SHU�PRQWK��XVH
RI�HOHFWULFLW\�DQG�LQ�KRXVH�WDSV�FRQWLQXHV�WR�ULVH��EXW�DW�D�VORZHU�UDWH��)LJXUH�����1HDUO\
DOO�RI�WKH�KRXVHKROGV�LQ�WKH�ZHDOWKLHVW���SHU�FHQW�TXDQWLOH��86������SHU�KRXVHKROG�SHU
PRQWK�� KDG� HOHFWULFLW\�� ��� SHU� FHQW� KDG� LQ�KRXVH� ZDWHU� WDSV�� DQG� ��� SHU� FHQW� KDG
WHOHSKRQHV�

(OHFWULFLW\� ZDV� WKH�PRVW�ZLGHVSUHDG� RI� WKHVH� WKUHH� VHUYLFHV� DW� DOO� LQFRPH� OHYHOV�� DQG
WHOHSKRQH�VHUYLFH�ZDV�WKH�OHDVW�FRPPRQ��,Q�)LJXUH���WKH�FRYHUDJH�OLQHV�IRU�WKHVH�WKUHH
VHFWRUV� QHYHU� FURVV�� DQG� WKH� VORSH� RI� WKH� WKUHH� OLQHV� LV� UHPDUNDEO\� VLPLODU� DPRQJ
KRXVHKROGV� ZLWK� LQFRPHV� �DV� DSSUR[LPDWHG� E\� WKH� FRQVXPSWLRQ� DJJUHJDWH�� DERYH
86�����SHU�PRQWK�

)LJXUH���GRHV�VKRZ�RQH�SX]]OLQJ�UHVXOW��2QH�ZRXOG�JHQHUDOO\�H[SHFW�PRUH�KRXVHKROGV
�DQG�SDUWLFXODUO\�PRUH�SRRU�KRXVHKROGV�� WR�KDYH�PRGHUQ�ZDWHU�VHUYLFHV�WKDQ�DGYDQFHG
VDQLWDWLRQ�VROXWLRQV��EXW�FRYHUDJH�RI�LQ�KRXVH�ZDWHU�WDSV�DQG�VHZHU�FRQQHFWLRQV�DSSHDU
WR�EH�YLUWXDOO\�LGHQWLFDO�XS�WR�86�����SHU�KRXVHKROG�SHU�PRQWK�� ,Q� IDFW�� WKHUH�DUH� WZR
VKRUWFRPLQJV�LQ�WKH�/606�GDWD�XVHG�IRU�WKLV�DQDO\VLV�WKDW�FDXVH�WKLV�UHVXOW�LQ�)LJXUH���

)LUVW�� LQ�KRXVH�ZDWHU� WDSV�DUH� MXVW�RQH� IRUP�RI�SULYDWH�KRXVHKROG�ZDWHU�FRQQHFWLRQ�� ,Q
PDQ\�W\SHV�RI�GZHOOLQJV��LQ�KRXVH�WDSV�PLJKW�QRW�EH�IHDVLEOH�RU�GHVLUDEOH�WR�LQVWDOO��RU
KRXVHKROGV�PD\�QRW�LQLWLDOO\�ZDQW�WR�LQYHVW�LQ�LQGRRU�SOXPELQJ�IDFLOLWLHV��,Q�WKHVH�FDVHV
KRXVHKROGV�FRXOG�FKRRVH�WR�LQVWDOO�D�\DUG�WDS��UDWKHU�WKDQ�DQ�LQ�KRXVH�WDS��7KH�LQ�KRXVH
WDS�YDULDEOH�UHSRUWHG�LQ�)LJXUH���WKXV�XQGHUVWDWHV�WKH�QXPEHU�RI�KRXVHKROGV�ZLWK�SULYDWH
ZDWHU�FRQQHFWLRQV��,W�LV�RQO\�SRVVLEOH�WR�LGHQWLI\�KRXVHKROGV�ZLWK�\DUG�WDSV�LQ�VHYHQ�RI
WKH�ILIWHHQ�FRXQWULHV�LQ�WKLV�VDPSOH��,Q�WKRVH�VHYHQ�FRXQWULHV��DOPRVW�QRQH�RI�WKH�SRRUHVW
KRXVHKROGV�KDG�VHZHU�FRQQHFWLRQV�RU�LQ�KRXVH�FRQQHFWLRQV�DQG�\DUG�WDSV��EXW�DW�KLJKHU
LQFRPH�OHYHOV�LQ�KRXVH�FRQQHFWLRQV�DQG�\DUG�WDSV�ZHUH�PXFK�PRUH�SUHYDOHQW�WKDQ�VHZHU
FRQQHFWLRQV��)LJXUH����

6HFRQG�� LQIRUPDWLRQ� RQ� VHZHU� FRQQHFWLRQV� LV� RQO\� DYDLODEOH� IRU� WHQ� RI� WKH� ILIWHHQ
FRXQWULHV��:KHQ� KRXVHKROGV� LQ� RQO\� WKRVH� WHQ� FRXQWULHV� DUH� SRROHG� DQG� GLYLGHG� LQWR
TXDQWLOHV�RI���SHU�FHQW�� LW�EHFRPHV� FOHDU� WKDW� VHZHU� FRYHUDJH� ODJV�EHKLQG� FRYHUDJH�RI
LQ�KRXVH�ZDWHU�WDSV�DV�H[SHFWHG��)LJXUH�����6HZHU�FRYHUDJH�LV�FRQVLVWHQWO\�DERXW����SHU
FHQW� ORZHU� WKDQ� LQ�KRXVH� ZDWHU� WDS� FRYHUDJH� IRU� KRXVHKROGV� ZLWK� LQFRPHV� �DV
DSSUR[LPDWHG�E\�WKH�FRQVXPSWLRQ�DJJUHJDWH��XQGHU�86�����SHU�PRQWK��DERYH�86����
SHU� PRQWK�� WKH� JDS� EHWZHHQ� LQ�KRXVH� ZDWHU� VHUYLFH� DQG� VHZHU� FRQQHFWLRQV� DFWXDOO\
ZLGHQV�� $V� LQ� )LJXUH� ��� HOHFWULFLW\� FRYHUDJH� LV� KLJKHU� WKDQ� FRYHUDJH� RI� RWKHU
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LQIUDVWUXFWXUH� VHUYLFHV� DW� DOO� LQFRPH� OHYHOV�� ,Q� WKH� UHPDLQGHU� RI� WKH� SDSHU�ZH� SUHVHQW
UHVXOWV�IRU�WKH�SRROHG�VDPSOH�RI�KRXVHKROGV�IURP�DOO�ILIWHHQ�FRXQWULHV��DV� LQ�)LJXUH����
DQG��H[FHSW�ZKHUH�QRWHG��ZH�XVH�FRYHUDJH�ILJXUHV� IRU� LQ�KRXVH�ZDWHU� WDSV� �UDWKHU� WKDQ
LQ�KRXVH�FRQQHFWLRQV�DQG�\DUG�WDSV���

��� &RYHUDJH�LQ�XUEDQ�DQG�UXUDO�DUHDV

$V� DQWLFLSDWHG�� D� VPDOOHU� SHUFHQWDJH� RI� UXUDO� WKDQ� XUEDQ� UHVLGHQWV� KDG� LQIUDVWUXFWXUH
VHUYLFHV�LQ�WKHLU�KRPHV����)HZHU�UXUDO�KRXVHKROGV�KDG�HOHFWULFLW\�����SHU�FHQW�YV�����SHU
FHQW� LQ� FLWLHV��� LQ�KRXVH� ZDWHU� WDSV� ���� SHU� FHQW� YV�� ��� SHU� FHQW��� VHZHU� FRQQHFWLRQV
���SHU�FHQW�YV�����SHU�FHQW���DQG�WHOHSKRQHV����SHU�FHQW�YV�����SHU�FHQW���7KH�SRRU�OLYH
GLVSURSRUWLRQDWHO\� LQ� UXUDO� DUHDV�� EXW� XUEDQ�UXUDO� ORFDWLRQ� GRHV� QRW� DORQH� H[SODLQ� WKH
XUEDQ�UXUDO�LQIUDVWUXFWXUH�JDS����)LJXUHV���DQG���VKRZ�WKDW�D�VPDOOHU�SHUFHQWDJH�RI� WKH
SRRU� WKDQ� WKH� ULFK� LQ� ERWK� XUEDQ� DQG� UXUDO� DUHDV� KDG� HOHFWULFLW\�� LQ�KRXVH� WDSV�� VHZHU
FRQQHFWLRQV�DQG�WHOHSKRQHV�

9HU\�IHZ�RI�WKH�SRRUHVW�UXUDO�KRXVHKROGV�KDG�LQ�KRXVH�ZDWHU� WDSV����SHU�FHQW��� VHZHUV
���SHU�FHQW���RU�WHOHSKRQHV����SHU�FHQW���5XUDO�FRYHUDJH�RI�WKHVH�WKUHH�VHUYLFHV�UHPDLQV
XQGHU� ��� SHU� FHQW� XS� WR� 86����� SHU� KRXVHKROG� SHU� PRQWK�� 3HUKDSV� VXUSULVLQJO\�
HOHFWULFLW\�LV�UHDFKLQJ�D�VXEVWDQWLDO�QXPEHU�RI�WKH�UXUDO�SRRU�����SHU�FHQW�LQ�WKH�SRRUHVW
TXDQWLOH��

%\�FRQWUDVW��D�VLJQLILFDQW�QXPEHU�RI� WKH�SRRUHVW�XUEDQ�KRXVHKROGV�KDG� LQ�KRXVH�ZDWHU
WDSV�����SHU�FHQW���VHZHUV�����SHU�FHQW���DQG�WHOHSKRQHV�����SHU�FHQW���&RYHUDJH�RI�WKHVH
VHUYLFHV�ULVHV�VWHHSO\�IURP�HDFK���SHU�FHQW�TXDQWLOH�WR�WKH�QH[W��(OHFWULFLW\�FRYHUDJH�LQ
XUEDQ� DUHDV� LV� VXUSULVLQJO\� VLPLODU� DFURVV� LQFRPH� JURXSV�� 1HDUO\� ��� SHU� FHQW� RI� WKH
SRRUHVW� XUEDQ� KRXVHKROGV� KDG� HOHFWULFLW\�� DQG� FRYHUDJH� ULVHV� IXUWKHU� DPRQJ� KLJKHU
LQFRPH�JURXSV�

��� &RYHUDJH�E\�FRXQWU\

2I�WKH�ILIWHHQ�VDPSOH�FRXQWULHV��WKRVH�LQ�(DVWHUQ�(XURSH�DQG�&HQWUDO�$VLD�VWDQG�RXW�IRU
WKHLU�KLJK�FRYHUDJH� UDWHV� LQ� DOO� VHFWRUV� �)LJXUHV��������$OEDQLD��%XOJDULD��.D]DNKVWDQ�
DQG�WKH�.\UJ\]�5HSXEOLF�DOO�KDYH�YLUWXDOO\�XQLYHUVDO�FRYHUDJH�RI�HOHFWULFLW\����%XOJDULD�
.D]DNKVWDQ��DQG�5XVVLD�KDYH�WKH�KLJKHVW�FRYHUDJH�UDWHV�IRU�LQ�KRXVH�ZDWHU�WDSV��VHZHUV�
DQG�WHOHSKRQHV�DV�ZHOO�

&RYHUDJH�UDWHV�DPRQJ�WKH�SRRU�DUH�DOVR�KLJKHU�LQ�(DVWHUQ�(XURSH�DQG�&HQWUDO�$VLD�WKDQ
LQ� WKH�RWKHU� FRXQWULHV� LQ� WKH� VDPSOH� �7DEOH�����9LUWXDOO\� DOO� KRXVHKROGV� LQ� WKH� SRRUHVW

                                                     
�� $V�D�UHVXOW��WKH�FRYHUDJH�GLIIHUHQFHV�EHWZHHQ�VHZHU�DQG�ZDWHU�VHUYLFH�DQG�WKH�LPSRUWDQW�UROH�RI�\DUG

WDSV�LQ�ZDWHU�VHUYLFH�FRYHUDJH��ERWK�RI�ZKLFK�DUH�DSSDUHQW�LQ�)LJXUHV���DQG����ZLOO�EH�REVFXUHG�

��� 7KH�XUEDQ�UXUDO�FODVVLILFDWLRQV�PDGH�E\�/606�VXUYH\�WHDPV�KDYH�EHHQ�DGRSWHG�IRU�WKLV�DQDO\VLV�

��� 0RUH�WKDQ����SHU�FHQW�RI�KRXVHKROGV�LQ�WKH�SRRUHVW�TXDQWLOH�RI�WKH�SRROHG�VDPSOH�OLYH�LQ�UXUDO�DUHDV�
ZKHUHDV�RQO\����SHU�FHQW�RI�WKH�ULFKHVW�KRXVHKROGV�DUH�UXUDO�UHVLGHQWV�

��� (OHFWULFLW\�GDWD�DUH�QRW�DYDLODEOH�IRU�5XVVLD��$OEDQLD�VXUYH\�GRHV�QRW�LQFOXGH�7LUDQD�



�

XUEDQ� DQG� UXUDO� GHFLOHV� LQ� .\UJ\]� 5HSXEOLF�� $OEDQLD�� %XOJDULD�� DQG� .D]DNKVWDQ� KDG
HOHFWULFLW\�� ,Q� FRQWUDVW�� LQ�PDQ\� RWKHU� FRXQWULHV�� IHZHU� WKDQ� KDOI� RI� WKH� UXUDO� RU� XUEDQ
SRRU�KDG�HOHFWULFLW\��%XOJDULD��.D]DNKVWDQ��DQG�5XVVLD�DUH�DOVR�WKH�RQO\�FRXQWULHV�LQ�WKH
VDPSOH�ZKHUH�DQ\�VLJQLILFDQW�QXPEHU�RI� WKH�UXUDO�SRRU�KDG�LQ�KRXVH�ZDWHU� WDSV��VHZHU
FRQQHFWLRQV��DQG�WHOHSKRQHV�LQ�WKHLU�KRPHV�

7KH�ORZHVW�FRXQWU\�ZLGH�FRYHUDJH�UDWHV�WHQG�WR�EH�LQ�WKH�SRRUHVW�FRXQWULHV��H�J��1HSDO�
*KDQD��.\UJ\]�5HSXEOLF��DQG�9LHWQDP���%XW�SRRU�FRXQWULHV�GR�QRW�QHFHVVDULO\�KDYH�ORZ
FRXQWU\�ZLGH�FRYHUDJH�LQ�DOO�VHFWRUV��,Q�3DNLVWDQ�DQG�1LFDUDJXD��IRU�H[DPSOH��HOHFWULFLW\
DQG�LQ�KRXVH�ZDWHU�WDS�FRYHUDJH�LV�HTXDO�WR�RU�JUHDWHU�WKDQ�FRYHUDJH�LQ�VRPH�ZHDOWKLHU
FRXQWULHV�� ,QWHUHVWLQJO\�� FRYHUDJH� RI� HOHFWULFLW\�� LQ�KRXVH� ZDWHU� WDSV�� VHZHU�� DQG
WHOHSKRQHV� DPRQJ� WKH�SRRU� LQ�3DQDPD�� WKH�ZHDOWKLHVW� FRXQWU\� LQ� WKH� VDPSOH�� LV� ORZHU
WKDQ�LQ�PRVW�RWKHU�FRXQWULHV��&RYHUDJH�LQ�6RXWK�$IULFD��WKH�VHFRQG�ZHDOWKLHVW�FRXQWU\��LV
DOVR�TXLWH�ORZ�

� :KR�KDV�DFFHVV�WR�VHUYLFHV"�:KR�KDV�DFFHVV�DQG�FKRRVHV�QRW�WR�FRQQHFW"

2QH�UHDVRQ�WKDW�PDQ\�KRXVHKROGV�GR�QRW�KDYH�LQIUDVWUXFWXUH�FRQQHFWLRQV�LQ�WKHLU�KRPHV
LV�WKDW�WKH\�OLYH�LQ�SODFHV�ZKHUH�WKH\�GR�QRW�KDYH�WKH�RSWLRQ�RI�FRQQHFWLQJ�WR�D�XWLOLW\
QHWZRUN� �L�H��� QR� QHWZRUN� VHUYLFH� H[LVWV� LQ� WKHLU� QHLJKERXUKRRGV����� ,QIRUPDWLRQ� RQ
FRPPXQLW\� DFFHVV� WR� LQIUDVWUXFWXUH� QHWZRUNV� LV� DYDLODEOH� IRU� PRVW� KRXVHKROGV� LQ� WKH
XUEDQ� DQG� UXUDO� DUHDV� RI� ILYH� FRXQWULHV� LQ� RXU� VDPSOH� �(FXDGRU�� .D]DNKVWDQ�� .\UJ\]
5HSXEOLF��1HSDO�� DQG�3DQDPD�����:KHUH� WKLV� LQIRUPDWLRQ� LV�DYDLODEOH�� LW� LV� SRVVLEOH� WR
EHJLQ�WR�LVRODWH�WKH�UROH�WKDW�KRXVHKROG�FKRLFHV�SOD\�LQ�FUHDWLQJ�WKH�FRYHUDJH�SDWWHUQV�ZH
REVHUYH��L�H���ZKR�KDV�DFFHVV�EXW�FKRRVHV�QRW�WR�FRQQHFW"��

,Q� WKHVH� ILYH� FRXQWULHV�� FRPPXQLW\� DFFHVV� WR� LQIUDVWUXFWXUH� LV� KLJK� LQ� XUEDQ� DUHDV� DQG
ORZ� LQ� UXUDO� DUHDV� �)LJXUHV� ��� DQG� ����� +RXVHKROGV� RI� DOO� LQFRPH� OHYHOV� DQG� LQ� ERWK
XUEDQ� DQG� UXUDO� DUHDV�ZHUH�PRVW� OLNHO\� WR� KDYH� HOHFWULFLW\� VHUYLFH�� DQG� OHDVW� OLNHO\� WR
KDYH�VHZHU�VHUYLFH��DYDLODEOH�LQ�WKHLU�FRPPXQLWLHV��,Q�XUEDQ�DUHDV�LQIUDVWUXFWXUH�DFFHVV
ZDV� QRW� KLJKO\� GHSHQGHQW� RQ� KRXVHKROG� LQFRPH�� WKH� SHUFHQWDJH� RI� KRXVHKROGV� ZLWK
DFFHVV�WR�VHUYLFHV�ZDV�VLPLODU�DFURVV�LQFRPH�OHYHOV��%XW�LQ�UXUDO�DUHDV�WKH�ZHDOWK\�ZHUH
PXFK�PRUH�OLNHO\�WKDQ�WKH�SRRU�WR�KDYH�DFFHVV�WR�DOO�VHUYLFHV�H[FHSW�VHZHUV��9HU\�IHZ
UXUDO�KRXVHKROGV�LQ�DQ\���SHU�FHQW�TXDQWLOH�KDG�DFFHVV�WR�VHZHU�VHUYLFH�

                                                     
��� ,W� VKRXOG�EH�QRWHG� WKDW� VRPH� VXFK�KRXVHKROGV�PD\�KDYH� FRQVFLRXVO\�PDGH� WKLV� FKRLFH�� L�H��� ORFDWHG

WKHLU�KRPH�LQ�D�SODFH�ZLWKRXW�DFFHVV�EHFDXVH�UHQWV�RU�ODQG�YDOXHV�ZHUH�FKHDSHU�WKHUH�

��� ,QIRUPDWLRQ� RQ� FRPPXQLW\� DFFHVV� WR� SULYDWH� WHOHSKRQH� VHUYLFH� LV� QRW� DYDLODEOH� IRU� 1HSDO�� DQG� WKH
VHZHU�DFFHVV�YDULDEOH�LV�PLVVLQJ�IRU�.D]DNKVWDQ�

��� 7KH�/606�FRPPXQLW\�VXUYH\V�SURYLGH�DQ�LPSHUIHFW�PHDVXUH�RI�DFFHVV��7KH�VXUYH\V�PDNH�LW�SRVVLEOH
WR�GHWHUPLQH�ZKHWKHU�DQ�LQIUDVWUXFWXUH�QHWZRUN�LV�DYDLODEOH�ZLWKLQ�HDFK�UHVSRQGHQW¶V�FRPPXQLW\��EXW
KDYLQJ�D�QHWZRUN�LQ�WKH�DUHD�GRHV�QRW�QHFHVVDULO\�PHDQ�WKDW�LW�LV�WHFKQLFDOO\�RU�ILQDQFLDOO\�IHDVLEOH�WR
H[WHQG�WKH�QHWZRUN�WR�DOO�KRPHV�LQ�WKH�DUHD��'HVSLWH�WKLV�GRZQVLGH��WKH�FRPPXQLW\�GDWD�URXJKO\�GLYLGH
KRXVHKROGV�LQWR�WZR�JURXSV��WKRVH�ZLWK�QR�SRVVLELOLW\�RI�FRQQHFWLQJ�WR�D�QHWZRUN�DQG�WKRVH�ZKR�PD\
KDYH�D�FKDQFH�RI�FRQQHFWLQJ�
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)LJXUHV� ��� DQG� ��� SUHVHQW� LQIUDVWUXFWXUH� FRYHUDJH� DPRQJ� KRXVHKROGV� ZLWK� DFFHVV� WR
LQIUDVWUXFWXUH�VHUYLFHV�LQ�WKHLU�FRPPXQLWLHV��7KHVH�ILJXUHV�VKRZ�WKDW�LQ�ERWK�XUEDQ�DQG
UXUDO� DUHDV� WKH� YDVW�PDMRULW\� RI� KRXVHKROGV�ZLWK� DFFHVV� WR� HOHFWULFLW\� KDG� FRQQHFWLRQV
�L�H��� FKRVH� WR� FRQQHFW���7KLV� LV� QRW� WUXH� IRU� WKH� RWKHU� LQIUDVWUXFWXUH� VHFWRUV��$� JUHDWHU
SURSRUWLRQ�RI�ULFK�KRXVHKROGV�WKDQ�SRRU�KRXVHKROGV�FKRVH�WR�LQVWDOO�LQ�KRXVH�ZDWHU�WDSV�
VHZHU�FRQQHFWLRQV��DQG�WHOHSKRQHV��,Q�UXUDO�DUHDV�YHU\�IHZ�RI�WKH�SRRU�KRXVHKROGV�ZLWK
DFFHVV� WR�ZDWHU�� VHZHU�� DQG� WHOHSKRQH�VHUYLFH�DFWXDOO\�KDG�FRQQHFWLRQV����%HWZHHQ���
DQG����SHU�FHQW�RI�WKH�SRRUHVW�XUEDQ�KRXVHKROGV�ZKR�KDG�DFFHVV�WR�WKHVH�WKUHH�VHUYLFHV
LQ� WKHLU� FRPPXQLWLHV� KDG� FRQQHFWLRQV� LQ� WKHLU� KRPHV�� 7KLV� LV� PXFK� ORZHU� WKDQ� WKH
FRYHUDJH�UDWH�DPRQJ�WKH�ULFKHVW�XUEDQ�KRXVHKROGV��EXW�LW�GRHV�PHDQ�WKDW�QHDUO\�KDOI�RI
XUEDQ� KRXVHKROGV� ZLWK� PRQWKO\� KRXVHKROG� LQFRPHV� DURXQG� 86���� SHU� PRQWK� �DV
PHDVXUHG�E\�RXU�FRQVXPSWLRQ�DJJUHJDWH��FKRVH�WR�LQVWDOO�ZDWHU��VHZHU��RU�SKRQH�VHUYLFH
ZKHQ�WKHVH�VHUYLFHV�ZHUH�DYDLODEOH�WR�WKHP��7KH�SHUFHQWDJH�RI�KRXVHKROGV�ZLWK�DFFHVV
ZKR�FRQQHFWHG�ZDV�KLJKHVW�IRU�HOHFWULFLW\�VHUYLFH�LQ�ERWK�XUEDQ�DQG�UXUDO�DUHDV��6HZHU�
LQ�KRXVH�WDS��DQG�WHOHSKRQH�FRQQHFWLRQ�UDWHV�IROORZ�LQ�WKDW�RUGHU���

7KHVH� ILJXUHV� GR� QRW� QHFHVVDULO\� LPSO\� WKDW� KRXVHKROGV� ZRXOG� SUHIHU� HOHFWULFLW\� RYHU
RWKHU�VHUYLFHV� LI� WKH\�FRXOG�FKRRVH� IURP�DPRQJ�DOO� IRXU� VHUYLFHV� �HOHFWULFLW\�� LQ�KRXVH
ZDWHU��VHZHU��RU�WHOHSKRQH���2I�WKH�KRXVHKROGV�IRU�ZKRP�DFFHVV�LQIRUPDWLRQ�LV�DYDLODEOH
RQ�WKH�IRXU�VHUYLFHV��RQO\����SHU�FHQW�KDG�DFFHVV�WR�DOO�IRXU����1HDUO\�DOO�����SHU�FHQW��RI
WKHVH� KRXVHKROGV� KDG� HOHFWULFLW\�� ��� SHU� FHQW� KDG� VHZHU� FRQQHFWLRQV�� ��� SHU� FHQW� KDG
LQ�KRXVH�ZDWHU� WDSV���� DQG� ��� SHU� FHQW� KDG� SKRQHV�� %HFDXVH� WKH� /606� VXUYH\V� ODFN
LQIRUPDWLRQ�RQ�VHUYLFH�SULFHV��LW�LV�QRW�SRVVLEOH�WR�GHWHUPLQH�KRZ�GLIIHUHQFHV�LQ�WKH�SULFH
DQG�FRQQHFWLRQ�IHHV�IRU�WKHVH�VHUYLFHV�FRQWULEXWH�WR�WKLV�RXWFRPH�

)LJXUHV� ������ VKRZ� KRZ� KRXVHKROG� FKRLFH� DPRQJ� WKH� IRXU� VHUYLFHV� YDULHV� DFURVV
LQFRPH� TXLQWLOHV� LQ� (FXDGRU�� 3DQDPD�� .\UJ\]� 5HSXEOLF�� DQG� 1HSDO����:KDW� LV� PRVW
UHPDUNDEOH� DERXW� WKHVH� ILJXUHV� LV� KRZ� VLPLODU� WKH\� DUH� WR� RQH� DQRWKHU�� ,Q� DOO� IRXU
FRXQWULHV� DQG� LQ� DOO� TXLQWLOHV��PRUH� KRXVHKROGV�ZLWK� DFFHVV� WR� DOO� IRXU� VHUYLFHV� FKRVH

                                                     
��� ,W� LV�SRVVLEOH� WKDW� WKH� ORZ�FRQQHFWLRQ�UDWHV� LQ� UXUDO�DUHDV�DUH�PRUH�D� UHIOHFWLRQ�RI�SUREOHPV�ZLWK� WKH

DFFHVV�GDWD� WKDQ�RI� WKH�ZLOOLQJQHVV�RI� SRRU� KRXVHKROGV� WR� FRQQHFW��5XUDO� FRPPXQLWLHV� DQG� SULPDU\
VDPSOLQJ� XQLWV� FRYHU� D� ODUJHU� ODQG� DUHD� WKDQ� XUEDQ� FRPPXQLWLHV�� 7KH� IDFW� WKDW� WKHUH� LV� DFFHVV� WR� D
SDUWLFXODU�VHUYLFH�VRPHZKHUH�ZLWKLQ�D�UXUDO�FRPPXQLW\�GRHV�QRW�QHFHVVDULO\�PHDQ�WKDW�LW�LV�WHFKQLFDOO\
RU� ILQDQFLDOO\� IHDVLEOH� WR� LQVWDOO� D� FRQQHFWLRQ� DW� HYHU\�KRPH� LQ� WKH� DUHD��:KLOH� WKLV� LV� WUXH� LQ�XUEDQ
DUHDV�DV�ZHOO��WKLV�ZHDNQHVV�LQ�WKH�FRPPXQLW\�VXUYH\�GDWD�LV�HVSHFLDOO\�SUREOHPDWLF�LQ�UXUDO�DUHDV�

��� ,Q�(FXDGRU�DQG�3DQDPD��ZKHUH� LQIRUPDWLRQ�RQ�\DUG� WDSV� LV� DYDLODEOH�� D�JUHDWHU�SHUFHQWDJH�RI� XUEDQ
DQG� UXUDO� KRXVHKROGV�RI� DOO� TXDQWLOHV� FKRVH� DQ� LQ�KRXVH�RU� \DUG� WDS� WKDQ� D� VHZHU� FRQQHFWLRQ� �JLYHQ
DFFHVV�WR�HDFK�VHUYLFH��

��� 6HZHU� LQIRUPDWLRQ� LV� QRW� DYDLODEOH� IRU�.D]DNKVWDQ�� DQG� WHOHSKRQH� DFFHVV� LV� QRW� DYDLODEOH� LQ�1HSDO�
7KHUHIRUH��WKH�KRXVHKROGV�ZLWK�DFFHVV�WR�DOO���VHUYLFHV�OLYH�LQ�(FXDGRU��.\UJ\]�5HSXEOLF��DQG�3DQDPD�

��� 1HDUO\�������RI�WKH�������KRXVHKROGV�ZLWK�DFFHVV�WR�DOO�IRXU�VHUYLFHV�OLYH�LQ�(FXDGRU�DQG�3DQDPD��,Q
WKHVH�FRXQWULHV�LQIRUPDWLRQ�RQ�\DUG�WDSV�LV�DYDLODEOH��1HDUO\����SHU�FHQW�RI�WKH�������KRXVHKROGV�KDYH
DQ�LQ�KRXVH�RU�\DUG�WDS�

��� ,QIRUPDWLRQ� RQ� WHOHSKRQH� DFFHVV� LV� QRW� DYDLODEOH� LQ�1HSDO�� VR� WKDW� JUDSK� VKRZV� FRYHUDJH� OHYHOV� E\
TXLQWLOH�DQG�VHFWRU�IRU�KRXVHKROGV�ZLWK�DFFHVV�WR�MXVW���VHUYLFHV��HOHFWULFLW\��ZDWHU�VHUYLFH��DQG�VHZHU
VHUYLFH��� 7KH�ZDWHU� VHFWRU� YDULDEOH� RQ� WKH� (FXDGRU� DQG� 3DQDPD� JUDSKV� LV� KRXVH� RU� \DUG� WDSV�� 7KH
1HSDO�DQG�.\UJ\]�5HSXEOLF�JUDSKV�LQFOXGH�RQO\�LQ�KRXVH�WDSV�



��

HOHFWULFLW\�� DQG� IHZHU� KRXVHKROGV� FKRVH� WHOHSKRQHV�� WKDQ� DQ\� RWKHU� VHUYLFH��$� JUHDWHU
SHUFHQWDJH� RI� KRXVHKROGV� FKRVH� LQ�KRXVH� FRQQHFWLRQV� RU� \DUG� WDSV� �µDGYDQFHG� ZDWHU
LQIUDVWUXFWXUH¶�� WKDQ� VHZHU� FRQQHFWLRQV�� 1HSDO� VWDQGV� RXW� DPRQJ� WKH� IRXU� ILJXUHV
EHFDXVH�LQ�WKH�ILUVW�WKUHH�TXLQWLOHV�QRQH�RU�RQO\�D�YHU\�VPDOO�SHUFHQWDJH�RI�KRXVHKROGV
FKRVH�ZDWHU�RU�VHZHU�FRQQHFWLRQV��%XW�E\�WKH�ULFKHVW�TXLQWLOH��FRYHUDJH�OHYHOV�LQ�1HSDO
DSSUR[LPDWH�FRYHUDJH�LQ�TXLQWLOHV�ZLWK�VLPLODU�PHGLDQ�LQFRPH�SUR[LHV�LQ�RWKHU�FRXQWULHV
�H�J��WKH�SRRUHVW�TXLQWLOH�LQ�(FXDGRU����

� +RXVHKROG�FRYHUDJH��D�PXOWLYDULDWH�DQDO\VLV

7KH�UHVXOWV�SUHVHQWHG�LQ�VHFWLRQV���DQG���GHPRQVWUDWH�WKDW�LQIUDVWUXFWXUH�FRYHUDJH�YDULHV
ZLWK�KRXVHKROG�LQFRPH��E\�FRXQWU\�RI�UHVLGHQFH��DQG�EHWZHHQ�XUEDQ�DQG�UXUDO�DUHDV��,Q
WKLV�VHFWLRQ�ZH�HPSOR\�ORJLVWLF�UHJUHVVLRQ�PRGHOV�WR�H[DPLQH�WKH�UHODWLYH�LPSRUWDQFH�RI
WKHVH�YDULDEOHV�DIWHU�VWDWLVWLFDOO\�FRQWUROOLQJ�IRU�D�QXPEHU�RI�RWKHU�IDFWRUV�

:H�K\SRWKHVL]H�WKDW�WKH�OLNHOLKRRG�WKDW�D�KRXVHKROG�ZLOO�KDYH�D�FRQQHFWLRQ�GHSHQGV�RQ
VHYHQ� YDULDEOHV�� �L�� WKH� PRQWKO\� KRXVHKROG� LQFRPH� SUR[\�� �LL�� ZKHWKHU� RU� QRW� WKH
KRXVHKROG�OLYHG�LQ�D�UXUDO�DUHD��585$/����LLL��ZKHWKHU�RU�QRW�WKH�KRXVHKROG�OLYHG�LQ�D
ORZ�LQFRPH�FRXQWU\��ZLWK�*13�SHU�FDSLWD�EHORZ�86������/2:,1&<����LY��ZKHWKHU�RU
QRW�WKH�KRXVHKROG�LV�DPRQJ�WKH�SRRUHVW����SHU�FHQW�RI�WKH�SRSXODWLRQ�LQ�LWV�RZQ�FRXQWU\
�3225����Y��ZKHWKHU�RU�QRW�WKH�KRXVHKROG�ZDV�D�KRPHRZQHU��+20(2:1(5����YL��WKH
VL]H� RI� WKH� KRXVHKROG� �++6,=(��� DQG� �YLL�� ZKHWKHU� RU� QRW� WKH� KRXVHKROG� OLYHG� LQ� DQ
(DVWHUQ� (XURSHDQ� RU� &HQWUDO� $VLDQ� FRXQWU\� �((8523(��� 7DEOH� �� SUHVHQWV� UHVXOWV� RI
ORJLVWLF� UHJUHVVLRQV� IRU� ILYH� GLIIHUHQW� ELQDU\� GHSHQGHQW� YDULDEOHV�� ZKHWKHU� RU� QRW� WKH
KRXVHKROG� KDV� HOHFWULFLW\�� LQ�KRXVH� WDS�� KRXVH�\DUG� WDS�� VHZHU� FRQQHFWLRQ�� DQG
WHOHSKRQH��$OO�PRGHOV�DUH�HVWLPDWHG�ZLWK�WKH�SRROHG�FURVV�FRXQWU\�GDWDVHW���

$PRQJ� WKH� VHYHQ� LQGHSHQGHQW� YDULDEOHV�� WKUHH� PHDVXUH� KRZ� LQFRPH� DIIHFWV� WKH
OLNHOLKRRG� WKDW� KRXVHKROGV�ZLOO� EH� FRQQHFWHG� WR� WKHVH� VHUYLFHV�� WKH� KRXVHKROG� LQFRPH
SUR[\�� /2:,1&<� DQG� 3225�� 7KH� KRXVHKROG� LQFRPH� SUR[\� PHDVXUHV� KRXVHKROG
ZHDOWK� DFURVV� FRXQWULHV��7KH�PRGHO� UHVXOWV� VKRZ� WKDW� LW� KDV� D� VLJQLILFDQW� DQG� SRVLWLYH
LQIOXHQFH�LQ�DOO�ILYH�PRGHOV��DQG�WKH�PDJQLWXGH�RI�LWV�HIIHFW� LV� ODUJHVW� LQ�WKH�PRGHO�IRU
HOHFWULFLW\�� DQG� VPDOOHVW� LQ� WKH�PRGHO� IRU� VHZHUV��:KLOH� WKH� KRXVHKROG� LQFRPH� SUR[\
PHDVXUHV�WKH�GLIIHUHQFHV�LQ�ZHDOWK�IRU�KRXVHKROGV�DFURVV�FRXQWULHV��WKH�VHFRQG�LQFRPH�
UHODWHG�YDULDEOH��3225��PHDVXUHV�VXFK�GLIIHUHQFHV�ZLWKLQ�HDFK�FRXQWU\��7KH�FRHIILFLHQWV
RQ�3225�DUH�YHU\�FRQVLVWHQW�IRU�WKH�ILYH�PRGHOV��%HLQJ�SRRU�LQ�RQH¶V�RZQ�FRXQWU\�WKXV
GDPSHQV� WKH� FKDQFH� RI� EHLQJ� FRQQHFWHG� WR� WKHVH� VHUYLFHV� DW� DOO� LQFRPH� OHYHOV���� 7KH
WKLUG�LQFRPH�UHODWHG�YDULDEOH�LV�/2:,1&7<��ZKLFK�DWWHPSWV�WR�PHDVXUH�ZKHWKHU�RU�QRW
OLYLQJ� LQ� D� ORZ�LQFRPH� FRXQWU\� ZRXOG� KDYH� DQ� HIIHFW� RQ� WKH� OLNHOLKRRG� RI� KDYLQJ� D

                                                     

��� ,Q�.D]DNKVWDQ� �QRW� VKRZQ��� D� JUHDWHU� SHUFHQWDJH�RI� KRXVHKROGV� DOVR� FKRVH� HOHFWULFLW\� WKDQ� LQ�KRXVH
ZDWHU� WDSV� RU� WHOHSKRQHV�� .D]DNKVWDQ� GHSDUWV� IURP� WKH� SDWWHUQ� LQ� )LJXUHV� ������� KRZHYHU�� LQ� WKDW
FRYHUDJH�UDWHV�IRU�HOHFWULFLW\��LQ�KRXVH�WDSV��DQG�WHOHSKRQHV�DUH�IDLUO\�IODW�DFURVV�DOO�TXLQWLOHV�

��� $�FRXQWU\�LV�RQO\�OHIW�RXW�RI�WKHVH�PRGHOV�LI�LQIRUPDWLRQ�RQ�WKH�GHSHQGHQW�YDULDEOH�LV�QRW�DYDLODEOH�IRU
WKDW�FRXQWU\�

��� 7KH�SRRU�LQ�VRPH�FRXQWULHV�KDYH�LQFRPHV�PXFK�ORZHU�WKDQ�WKH�SRRU�LQ�RWKHU�FRXQWULHV�
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FRQQHFWLRQ�� 7KH� UHVXOWV� VKRZ� WKDW� UHVLGLQJ� LQ� D� ORZ�LQFRPH� FRXQWU\� KDV� D� QHJDWLYH
LPSDFW� RQ� LQIUDVWUXFWXUH� FRQQHFWLRQ�� DQG� IRU� KRXVH�\DUG� WDSV� DQG� WHOHSKRQHV� WKLV
LQIOXHQFH�FDQ�EH�TXLWH�VXEVWDQWLDO�

7KH� RWKHU� IRXU� LQGHSHQGHQW� YDULDEOHV� DUH� DOVR� VWDWLVWLFDOO\� VLJQLILFDQW� LQ� PRVW� RI� WKH
UHJUHVVLRQV�� $V� RQH� PLJKW� H[SHFW�� UXUDO� KRXVHKROGV� DUH� OHVV� OLNHO\� WR� KDYH� QHWZRUN
FRQQHFWLRQV�RI� DQ\� NLQG��7KH� FRHIILFLHQWV� IRU�585$/�DUH� VWDWLVWLFDOO\� VLJQLILFDQW� DQG
QHJDWLYH�DFURVV� WKH� ILYH�PRGHOV�� ,Q� IDFW��RI�DOO� WKH� LQGHSHQGHQW�YDULDEOHV��585$/�KDV
WKH� ODUJHVW� LPSDFW� RQ� WKH� GHSHQGHQW� YDULDEOH� DFURVV� DOO� PRGHOV�� +RPHRZQHUVKLS� LV
VWDWLVWLFDOO\� VLJQLILFDQW� DQG� SRVLWLYH� LQ� WKH� HOHFWULFLW\�� LQ�KRXVH� WDS�� \DUG� WDS�� DQG
WHOHSKRQH� PRGHOV�� EXW� QHJDWLYH� IRU� VHZHU� PRGHO�� +RXVHKROG� VL]H� KDV� D� VPDOO� EXW
QHJDWLYH�HIIHFW�RQ�FRQQHFWLRQ��/DVWO\��KRXVHKROGV�LQ�(DVWHUQ�(XURSH�DQG�&HQWUDO�$VLDQ
FRXQWULHV�DUH�PRUH�OLNHO\�WR�KDYH�FRQQHFWLRQV�WKDQ�KRXVHKROGV�LQ�RWKHU�FRXQWULHV�

)LJXUH� ��� GHSLFWV� WKH� UHODWLRQVKLS� EHWZHHQ� KRXVHKROG� LQFRPH� DQG� WKH� SUHGLFWHG
SUREDELOLW\�RI�KDYLQJ�D�FRQQHFWLRQ��EDVHG�RQ�WKH�UHVXOWV�RI�UHJUHVVLRQ�PRGHOV�SUHVHQWHG
LQ� 7DEOH� ��� :H� XVHG� WKH� PHDQ� YDOXH� IRU� DOO� WKH� LQGHSHQGHQW� YDULDEOHV� H[FHSW� IRU
WKH�KRXVHKROG� LQFRPH� SUR[\�� ZKLFK� ZH� DOORZHG� WR� YDU\� IURP� �� WR� 86�������� 7KH
SUREDELOLW\� RI� KDYLQJ� DQ� LQ�KRXVH� ZDWHU� WDS� VKRZV� WKH� ODUJHVW� LQFUHDVH� DFURVV
WKH�KRXVHKROG�LQFRPH�UDQJH��7KH�SUHGLFWHG�SUREDELOLW\�RI�KDYLQJ�D�VHZHU�FRQQHFWLRQ�LV
WKH�IODWWHVW�RI�WKH�ILYH�FXUYHV��VXJJHVWLQJ�FRQQHFWLRQV�WR�VHZHUV�DUH�WKH�PRVW�LQYDULDQW�WR
KRXVHKROG�LQFRPH��)RU�ERWK�LQ�KRXVH�WDSV�DQG�VHZHU��WKH�PDUJLQDO�HIIHFW�RI�LQFRPH�RQ
WKH� SUHGLFWHG� SUREDELOLW\� RI� KDYLQJ� D� FRQQHFWLRQ� LV� IDLUO\� FRQVWDQW� DFURVV� WKH� LQFRPH
UDQJH�� 7KLV� LV� QRW� WUXH� IRU� HOHFWULFLW\� DQG� WHOHSKRQH� VHUYLFH�� 7KH� HOHFWULFLW\� FXUYH� LQ
)LJXUH����LV�FRQFDYH��ZKLOH�WKH�WHOHSKRQH�FXUYH�LV�FRQYH[��7KLV�PHDQV�WKDW�WKH�PDUJLQDO
HIIHFW� RI� LQFRPH� RQ� WKH� SUHGLFWHG� SUREDELOLW\� RI� KDYLQJ� DQ� HOHFWULFLW\� FRQQHFWLRQ
GHFOLQHV�DV�LQFRPH�ULVHV��,Q�WKH�WHOHSKRQH�PRGHO��WKH�PDUJLQDO�HIIHFW�RI�LQFRPH�LV�ULVLQJ�

3UHGLFWHG�SUREDELOLW\�FXUYHV�IRU�XUEDQ�DQG�UXUDO�KRXVHKROGV�DUH�SUHVHQWHG�LQ�)LJXUHV���
DQG� ���� $V� RQH� ZRXOG� H[SHFW�� WKH� SUHGLFWHG� SUREDELOLWLHV� IRU� DOO� ILYH� LQIUDVWUXFWXUH
VHUYLFHV�DW�DOO�LQFRPH�OHYHOV�DUH�PXFK�KLJKHU�IRU�XUEDQ�DUHDV�WKDQ�IRU�UXUDO�DUHDV��,Q�ERWK
UXUDO�DQG�XUEDQ�DUHDV��WKH�SUREDELOLW\�RI�KDYLQJ�D�VHZHU�FRQQHFWLRQ�RU�D�\DUG�WDS�LV�IDLUO\
IODW�DFURVV�LQFRPH�OHYHOV��)RU�WKH�RWKHU�VHFWRUV��LQFRPH�HIIHFWV�GLIIHU�EHWZHHQ�UXUDO�DQG
XUEDQ� DUHDV�� ,QFRPH� KDV� D� JUHDWHU� HIIHFW� RQ� WKH� SUREDELOLW\� RI� KDYLQJ� DQ� HOHFWULFLW\
FRQQHFWLRQ� LQ� UXUDO� DUHDV� WKDQ� LW� GRHV� LQ� XUEDQ� DUHDV�� 7KH� FDVH� RI� WHOHSKRQH� VHUYLFH
DSSHDUV� WR� EH� H[DFWO\� WKH� RSSRVLWH�� LQFRPH�KDV� D� JUHDWHU� HIIHFW� LQ� XUEDQ� WKDQ� LQ� UXUDO
DUHDV�

� $UH�RWKHU�VHUYLFH�RSWLRQV�ILOOLQJ�WKH�JDS"

)RUPDO�VHFWRU�XWLOLWLHV�SURYLGLQJ�HOHFWULFLW\��LQ�KRXVH�ZDWHU�WDSV��VHZHU�FRQQHFWLRQV��DQG
SULYDWH� WHOHSKRQHV� DUH� MXVW� RQH� PHDQV� WKDW� SRRU� KRXVHKROGV� FDQ� XVH� WR� PHHW� WKHLU
GHPDQG�IRU�LQIUDVWUXFWXUH�VHUYLFHV�� ,Q�HDFK�RI� WKHVH�VHFWRUV��D�QXPEHU�RI�RWKHU�RSWLRQV
H[LVW� �H�J�� SULYDWH� HOHFWULF� JHQHUDWRUV�� SXEOLF� ZDWHU� WDSV�� SULYDWH� ZHOOV�� VHSWLF� WDQNV�
SXEOLF�WHOHSKRQHV���7KHVH�DOWHUQDWLYHV�PD\�EH�PRUH�FRVW�HIIHFWLYH�VROXWLRQV�IRU�VHUYLQJ
VRPH�DUHDV��H�J��VHSWLF�WDQNV�LQ�UXUDO�DUHDV���RU�PD\�EH�PRUH�GHVLUDEOH�IRU�RWKHU�UHDVRQV
�H�J��IRUPDO�XWLOLW\�VHUYLFH�PD\�EH�XQUHOLDEOH���,Q�WKLV�VHFWLRQ�ZH�H[DPLQH�WKH�H[WHQW�WR
ZKLFK�SRRU�KRXVHKROGV� WKDW�GR�QRW�KDYH� HOHFWULFLW\�� LQ�KRXVH� WDSV�� VHZHU� FRQQHFWLRQV�
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DQG�SULYDWH� WHOHSKRQHV� DUH� UHO\LQJ�RQ� LQIRUPDO� VHUYLFH� SURYLGHUV� �H�J��ZDWHU� YHQGRUV��
SULYDWH�VRXUFHV��H�J��SULYDWH�ZHOOV���RU�FRPPXQLW\�VHUYLFH�RSWLRQV��H�J��SXEOLF�SKRQHV��
$UH� WKHVH�VHUYLFHV� ILOOLQJ� WKH� LQIUDVWUXFWXUH�JDS� IRU�SRRU�KRXVHKROGV"�+RZ�PDQ\�SRRU
KRXVHKROGV�DUH�OHIW�UHO\LQJ�RQ�YHU\�EDVLF�RU�XQLPSURYHG�VRXUFHV"

��� 7KH�HQHUJ\�VHFWRU

(OHFWULFLW\�LV�RQH�RI�VHYHUDO�HQHUJ\�VRXUFHV�WKDW�KRXVHKROGV�DURXQG�WKH�ZRUOG�XVH�LQ�WKHLU
KRPHV��0RVW�KRXVHKROGV�UHO\�RQ�PRUH�WKDQ�RQH�HQHUJ\�VRXUFH��FKRRVLQJ�GLIIHUHQW�IXHOV
IRU� GLIIHUHQW� SXUSRVHV�� RU� VXEVWLWXWLQJ� RQH� IXHO� IRU� DQRWKHU� DV� SULFHV�� DYDLODELOLW\�� RU
TXDOLW\�FKDQJH��7KH�PDMRULW\�RI�KRXVHKROGV�LQ�WKH�SRROHG�/606�VDPSOH�XVHG�HOHFWULFLW\
IRU� OLJKWLQJ��EXW�YHU\� IHZ²DQG�HYHQ� IHZHU�RI� WKH�SRRU²UHOLHG�RQ� HOHFWULFLW\� IRU� WKHLU
FRRNLQJ�QHHGV�

+RXVHKROGV� ZLWKRXW� HOHFWULFLW\� XVHG� RWKHU� IXHOV� IRU� OLJKWLQJ�� FRRNLQJ�� DQG� DOO� RWKHU
HQHUJ\� QHHGV��9LUWXDOO\� DOO� KRXVHKROGV�ZLWKRXW� HOHFWULFLW\� FRQQHFWLRQV� XVHG� NHURVHQH�
JDV��RU�RLO�ODPSV�IRU�OLJKWLQJ��9HU\�IHZ�KRXVHKROGV�XVHG�FDQGOHV�RU�IODVKOLJKWV��DQG�HYHQ
IHZHU�UHSRUWHG�KDYLQJ�QR�VRXUFH�RI� OLJKWLQJ�LQ�WKH�KRPH�� ,Q�1LFDUDJXD��*KDQD��1HSDO�
DQG� 9LHWQDP�� RQO\� �� SHU� FHQW�� �� SHU� FHQW�� �� SHU� FHQW�� DQG� �� SHU� FHQW� RI� KRXVHKROGV
UHVSHFWLYHO\�XVHG�FDQGOHV��IODVKOLJKWV��RU�VRPHWKLQJ�HOVH�RWKHU�WKDQ�HOHFWULFLW\�RU�JDV��RLO�
RU�NHURVHQH�ODPSV�IRU�OLJKWLQJ�

,Q�HLJKW�RI� WKH� WHQ�FRXQWULHV�ZKHUH�GDWD� DERXW�KRXVHKROGV¶�FRRNLQJ� IXHO�DUH�DYDLODEOH�
IHZHU�WKDQ���SHU�FHQW�RI�DOO�KRXVHKROGV�XVHG�HOHFWULFLW\�DV�FRRNLQJ�IXHO����+RXVHKROGV
WKDW� GLG� QRW� XVH� HOHFWULFLW\� IRU� FRRNLQJ� FKRVH� IURP� D� UDQJH� RI� SRVVLEOH� IXHOV�� 2WKHU
PRGHUQ�IXHOV�LQFOXGH�ERWWOHG�JDV�RU�QDWXUDO�JDV��$W�WKH�RSSRVLWH�HQG�RI�WKH�VSHFWUXP�DUH
ZRRG��VWUDZ��GXQJ��DQG�WKDWFK��LQ�EHWZHHQ�DUH�D�QXPEHU�RI�LQWHUPHGLDWH�HQHUJ\�VRXUFHV
IRU� FRRNLQJ�� VXFK� DV� NHURVHQH� DQG� FKDUFRDO�� :RRG�� VWUDZ�� GXQJ�� DQG� WKDWFK� ZHUH
RYHUZKHOPLQJO\�WKH�PRVW�FRPPRQ�FRRNLQJ�IXHOV�DPRQJ�ERWK�WKH�XUEDQ�DQG�UXUDO�SRRU
LQ�PRVW�FRXQWULHV����8VH�RI�ZRRG��GXQJ��VWUDZ��DQG�WKDWFK�ZDV��QRW�VXUSULVLQJO\��KLJKHU
LQ� UXUDO� WKDQ� XUEDQ� DUHDV�� 7KH� PDMRULW\� �DQG� LQ� VRPH� FRXQWULHV� YLUWXDOO\� DOO�� RI� WKH
SRRUHVW� UXUDO�KRXVHKROGV�XVH� WKHVH�EDVLF�FRRNLQJ� IXHOV��%XW�SRRU�KRXVHKROGV�ZHUH�QRW
WKH�RQO\�RQHV�XVLQJ�ZRRG��GXQJ��WKDWFK��RU�VWUDZ�IRU�FRRNLQJ��,Q�WKH�SRRUHVW�FRXQWULHV�LQ
WKH� VDPSOH� �&{WH� G¶,YRLUH�� 1HSDO�� 1LFDUDJXD�� DQG� 9LHWQDP��� WKH� YDVW� PDMRULW\� RI� WKH
ULFKHVW�UXUDO�KRXVHKROGV�DOVR�UHOLHG�RQ�WKHVH�IXHOV��7KH�UXUDO�ULFK�LQ�ZHDOWKLHU�FRXQWULHV
�(FXDGRU��3DQDPD��6RXWK�$IULFD��ZHUH��KRZHYHU��PXFK�OHVV� OLNHO\�WR�FRRN�ZLWK�ZRRG�
GXQJ��WKDWFK��RU�VWUDZ�WKDQ�WKH�UXUDO�SRRU�

7KH� XUEDQ� DUHDV� RI� (FXDGRU�� 3DQDPD�� DQG� %XOJDULD� ZHUH� WKH� RQO\� H[FHSWLRQV� LQ� RXU
GDWDVHW� WR� WKH� ZLGHVSUHDG� XVH� RI� ZRRG�� VWUDZ�� GXQJ�� DQG� WKDWFK� E\� SRRU� KRXVHKROGV�
2QO\����SHU�FHQW�DQG����SHU�FHQW�RI� WKH�SRRUHVW�XUEDQ�GHFLOH� LQ�(FXDGRU�DQG�3DQDPD�

                                                     
��� 6RXWK�$IULFD� DQG�%XOJDULD� DUH� WKH� RQO\� WZR� FRXQWULHV� LQ� WKH� VDPSOH�ZKHUH� D� VLJQLILFDQW� QXPEHU� RI

KRXVHKROGV� UHSRUWHG� XVLQJ� HOHFWULFLW\� IRU� FRRNLQJ� ���� SHU� FHQW� LQ� 6RXWK� $IULFD� DQG� ��� SHU� FHQW� LQ
%XOJDULD��� ,Q� 6RXWK�$IULFD�� DOPRVW� QR� KRXVHKROGV� LQ� WKH� SRRUHVW� GHFLOH� FRRN�ZLWK� HOHFWULFLW\� ��� SHU
FHQW���%XW����SHU�FHQW�RI�WKH�SRRUHVW�GHFLOH�RI�%XOJDULDQ�KRXVHKROGV�UHO\�RQ�HOHFWULFLW\�IRU�FRRNLQJ�

��� ,QIRUPDWLRQ�RI�FRRNLQJ�IXHOV�LV�DYDLODEOH�IRU�D�VXEVHW�RI�WKH�ILIWHHQ�FRXQWULHV��%XOJDULD��&{WH�G¶,YRLUH�
(FXDGRU��*KDQD��1HSDO��1LFDUDJXD��3DQDPD��6RXWK�$IULFD��DQG�9LHWQDP�
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UHVSHFWLYHO\��ZHUH�OHIW�XVLQJ�ZRRG��GXQJ��VWUDZ��RU�WKDWFK�IRU�FRRNLQJ�IXHO��7DEOH�����,Q
%XOJDULD��OHVV�WKDQ���SHU�FHQW�RI�WKH�SRRUHVW�XUEDQ�KRXVHKROGV�FRRNHG�ZLWK�WKHVH�IXHOV���

��� :DWHU

+RXVHKROGV�ZLWKRXW�LQ�KRXVH�FRQQHFWLRQV�REWDLQHG�ZDWHU�LQ�PDQ\�RWKHU�ZD\V����6RPH
KRXVHKROGV� XVHG� XQLPSURYHG�ZDWHU� VRXUFHV�� VXFK� DV� ULYHUV� DQG� VWUHDPV��2WKHUV� FKRVH
IURP�D�UDQJH�RI�LQIRUPDO��SULYDWH��RU�LPSURYHG�FRPPXQLW\�ZDWHU�VRXUFHV��H�J��\DUG�WDSV�
SXEOLF�WDSV��ZHOOV��ZDWHU�YHQGRUV��RU�UDLQZDWHU�FROOHFWLRQ��

*KDQD��1LFDUDJXD��$OEDQLD� �QRW� LQFOXGLQJ�7LUDQD��� DQG�9LHWQDP�ZHUH� WKH� FRXQWULHV� LQ
RXU�VDPSOH�ZKHUH�WKH�XVH�RI�XQLPSURYHG�ZDWHU�VRXUFHV�ZDV�PRVW�SUHYDOHQW��,Q�3DNLVWDQ�
-DPDLFD�� .D]DNKVWDQ�� .\UJ\]� 5HSXEOLF�� DQG� %XOJDULD�� YHU\� IHZ� KRXVHKROGV� �HYHQ� LQ
UXUDO� DUHDV�� REWDLQHG� ZDWHU� IURP� ULYHUV� RU� VWUHDPV�� ,W� LV� LQWHUHVWLQJ� WR� QRWH� WKDW� LQ
FRXQWULHV� ZKHUH� FRYHUDJH� RI� LQ�KRXVH� WDSV� ZDV� KLJK�� WKH� QXPEHU� RI� KRXVHKROGV� VWLOO
UHO\LQJ�RQ� ULYHUV�� VWUHDPV��RU� VSULQJV�ZDV�QRW�QHFHVVDULO\� ORZ� �)LJXUH������ ,Q�$OEDQLD
�H[FOXGLQJ�7LUDQD���IRU�H[DPSOH�����SHU�FHQW�RI�KRXVHKROGV�XVHG�LQ�KRXVH�ZDWHU�WDSV�DQG
\HW����SHU�FHQW�VWLOO� UHOLHG�RQ�EDVLF�ZDWHU�VRXUFHV��UHODWLYHO\�IHZ�KRXVHKROGV�XVH�RWKHU
LPSURYHG� VRXUFHV��� ,Q� &{WH� G¶,YRLUH�� RQ� WKH� RWKHU� KDQG�� WKH� PDMRULW\� RI� KRXVHKROGV
REWDLQHG�ZDWHU�IURP�LQIRUPDO��SULYDWH��RU�FRPPXQLW\�VRXUFHV��$OWKRXJK�RQO\�D�PLQRULW\
RI�KRXVHKROGV�LQ�&{WH�G¶,YRLUH�KDG�LQ�KRXVH�WDSV�DW�WKH�WLPH�RI�WKH�/606�VXUYH\��IHZ
KRXVHKROGV�UHOLHG�RQ�ULYHUV�RU�VWUHDPV�DV�WKHLU�SULPDU\�ZDWHU�VRXUFH�

)LJXUHV����DQG����H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�LQFRPH�DQG�KRXVHKROG�ZDWHU�VRXUFH
FKRLFH�LQ�WKH�SRROHG�XUEDQ�DQG�UXUDO�VDPSOHV�IURP�DOO�FRXQWULHV�H[FHSW�1HSDO����,Q�ERWK
XUEDQ�DQG�UXUDO�DUHDV��D�VPDOOHU�SHUFHQWDJH�RI�WKH�SRRUHVW�KRXVHKROGV�WKDQ�KRXVHKROGV�LQ
RWKHU� LQFRPH� GHFLOHV� KDG� LQ�KRXVH� WDSV�� DQG� D� JUHDWHU� SHUFHQWDJH� RI� WKH� SRRU� XVHG
LQIRUPDO�� SULYDWH�� RU� FRPPXQLW\� VRXUFHV�� ,Q� XUEDQ� DUHDV� YHU\� IHZ� KRXVHKROGV� DW� DQ\
LQFRPH� OHYHO�ZHUH� XVLQJ� D� ULYHU� RU� VWUHDP� DV� WKHLU� SULPDU\�ZDWHU� �RU� GULQNLQJ�ZDWHU�
VRXUFH��,Q�UXUDO�DUHDV�EHWZHHQ����SHU�FHQW�DQG����SHU�FHQW�RI�KRXVHKROGV�LQ�DOO�EXW�WKH
ULFKHVW�GHFLOHV�UHOLHG�RQ�XQLPSURYHG�ZDWHU�VRXUFHV�

:DWHU� YHQGRUV� DUH� DQ� LQIRUPDO� VRXUFH� WKDW� KDV� UHFHQWO\� DWWUDFWHG� PXFK� DWWHQWLRQ� LQ
GLVFXVVLRQV�RI�ZDWHU�VHUYLFH�DQG�WKH�SRRU��,QIRUPDWLRQ�DERXW�ZDWHU�YHQGRUV�LV�DYDLODEOH�LQ
IRXU�RI�RXU�ILIWHHQ�VDPSOH�FRXQWULHV��&{WH�G¶,YRLUH��*KDQD��3DNLVWDQ��DQG�1LFDUDJXD��2QO\
���� SHU� FHQW� RI� KRXVHKROGV� LQ� WKHVH� FRXQWULHV� UHSRUWHG� XVLQJ� ZDWHU� YHQGRUV� DV� WKHLU
SULPDU\�VRXUFH�RI�GULQNLQJ�ZDWHU����2YHU����SHU�FHQW�RI�WKH�KRXVHKROGV�LQ�&{WH�G¶,YRLUH
XVHG�YHQGRUV��PRUH� WKDQ� LQ�DQ\�RI� WKH�RWKHU� WKUHH�FRXQWULHV��9HQGRUV�ZHUH� WKH�SULPDU\
VRXUFH� IRU� ��SHU� FHQW�RI� KRXVHKROGV� LQ�*KDQD� DQG� OHVV� WKDQ� �� SHU� FHQW� LQ�3DNLVWDQ� DQG
1LFDUDJXD�� ,Q� DOO� IRXU� FRXQWULHV�� D� JUHDWHU� SHUFHQWDJH� RI� ULFK� KRXVHKROGV� WKDQ� SRRU

                                                     
��� ,Q�%XOJDULD��LW�LV�QRW�SRVVLEOH�WR�GLIIHUHQWLDWH�EHWZHHQ�LQWHUPHGLDWH�DQG�EDVLF�IXHOV��EXW���SHU�FHQW�RI

WKH�SRRUHVW�XUEDQ�GHFLOH�XVH�HLWKHU�LQWHUPHGLDWH�IXHOV�RU�ZRRG��GXQJ��WKDWFK��RU�VWUDZ�

��� (YHQ�KRXVHKROGV�ZLWK�ZDWHU�FRQQHFWLRQV�PD\�REWDLQ�ZDWHU�IURP�PRUH�WKDQ�RQH�VRXUFH��/606�VXUYH\V
JHQHUDOO\�DVN�RQO\�IRU�WKH�SULPDU\�ZDWHU�VRXUFH�RU�GULQNLQJ�ZDWHU�VRXUFH�

��� 7KH�1HSDO�/606�GRHV�QRW�SHUPLW�DQDO\VLV�RI�WKRVH�KRXVHKROGV�XVLQJ�EDVLF�VRXUFHV�

��� 2WKHU�KRXVHKROGV�FRXOG�EH�XVLQJ�YHQGRUV�DV�D�VXSSOHPHQW�WR�WKHLU�SULPDU\�ZDWHU�VHUYLFH�
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KRXVHKROGV�XVHG�YHQGRUV��/HVV�WKDQ���SHU�FHQW�RI�KRXVHKROGV�XVLQJ�YHQGRUV�ZHUH�LQ�WKH
SRRUHVW�GHFLOH�RI�WKHLU�FRXQWULHV��ZKHUHDV����SHU�FHQW�ZHUH�LQ�WKH�ULFKHVW�GHFLOH�

,Q�WKUHH�RI�WKH�IRXU�FRXQWULHV��KRXVHKROGV�XVLQJ�ZDWHU�YHQGRUV�VSHQW�RQ�DYHUDJH�PRUH�SHU
PRQWK� WKDQ�KRXVHKROGV�ZLWK� LQ�KRXVH�ZDWHU� WDSV�RU� WKRVH�XVLQJ�RWKHU� LPSURYHG�VRXUFHV
�7DEOH�����%XW�RQO\�LQ�3DNLVWDQ��ZKHUH�KRXVHKROGV�ZLWK�LQ�KRXVH�VHUYLFH�ZHUH�VSHQGLQJ
YHU\� OLWWOH� SHU� PRQWK� RQ� ZDWHU�� ZHUH� WKH� PHGLDQ� H[SHQGLWXUHV� RI� WKRVH� XVLQJ� YHQGRUV
VLJQLILFDQWO\� KLJKHU� WKDQ� WKRVH� ZLWK� LQ�KRXVH� WDSV�� )LJXUHV� ��� DQG� ��� SUHVHQW� WKH
GLVWULEXWLRQ� RI�PRQWKO\�ZDWHU� H[SHQGLWXUHV� E\� WKRVH� KRXVHKROGV� LQ� WKHVH� IRXU� FRXQWULHV
ZKR�UHO\�RQ�YHQGRUV�DQG�WKRVH�ZLWK�LQ�KRXVH�WDSV���

7ZR� DVSHFWV� RI� WKHVH� ILJXUHV� DQG� 7DEOH� �� DUH� VWULNLQJ�� )LUVW�� DYHUDJH� PRQWKO\
H[SHQGLWXUHV�RQ�YHQGHG�ZDWHU�DUH�QRW�KLJKHU�WKDQ�WKH�OLNHO\�IXOO�FRVW�RI�LQ�KRXVH�SLSHG
ZDWHU�VHUYLFH��$OWKRXJK�WKH�SHU�XQLW�SULFH�RI�YHQGHG�ZDWHU� LV�FHUWDLQO\�KLJKHU� WKDQ�WKH
SHU�XQLW� SULFH� RI� ZDWHU� IURP� LQ�KRXVH� VHUYLFH�� WRWDO� KRXVHKROG� H[SHQGLWXUHV� RQ� ZDWHU
ZHUH�VPDOOHU�WKDQ�ZKDW�RQH�PLJKW�H[SHFW�IURP�WKH�ZDWHU�YHQGLQJ�OLWHUDWXUH��H�J���&UDQH
������ )DVV� ������ :KLWWLQJWRQ� HW� DO�� ������ ������ ������ =DURII� DQG� 2NXQ� ��������
6HFRQG�� D� ODUJH� SHUFHQWDJH� RI� KRXVHKROGV� ZLWK� LQ�KRXVH� ZDWHU� WDSV� ZHUH� VSHQGLQJ
DOPRVW�QRWKLQJ�IRU�ZDWHU�

��� 6DQLWDWLRQ

6RPH�RI�WKH�/606�FRXQWU\�GDWDVHWV�KDYH�LQIRUPDWLRQ�RQ�WZR�DVSHFWV�RI�D�KRXVHKROG¶V
VDQLWDWLRQ� VLWXDWLRQ�� �L��ZKHWKHU� D�KRXVHKROG�KDG� D� WRLOHW� RU� ODWULQH�� DQG� �LL��ZKHWKHU� D
KRXVHKROG� KDG� D� PHDQV� RI� UHPRYLQJ� ZDVWHZDWHU� IURP� WKH� KRXVH²HLWKHU� D� VHZHU
FRQQHFWLRQ�RU�D�VHSWLF� WDQN�� ,QIRUPDWLRQ�RQ�VHSWLF� WDQN�XVDJH�LV�DYDLODEOH�LQ�VL[�RI� WKH
ILIWHHQ� FRXQWULHV� �%XOJDULD��(FXDGRU��.D]DNKVWDQ��1HSDO��1LFDUDJXD�� DQG�3DNLVWDQ��� ,Q
WKHVH�VL[�FRXQWULHV�PRUH�KRXVHKROGV�KDG�VHZHU�FRQQHFWLRQV�WKDQ�VHSWLF�WDQNV��EXW�VHSWLF
WDQNV�QRQHWKHOHVV�PDGH�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�VDQLWDWLRQ�LQIUDVWUXFWXUH��0RUH�WKDQ
KDOI� RI� DOO� KRXVHKROGV� LQ� %XOJDULD�� (FXDGRU�� DQG� .D]DNKVWDQ� KDG� HLWKHU� D� VHZHU
FRQQHFWLRQ� RU� D� VHSWLF� WDQN�� %\� FRQWUDVW�� PRVW� KRXVHKROGV� LQ� 1HSDO� ���� SHU� FHQW��
1LFDUDJXD� ���� SHU� FHQW��� DQG� 3DNLVWDQ� ���� SHU� FHQW�� ZHUH� ZLWKRXW� HLWKHU� VHZHU
FRQQHFWLRQV� RU� VHSWLF� WDQNV�� ,Q� %XOJDULD� QHDUO\� DOO� KRXVHKROGV� KDG� HLWKHU� D� VHZHU
FRQQHFWLRQ�RU�D�VHSWLF�WDQN��EXW�WKH�SRRUHVW�KRXVHKROGV�ZHUH�PRUH�OLNHO\�WR�KDYH�VHSWLF
WDQNV�WKDQ�VHZHUV��7DEOH����

5XUDO� KRXVHKROGV� RI� DOO� LQFRPH� OHYHOV� KDG� ORZHU� UDWHV� RI� FRYHUDJH� RI� DOO� VDQLWDWLRQ
IDFLOLWLHV�WKDQ�XUEDQ�KRXVHKROGV��)LJXUHV����DQG������9HU\�IHZ�XUEDQ�KRXVHKROGV�ZHUH
ZLWKRXW�D�WRLOHW�RU�ODWULQH�LQ�WKHLU�KRPH��%\�FRQWUDVW��DSSUR[LPDWHO\����SHU�FHQW�RU�PRUH
RI� HDFK� UXUDO� GHFLOH�ZDV�ZLWKRXW� DQ\� VRUW� RI� VDQLWDWLRQ� IDFLOLWLHV��1RW� VXUSULVLQJO\�� WKH
JUHDWHVW�VDQLWDWLRQ�GHILFLW�ZDV�DPRQJ�WKH�SRRUHVW�UXUDO�KRXVHKROGV��%HWZHHQ����SHU�FHQW
DQG����SHU�FHQW�RI�KRXVHKROGV�LQ�WKH�SRRUHVW�WZR�GHFLOHV�LQ�WKH�SRROHG�UXUDO�VDPSOH�KDG
QR� ODWULQH� RU� WRLOHW� LQ� WKHLU� KRPHV�� $SSUR[LPDWHO\� RQH�TXDUWHU� RI� KRXVHKROGV� LQ� WKH
SRRUHVW�XUEDQ�GHFLOH�RI�WKH�VDPSOH�KDYH�QR�VDQLWDWLRQ�IDFLOLWLHV�

                                                     
���2QO\�KRXVHKROGV�ZLWK�QRQ�]HUR�H[SHQGLWXUHV�DUH�LQFOXGHG�

���7KHVH� ILQGLQJV� VKRXOG� QRW�� KRZHYHU�� EH� FRQVLGHUHG� GHILQLWLYH� EHFDXVH� VXFK� D� VPDOO� SHUFHQWDJH� RI
VDPSOH�KRXVHKROGV�LQ�WKHVH�FRXQWULHV�XVHG�ZDWHU�YHQGRUV�
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��� 7HOHFRPPXQLFDWLRQV

)RU� KRXVHKROGV� ZLWKRXW� D� SULYDWH� WHOHSKRQH� LQ� WKHLU� KRPH�� KDYLQJ� DFFHVV� WR� D� SXEOLF
WHOHSKRQH�LQ�WKHLU�FRPPXQLW\�FDQ�EH�D�UHDO�DGYDQWDJH��,Q�WKH�DEVHQFH�RI�D�SXEOLF�SKRQH�
WKH�SUHVHQFH�RI�DW�OHDVW�VRPH�SULYDWH�WHOHSKRQH�FRQQHFWLRQV�LQ�WKH�FRPPXQLW\�PD\�VWLOO
JLYH�KRXVHKROGV�ZLWKRXW�D�SKRQH�D�PHDQV�RI�FRPPXQLFDWLRQ��3KRQH�RZQHUV�PD\� UHQW
RXW� WKHLU� SKRQHV� RU� DOORZ� RWKHUV� WR� XVH� WKH� SKRQH� IRU� HPHUJHQF\� FRPPXQLFDWLRQV�
,QIRUPDWLRQ�RQ�VXFK�XVHV�RI�SULYDWH�SKRQHV� LV�QRW�DYDLODEOH� LQ� WKH�/606�VXUYH\V��EXW
WKH� FRPPXQLW\� TXHVWLRQQDLUHV� LQ� WKUHH� FRXQWULHV� �(FXDGRU�� .\UJ\]� 5HSXEOLF�� DQG
3DQDPD��GR�DVN�DERXW�DFFHVV�WR�SXEOLF�SKRQHV�

,Q�WKHVH�WKUHH�FRXQWULHV�SRRU�KRXVHKROGV�ZHUH�OHVV�OLNHO\�WKDQ�WKH�SRSXODWLRQ�DV�D�ZKROH
WR�KDYH� DFFHVV� WR�SXEOLF� WHOHSKRQHV� LQ� WKHLU� FRPPXQLWLHV�� ,Q�3DQDPD�DFFHVV� WR� SXEOLF
WHOHSKRQH� VHUYLFH� LQFUHDVHV� ZLWK� DJJUHJDWH� KRXVHKROG� LQFRPH� �DV� PHDVXUHG� E\� RXU
LQFRPH� SUR[\��� ,Q� (FXDGRU� DFFHVV� WR� SXEOLF� SKRQHV� LV� IDLUO\� XQLIRUP� DFURVV� LQFRPH
GHFLOHV��0RVW�RI� WKH�SRRUHVW�XUEDQ�DQG�SRRUHVW� UXUDO�KRXVHKROGV� LQ� WKHVH�FRXQWULHV�GLG
QRW�KDYH�HLWKHU�WKHLU�RZQ�SULYDWH�SKRQH�RU�DFFHVV�WR�D�SXEOLF�SKRQH�LQ�WKHLU�FRPPXQLW\�
,Q�XUEDQ�DUHDV�RI� WKH�.\UJ\]�5HSXEOLF� MXVW�RYHU�KDOI� RI� WKH�SRRUHVW� XUEDQ�KRXVHKROGV
KDG�DFFHVV�WR�D�SXEOLF�SKRQH�LQ�WKHLU�FRPPXQLWLHV��7DEOH����

� &RQFOXVLRQV

&RYHUDJH� VWDWLVWLFV� DUH� ZLGHO\� XVHG� WR� SDLQW� D� SLFWXUH� RI� LQIUDVWUXFWXUH� FRQGLWLRQV� LQ
GHYHORSLQJ�FRXQWULHV��DQG�WKH\�DUH�RIWHQ�WKH�RQO\�JOREDO��FURVV�FRXQWU\�GDWD�DYDLODEOH�IRU
LQIUDVWUXFWXUH� VHUYLFHV�� ,W� LV� WKXV� LPSRUWDQW� WR�XWLOL]H�FRYHUDJH�VWDWLVWLFV� WR� WKHLU� IXOOHVW
DGYDQWDJH�ZKLOH�DW�WKH�VDPH�WLPH�EHLQJ�FDUHIXO�QRW�WR�UHDG�PRUH�LQWR�WKH�GDWD�WKDQ�WKH\
FDQ�LQ�IDFW�UHYHDO�� ,Q�WKLV�SDSHU�ZH�KDYH�XWLOL]HG�D�QHZ�GDWD�VRXUFH�� WKH�:RUOG�%DQN¶V
/606� VXUYH\V�� WR� FRQVWUXFW� LQIUDVWUXFWXUH� FRYHUDJH� VWDWLVWLFV� IRU� D� SRROHG� VDPSOH� RI
KRXVHKROGV�IURP�ILIWHHQ�FRXQWULHV�

6HYHUDO� RI� WKH� UHVXOWV� IURP� RXU� DQDO\VHV� XVLQJ� RI� WKHVH� /606� GDWDVHWV� DUH� ZRUWK
UHFDSSLQJ�� )LUVW�� HOHFWULFLW\� FRYHUDJH�ZDV� KLJKHU� WKDQ� FRYHUDJH� RI� RWKHU� LQIUDVWUXFWXUH
VHUYLFHV�DW�DOO�LQFRPH�OHYHOV�����SHU�FHQW�RI�WKH�KRXVHKROGV�LQ�WKH�VDPSOH�KDG�HOHFWULFLW\
LQ�WKHLU�KRPHV��%\�FRQWUDVW��RQO\����SHU�FHQW�RI�KRXVHKROGV�KDG�LQ�KRXVH�ZDWHU�WDSV��WKH
LQIUDVWUXFWXUH�VHUYLFH�ZLWK� WKH�QH[W�KLJKHVW� OHYHO�RI�FRYHUDJH���7KH� UHODWLYH� UDQNLQJ�RI
FRYHUDJH� UDWHV� DPRQJ� WKH� IRXU� LQIUDVWUXFWXUH� VHUYLFHV� �HOHFWULFLW\�¾� ZDWHU�¾� VHZHU
¾�WHOHSKRQH��KHOG�DFURVV�DOO�LQFRPH�OHYHOV�

6HFRQG��LQIUDVWUXFWXUH�FRYHUDJH�IRU�HOHFWULFLW\��ZDWHU�FRQQHFWLRQV��DQG�VHZHU�FRQQHFWLRQV
DOO� ULVH� EXW� DW� GLIIHUHQW� UDWHV� DV� KRXVHKROG� LQFRPH� �DV� PHDVXUHG� E\� D� FRQVXPSWLRQ
DJJUHJDWH�� LQFUHDVHV� IURP�DERXW�86����� WR�86�����SHU�PRQWK��:H�ZDQW� WR�HPSKDVL]H
DJDLQ�WKDW�WKH��������KRXVHKROGV�LQ�WKLV�SRROHG�GDWDVHW�DUH�QRW�UHSUHVHQWDWLYH�RI�WKH�JOREDO
SRSXODWLRQ� LQ� GHYHORSLQJ� FRXQWULHV�� :H� EHOLHYH�� KRZHYHU�� WKDW� RXU� ILQGLQJV� UHJDUGLQJ
WKHVH�UHODWLRQVKLSV�EHWZHHQ�LQIUDVWUXFWXUH�FRYHUDJH�DQG�KRXVHKROG� LQFRPH�DUH� UHODWLYHO\
UREXVW�ZLWK� UHVSHFW� WR� WKH� FRXQWULHV� LQ� WKH� SRROHG� VDPSOH� DQG� WKH� VDPSOLQJ� SURFHGXUHV
XVHG�ZLWKLQ�FRXQWULHV�
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7KLUG�� HOHFWULFLW\�ZDV� WKH�RQO\� LQIUDVWUXFWXUH� VHUYLFH�ZLWK� VLJQLILFDQW�SHQHWUDWLRQ� DPRQJ
WKH�SRRUHVW���SHU�FHQW�RI�WKH�VDPSOH�KRXVHKROGV�����SHU�FHQW�KDG�VHUYLFH���2QO\���SHU�FHQW
RI�WKH�SRRUHVW�KRXVHKROGV�KDG�DQ�LQ�KRXVH�ZDWHU�FRQQHFWLRQ��RQO\���SHU�FHQW�KDG�D�VHZHU
FRQQHFWLRQ��$OPRVW����SHU�FHQW�RI� WKH�SRRUHVW�KRXVHKROGV� LQ�XUEDQ�DUHDV�KDG�HOHFWULFLW\
VHUYLFH�� (YHQ� LQ� UXUDO� DUHDV�� ��� SHU� FHQW� RI� WKH� SRRUHVW� KRXVHKROGV� LQ� RXU� VDPSOH� KDG
HOHFWULFLW\� VHUYLFH��:KHQ� D� KRXVHKROG� KDG� WKH� RSSRUWXQLW\� WR� FRQQHFW� WR� WKH� HOHFWULFLW\
QHWZRUN��WKH�YDVW�PDMRULW\�GLG�VR��UHJDUGOHVV�RI�WKHLU� LQFRPH�OHYHO��WKLV�ZDV�QRW�WUXH� IRU
WKH�RWKHU�WKUHH�LQIUDVWUXFWXUH�VHFWRUV���0RUHRYHU��ZKHQ�KRXVHKROGV�KDG�D�FKRLFH�DPRQJ�DOO
IRXU�LQIUDVWUXFWXUH�VHUYLFHV��LW�DSSHDUV�WKDW�WKH\�FKRVH�HOHFWULFLW\�ILUVW�

)RXUWK�� IHZ� KRXVHKROGV� LQ� WKH� VDPSOH� UHOLHG� RQ� HOHFWULFLW\� DV� D� FRRNLQJ� IXHO�� 7KH� YDVW
PDMRULW\�RI�SRRU�KRXVHKROGV�LQ�ERWK�UXUDO�DQG�XUEDQ�DUHDV�XVHG�ZRRG��VWUDZ��GXQJ��DQG�RU
WKDWFK� DV� WKHLU� SULPDU\� FRRNLQJ� IXHO�� ,Q� WKH� SRRUHVW� FRXQWULHV� LQ� WKH� VDPSOH�� HYHQ� WKH
PDMRULW\�RI�WKH�ULFKHVW�UXUDO�KRXVHKROGV�DOVR�UHOLHG�RQ�WKHVH�EDVLF�IXHOV�

)LIWK��DOWKRXJK�WKH�PDMRULW\�RI�KRXVHKROGV�LQ�WKH�SRROHG�VDPSOH�GLG�QRW�KDYH�DQ�LQ�KRXVH
ZDWHU�FRQQHFWLRQ��UHODWLYHO\�IHZ�KRXVHKROGV�ZHUH�XVLQJ�XQLPSURYHG�ZDWHU�VRXUFHV��VXFK
DV�D�ULYHU�RU�VWUHDP��DV�WKHLU�SULPDU\�VRXUFH��,Q�XUEDQ�DUHDV�YHU\�IHZ�KRXVHKROGV�DW�DQ\
LQFRPH�OHYHO�ZHUH�XVLQJ�XQLPSURYHG�ZDWHU�VRXUFHV��,Q�UXUDO�DUHDV�EHWZHHQ�������SHU�FHQW
RI�KRXVHKROGV�LQ�DOO�H[FHSW�WKH�ULFKHVW�LQFRPH�GHFLOHV�UHOLHG�RQ�XQLPSURYHG�ZDWHU�VRXUFHV�
:DWHU�YHQGRUV�ZHUH�QRW�D�PDMRU�ZDWHU�VRXUFH�IRU�KRXVHKROGV�LQ�WKH�IRXU�FRXQWULHV�LQ�WKH
VDPSOH� LQ�ZKLFK� WKHVH� GDWD�ZHUH� FROOHFWHG��+RZHYHU�� WKRVH� KRXVHKROGV� WKDW� SXUFKDVHG
ZDWHU� IURP�YHQGRUV�ZHUH�XVXDOO\� QRW�SD\LQJ�PXFK�PRUH�SHU�PRQWK� WKDQ� WKH� OLNHO\� IXOO
FRVW�RI�SULYDWH�LQ�KRXVH�ZDWHU�VHUYLFH��DOWKRXJK�WKH�SULFH�SHU�XQLW�RI�ZDWHU�SXUFKDVHG�IURP
YHQGRUV�LV�DOPRVW�DOZD\V�KLJKHU�WKDQ�WKH�SULFH�RI�ZDWHU�IURP�SLSHG�GLVWULEXWLRQ�V\VWHPV��

6L[WK�� LQ� WKRVH� FRXQWULHV� LQ� ZKLFK� WKH� /606� VXUYH\V� FROOHFWHG� LQIRUPDWLRQ� RQ� WRLOHWV�
ODWULQHV��DQG�VHSWLF�WDQNV��WKH�PDMRULW\�RI�XUEDQ�KRXVHKROGV�KDG�D�WRLOHW�RU�ODWULQH�LQ�WKHLU
KRPH��7KH�JUHDWHVW�VDQLWDWLRQ�GHILFLW�H[LVWHG�DPRQJ�WKH�UXUDO�SRRU��������SHU�FHQW�RI�SRRU�
UXUDO�KRXVHKROGV�KDG�QR�VDQLWDWLRQ�IDFLOLWLHV�RI�DQ\�NLQG��7KLV�ZLOO�FRPH�DV�QR�VXUSULVH�WR
WKRVH�ZRUNLQJ�LQ�WKH�ZDWHU�DQG�VDQLWDWLRQ�VHFWRU�

7R�FRQFOXGH��IRU�WKH�SXUSRVHV�RI�WKLV�VWXG\�DQ�LQWHUHVWLQJ�TXHVWLRQ�WR�DVN�LV�WKH�H[WHQW�WR
ZKLFK� WKHVH� ILQGLQJV� KROG� IRU� WKH� /DWLQ� $PHULFDQ� FRXQWULHV� LQ� WKH� VDPSOH� �(FXDGRU�
-DPDLFD�� 3DQDPD�� DQG� 1LFDUDJXD��� )LJXUHV� ������ SUHVHQW� WKH� UHODWLRQVKLS� EHWZHHQ
FRYHUDJH� DQG� LQFRPH� IRU� WKH� WRWDO�� XUEDQ�� DQG� UXUDO� /DWLQ� $PHULFDQ� VDPSOHV�� ZKLFK
FRQVLVW� RI� KRXVHKROGV� IURP� (FXDGRU�� -DPDLFD�� 3DQDPD�� DQG� 1LFDUDJXD�� $V� VKRZQ�� WKH
FRYHUDJH� SDWWHUQV� LQ� WKLV� /DWLQ� $PHULFDQ� VXEVDPSOH� DUH� HVVHQWLDOO\� WKH� VDPH� LQ� DOO
LPSRUWDQW�UHVSHFWV�DV�LQ�WKH�JOREDO�VDPSOH�

%LEOLRJUDSK\
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Table 1
LSMS datasets used in this study

Country (1998 per capita GNP)1 Survey year
Number of
households

Community-level survey
available and used in the
analyses for this paper?

Asia
Pakistan (480) 1991 4,800
Vietnam (330) 1992-93 4,800
Nepal (210) 1996 3,373 Yes

Eastern Europe & Central Asia
Russia (2,300) 1994-95 3,973
Kazakhstan (1,310) 1996 1,996 Yes
Bulgaria (1,230) 1995 2,468
Albania2 (810) 1997 1,503
Kyrgyz (350) 1993 1,937 Yes

Latin America & the Caribbean
Panama (3,080) 1997 4,938 Yes
Jamaica (1,680) 1997 2,016
Ecuador (1,530) 1995 5,661 Yes
Nicaragua (390) 1993 4,454

Sub-Saharan Africa
South Africa (2,880) 1993 8,850
Côte d’Ivoire (700) 1988 1,584
Ghana (390) 1988-89 3,193

Source: World Bank (Atlas method).

Notes: (1) 1998 GNP per capita in US dollars.

(2) The Albanian survey does not include households in Tirana.

Table 2
Privatizations or projects with private participation initiated before the date of the LSMS surveys

Number of privatizations or projects involving:

Country Water and sanitation Electricity Telecoms

Asia
Pakistan 0 0 2
Vietnam 0 0 0
Nepal 0 1 (generation) 0

Eastern Europe & Central Asia
Russia 0 Many privatizations Many privatizations
Kazakhstan 0 1 (distribution) 1
Bulgaria 0 0 2
Albania 0 3 (distribution) 0
Kyrgyz Republic 0 0 0

Latin America & the Caribbean
Panama 0 1 (generation) 1
Jamaica 0 1 (generation) 1
Ecuador 0 0 2
Nicaragua 0 0 0

Sub-Saharan Africa
South Africa 1 0 0
Côte d’Ivoire 1 0 0
Ghana 0 0 0

Source: World Bank Private Participation in Infrastructure database.
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Table 3
 Per cent of poor households with infrastructure in home, in poorest urban and rural deciles in each country

Electricity In-house water Sewer Telephone

Urban Rural Urban Rural Urban Rural Urban Rural

Asia
Pakistan 88 44 34 5 20 0 1 0
Vietnam 57 16 4 0 – – – –
Nepal 43 1 7 4 7 0 0 0

Eastern Europe & Central Asia
Russia – – 84 31 78 12 39 13
Kazakhstan 100 100 78 12 70 8 38 20
Bulgaria 100 100 84 27 86 18 51 20
Albania1 100 100 90 0 – – 0 0
Kyrgyz Republic 99 99 54 5 22 3 20 5

Latin America & the Caribbean
Panama 91 2 36 4 25 0 20 0
Jamaica 55 44 23 2 15 6 10 6
Ecuador 92 63 25 7 42 5 5 0
Nicaragua 71 13 44 4 9 0 0 0

Sub-Saharan Africa
South Africa 32 8 23 1 – – 6 0
Côte d’Ivoire 39 8 7 0 – – – –
Ghana 38 0 2 0 – – – –

Source: LSMS from 15 countries.

Notes: The urban and rural households in each country were separately divided into deciles based on
the per capita aggregate consumption of each household;

Some but not all LSMS surveys are designed to be self-weighting. Here weights were not used
to adjust for sample design or non-response;

The urban/rural divisions used by LSMS survey designers were adopted for this study;

(1) Albania survey does not include Tirana.
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Table 4
 Logistic regression coefficients (and standard errors) from multivariate analysis of infrastructure coverage,

in pooled sample of households (Hh) from fifteen LSMS surveys

Dependent variable (yes/no)

Electricity
In-house

tap
House/
yard tap Sewer Telephone

INCOME PROXY
in units of US$100

0.271*
(0.008)

0.226*
(0.005)

0.129*
(0.007)

0.075*
(0.004)

0.217*
(0.004)

RURAL
= 1 if in rural area
= 0 if in urban area

-1.981*
(0.027)

-2.211*
(0.025)

-1.928*
(0.034)

-3.003*
(0.039)

-1.580*
(0.032)

LOWINCTY
= 1 if low income country
= 0 if not

-0.068*
(0.029)

-0.189*
(0.028)

-1.853*
(0.038)

-0.735*
(0.036)

-1.059*
(0.041)

POOR
= 1 if Hh decile ranking is 3 and below
= 0 if Hh decile ranking is 4 and above

-0.573*
(0.033)

-0.502*
(0.037)

-0.427*
(0.042)

-0.634*
(0.046)

-0.582*
(0.049)

HOMEOWNER:
= 1 if owner
= 0 if renter or other

0.135*
(0.029)

0.282*
(0.027)

0.140*
(0.037)

-0.527*
(0.036)

0.660*
(0.036)

HHSIZE
Size of the household

-0.038*
(0.004)

-0.082*
(0.004)

-0.021*
(0.005)

-0.038*
(0.006)

-0.086*
(0.006)

EEUROPE
= 1 if in E. Europe or Central Asia
= 0 otherwise

N/A 1.555*
(0.030)

N/A 1.477*
(0.037)

1.301*
(0.033)

Pseudo R2 0.28 0.28 0.31 0.37 0.32

Source: LSMS from 15 countries.

Notes: * = significant at the 95% confidence level;

1998 GNP per capita. Source: World Bank (Atlas method);

Aggregate monthly household consumption is used as an income proxy. The consumption
aggregates prepared by LSMS survey research teams were adopted for this analysis;

The urban/rural definitions used by LSMS survey designers were used in this analysis;

Households were grouped into deciles in each country based on their per capita aggregate
consumption;

Eastern European countries were left out of the electricity equation because virtually all
households in these countries have electricity.
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Table 5
 Use of wood, dung, thatch, and straw as cooking fuel,
among the poorest and richest urban and rural deciles

Urban areas Rural areas

Poorest 10% Richest 10% Poorest 10% Richest 10%

Low-income economies

Côte d’Ivoire 92 4 100 94
Ghana 69 20 100 82
Nepal 85 4 100 86
Nicaragua 95 28 99 87
Vietnam 88 27 99 88

Middle-income economies
Ecuador 13 0 56 22
Panama 10 0 99 11
South Africa 7 0 84 4

Source: Sample households from LSMS surveys.

Notes: The urban and rural households in each country were separately divided into deciles based on
the per capita aggregate consumption of each household;

Some but not all LSMS surveys are designed to be self-weighting. Here weights were not used
to adjust for sample design or non-response;

The urban/rural divisions used by LSMS researchers were adopted for this study;

Countries are classified by 1998 GNP per capita (World Bank). Low-income economies had
GNPs under $760. The middle-income economies in this sample of countries all have GNPs
less than $3,080.

Table 6
Median monthly household expenditures on water in 1998 US dollars,

by households relying on different primary drinking water sources

Median expenditure among all households using:

In-house water tap Vendor Other improved

Côte d’Ivoire 12.40 13.90 6.90

Ghana 4.90 4.40 1.90

Nicaragua 4.60 6.00 2.40

Pakistan 1.00 7.50 0.80

Source: Sample households from LSMS surveys in these four countries.

Notes: Some but not all LSMS surveys are designed to be self-weighting. No weights were used in this
analysis to correct for sample design and non-response;

'Other improved sources' include yard taps, public taps, wells, and rainwater collection.
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Table 7
Per cent of poorest urban and rural households with sewer connections or septic tanks

Poorest urban decile Poorest rural decile

% with sewer % with septic % with sewer % with septic

Bulgaria 86 12 18 70

Ecuador 41 14 5 13

Kazakhstan 70 8 8 4

Nepal 7 4 <1 0

Nicaragua 9 3 0 <1

Pakistan 20 15 <1 2

Source: Sample households from LSMS surveys in these six countries.

Notes: Some but not all LSMS surveys are designed to be self-weighting. No weights were used in this
analysis to correct for sample design and non-response;

Households were grouped into deciles in each country based on the income proxy (per capita
aggregate consumption).

The urban/rural definition used by LSMS survey teams was adopted for this analysis.

Table 8
 Per cent of poorest urban and poorest rural decile with access

to a public telephone in their community

% of poorest urban decile % of poorest rural decile

Ecuador 15 12

Kyrgyz Republic 60 29

Panama 33 4

Source: Sample households from LSMS surveys in these 3 countries.

Notes: Some but not all LSMS surveys are designed to be self-weighting. No weights were used in this
analysis to correct for sample design and non-response;

Urban and rural households were separately grouped into deciles in each country based on the
income proxy (per capita aggregate consumption);

Community is defined as the primary sampling unit in which the household lives. In urban
areas, this is typically smaller than the entire city, and in rural areas the community may consist
of more than one village.
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Figure 1
Investment in private infrastructure projects in developing countries, 1990-98
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Source:  PPI Database.

Figure 2
Global infrastructure coverage versus monthly household income proxy, by quantiles of 5%

Source: 55,546 sample households in a pooled dataset of LSMS.

Notes: (1) The in-house water curve reports coverage levels among sample households from all 15 countries used in
this study. The other three curves report coverage in a subset of countries because some LSMS surveys are missing
information on these services. Information on electricity is available in 14 countries, telephone data in 12, and sewer
information in 10. (2) Median monthly household aggregate consumption is used as a household income proxy. The
consumption aggregates prepared by the LSMS survey research teams were adopted for this analysis. (3) Households
are divided into quantiles of 5% according to the per capita consumption of the households. The quantiles of 5% are
groups that each consist of 5% of the 55,546 households. The per capita consumption cut-offs for the quantiles are the
same for the electricity, water, sewer, and telephone curves. When data on a particular country are missing (note 1),
households from that country are simply left out of the quantile coverage calculations.
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Figure 3
Infrastructure coverage versus monthly household income proxy, by quantiles of 5% of households

from seven countries where information on yard taps is available

Source: 14,900 sample households in a pooled dataset of LSMS.

Notes: (1) Median monthly household aggregate consumption is used as a household income proxy. The
consumption aggregates prepared by the LSMS survey research teams were adopted for this analysis; (2) Households
are divided into quantiles of 5% according to the per capita consumption of the households; The quantiles of 5% are
groups that each consist of 5% of the number of sample households in the pooled dataset; (3) Countries for which
information on both in-house and yard taps is available are included in this graph (Côte d’Ivoire, Ecuador, Jamaica,
Nicaragua, Panama, Pakistan, and Vietnam). None of the Eastern European and Central Asian countries that are
included in other parts of this study are present here. Also missing are Ghana, Nepal, and South Africa.

Figure 4
Infrastructure coverage versus monthly household income proxy, by quantiles of 5% of households

from ten countries where information on all four infrastructure sectors is available

Source: 22,692 sample households in a pooled dataset of LSMS.

Notes: See (1) and (2) above. The countries in this graph all have data available on sewer connections: Bulgaria,
Ecuador, Jamaica, Kazakhstan, Kyrgyz Republic, Nepal, Nicaragua, Panama, Pakistan, and Russia. Sewer data are not
available for the Sub-Saharan African countries included in other parts of this study (Côte d’Ivoire, Ghana, and South
Africa) or for Albania or Vietnam).
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Figure 5
Urban infrastructure coverage versus monthly household income proxy,

by quantiles of 5% of urban households

Source: 26,233 urban households in a pooled dataset of LSMS.

Notes: (1) Median monthly household aggregate consumption is used as a household income proxy. The
consumption aggregates prepared by the LSMS survey research teams were adopted for this analysis; (2) The in-
house water curve reports coverage levels among sample households from all 15 countries used in this study. The
other three curves report coverage in a subset of countries because some LSMS surveys are missing information on
these services. Information on electricity is available in 14 countries, telephone data in 12, and sewer information in 10;
(3) Households are divided into quantiles of 5% according to the per capita consumption of the households. The
quantiles of 5% are groups that each consist of 5% of the number of relevant (urban or rural) households. The per
capita consumption cut-offs for the quantiles are the same for the electricity, water, sewer, and telephone curves. When
data on a particular country are missing (see note 2), households from that country are simply left out of the quantile
coverage calculations.

Figure 6
Rural infrastructure coverage versus monthly household income proxy,

by quantiles of 5% of rural households

Source: 28,791 rural households in a pooled dataset of LSMS.
Notes: See (1), (2), and (3) above.
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Figure 7
National electricity coverage in survey year versus 1998 GNP per capita

Sources: For coverage: 51,523 households in a pooled dataset of LSMS; for GNP: World Bank.

Notes: (1) Countries and survey years are Albania (1997), Bulgaria (1995), Côte d’Ivoire (1988), Ecuador (1995),
Ghana (1988-89), Jamaica (1997), Kazakhstan (1996), Kyrgyz Republic (1993), Nepal (1996), Nicaragua (1993),
Pakistan (1991), Panama (1997), South Africa (1993), and Vietnam (1992-93); (2) The Albania coverage figures do not
include Tirana; (3) Some but not all LSMS surveys are designed to be self-weighting. Here weights were not used to
adjust for sample design or non-response.

Figure 8
National coverage of in-house water taps in survey years versus 1998 GNP per capita

Sources: For coverage, 55,546 households in a pooled dataset of LSMS; for GNP, World Bank.

Notes: For countries, see (1) above plus Russia (1994-95); See also (2) and (3) above.
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Figure 9
National sewer coverage in survey years versus 1998 GNP per capita

Sources: For coverage: 35,515 households in a pooled dataset of LSMS; for GNP: World Bank.

Notes: (1) Countries and survey years are Bulgaria (1995), Ecuador (1995), Jamaica (1997), Kazakhstan (1996),
Kyrgyz Republic (1993), Nepal (1996), Nicaragua (1993), Pakistan (1991), Panama (1997), and Russia (1994-95);
(2) Some but not all LSMS surveys are designed to be self-weighting. Here weights were not used to adjust for sample
design or non-response.

Figure 10
National private telephone coverage in survey years vs. 1998 GNP per capita

Sources: For coverage, 45,413 households in a pooled dataset of LSMS; for GNP, World Bank.

Notes: (1) Countries and survey years as given in note 1 above, plus Albania (1997) and South Africa (1993);
(2) The Albania coverage figures do not include Tirana; (3) Some but not all LSMS surveys are designed to be self-
weighting. Here weights were not used to adjust for sample design or non-response.
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Figure 11
Per cent of urban households with access to infrastructure services in the communities

versus monthly household income proxy, by quantiles of 5% of urban households in five countries

Source: 6,816 urban households in a pooled dataset of LSMS surveys.

Notes: (1) Households ’have access to infrastructure services in the community’ if there is an infrastructure network in
the community where they live. The presence of a network presumably gives the household the opportunity to connect to
the network. Information on community access comes from surveys of community characteristics that were administered in
most primary sampling units as a supplement to the LSMS household questionnaires. There is inevitably some error in the
community access data (e.g. a household could live in a PSU with a water network but be too far away to make connecting
to the network financially feasible). Error is likely to be smaller in urban communities than in rural communities because the
PSUs in urban areas cover smaller areas; (2) Median monthly household aggregate consumption is used as a household
income proxy. The consumption aggregates prepared by the LSMS survey research teams were adopted for this analysis;
(3) The five countries are Ecuador, Kazakhstan, Kyrgyz Republic, Nepal, and Panama. Only households with access data
are included; (4) Households are divided into quantiles of 5% according to the per capita consumption of the households.
The quantiles of 5% are groups that each consist of 5% of the relevant (urban or rural) households in the pooled dataset.
The per capita consumption cut-offs for the quantiles are the same for the electricity, water, sewer, and telephone curves.
When data on a particular country are missing, households from that country are simply left out of the quantile coverage
calculations. Information on access to private phones is missing for Nepal, and on sewer for Kazakhstan.

Figure 12
Per cent of rural households with access to infrastructure services

versus monthly household income proxy, by quantiles of 5% of rural households in five countries

Source: 8,797 rural households in a pooled dataset of LSMS surveys.

Notes: See (1), (2), (3), and (4) above.
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Figure 13
Per cent of urban households with access to a service in their communities who choose to connect to that
service, versus monthly household income proxy, by quantiles of 5% of urban households in five countries

Source: 6,737 urban households in a pooled dataset of LSMS surveys.

Notes: See (1), (2), (3), and (4) given above in Figure 11.

Figure 14
Per cent of rural households with access to a service in their communities who choose to connect to that
service, versus monthly household income proxy, by quantiles of 5% of rural households in five countries

Source: 6,334 rural households in a pooled dataset of LSMS surveys.

Notes: See (1), (2), (3), and (4) for Figure 11 above.
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Figure 15
Household infrastructure coverage in Ecuador by quintile,

among households who have access to all four services in their communities
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Source: 1,462 households from Ecuador 1995 LSMS survey.

Notes: (1) Households are divided into quintiles according to the per capita consumption of the households. The quintiles
each consist of 20% of the 5,661 households in the country LSMS sample. Households in each quintile for whom
community access information is not available, and households without access to these services in their communities, are
left out of the quintile coverage calculations; (2) Median monthly household aggregate consumption is used as a household
income proxy. The consumption aggregates prepared by the LSMS survey research teams were adopted for this analysis.
The median income proxies listed on the graph are the medians among the households included in this graph, not the
medians among all households in each country quintile; (3) Households ’have access to infrastructure services in the
community’ if there is an infrastructure network in the community where they live. Information on community access comes
from surveys of community characteristics that were administered in most primary sampling units as a supplement to the
LSMS household questionnaire. 1,462 households out of the 5,661 in the Ecuadorian sample are considered to have
access to the 4 services.

Figure 16
Household infrastructure coverage in Panama by quintile,

among households who have access to all four services in their communities
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Source: 1,027 households from Panama LSMS survey.

Notes: See Figure 15 above for legend. (1) Households are divided into quintiles according to the per capita
consumption of the households. The quintiles each consist of 20% of the 4,938 households in the Panama LSMS sample.
Households in each quintile for whom community access information is not available, and households without access to
these services in their communities, are left out of the quantile coverage calculations; Notes (2) and (3) as given above in
Figure 15. 1,027 households out of 4,938 in the Panamanian sample are considered to have access to the 4 services.
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Figure 17
Household infrastructure coverage in Kyrgyz Republic by quintile,

among households who have access to all four services in their communities
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Source: 509 households from Kyrgyz Republic LSMS survey.

Notes: (1) Households are divided into quintiles according to the per capita consumption of the households. The quintiles
each consist of 20% of the 1,937 households in the Kyrgyz Republic LSMS sample. Households in each quintile for whom
community access information is not available, and households without access to these services in their communities, are left
out of the quantile coverage calculations; See (2) and (3) above in Figure 15. Five hundred and nine households out of 1,937 in
the sample are considered to have access to the four services.

 Figure 18
Household infrastructure coverage in Nepal by quintile,

among households who have access to all four services in their communities
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Source: 472 households from Nepal LSMS survey.

Notes: See Figure 17 above for legend; (1) Households are divided into quintiles according to the per capita consumption of
the households. The quintiles each consist of 20% of the 1996 households in the Nepal LSMS sample. Households in each
quintile for whom community access information is not available, and households without access to these services in their
communities, are left out of the quantile coverage calculations; See (2), and (3) above in Figure 15. Four hundred and seventy-
three households out of the 1,996 in the sample are considered to have access to the four services.
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Figure 19
Predicted probability of connection: Entire sample
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Source: 55,546 sample households in a pooled dataset of LSMS.

Notes: (1) The in-house water curve reports coverage levels among sample households from all 15 countries used
in this study. The other curves report coverage in a subset of countries because some LSMS surveys are missing
information on these services. Information on electricity is available in 14 countries, telephone data in 12, sewer
information in 10, and house/yard taps in 7; (2) The predicted probabilities of connection and monthly household
income are computed by using the results of the regression models presented in Table 4. The mean values of the
independent variables (except for household income proxy) are used in the calculation.

Figure 20
Predicted probability of connection: Urban areas
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Source: 26,233 urban households in a pooled dataset of LSMS.

Notes: See Figure 19 for legend. See also notes (1) and (2) given in Figure 19. The mean values of the independent
variables (except for household income proxy and RURAL) are used in the calculation. The value for RURAL is
assumed to be zero.
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Figure 21
Predicted probability of connection: Rural Areas
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Source: 29,313 rural households in a pooled dataset of LSMS.

Notes: See Figure 19 above for legend. (1) The in-house water curve reports coverage levels among sample
households from all 15 countries used in this study. The other curves report coverage in a subset of countries because
some LSMS surveys are missing information on these services. Information on electricity is available in 14 countries,
telephone data in 12, sewer information in 10, and house/yard taps in 7; (2) The predicted probabilities of connection
and monthly household income are computed by using the results of the regression models presented in Table 4. The
mean values of the independent variables (except for household income proxy and RURAL) are used in the calculation.
The value for RURAL is assumed to be one.

Figure 22
Household choice of primary water source, by country
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Source: 51,617 households from 14 LSMS surveys.

Notes: (1) Some LSMS surveys ask for respondents’ primary water source (Albania, Bulgaria, Ecuador, Nicaragua,
South Africa). The remaining surveys ask for primary drinking (or drinking and cooking) water source; (2) ’Other
improved sources' include yard taps, standposts, wells, vendors, and rainwater collection. ‘Unimproved sources'
include rivers, streams, and springs.
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Figure 23
Primary water source in urban areas, by decile of urban households
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Source: 25,458 urban households in pooled data set of LSMS surveys from 14 countries.

Notes: (1) Some LSMS surveys ask for respondents’ primary water source (Albania, Bulgaria, Ecuador, Nicaragua,
South Africa). The remaining surveys ask for primary drinking (or drinking and cooking) water source; (2) The 25,458
households were divided into deciles according to the per capita consumption of the households; (3) The urban/rural
definitions used by LSMS researchers were adopted for this analysis; (4) 'Other improved sources' include yard taps,
standposts, wells, vendors, and rainwater collection. 'Unimproved sources' include rivers, streams, and springs; (5)
Median monthly household aggregate consumption is used as a household income proxy. The consumption
aggregates prepared by the LSMS survey research teams were adopted for this analysis.

Figure 24
Primary water source in rural areas, by decile of rural households
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Source: 26,104 rural households in pooled dataset of LSMS surveys from 14 countries.

Notes: (1) Some LSMS surveys ask for respondents’ primary water source (Albania, Bulgaria, Ecuador, Nicaragua,
South Africa). The remaining surveys ask for primary drinking (or drinking and cooking) water source; (2) The 26,104
households were divided into deciles according to the per capita consumption of the households; See (3), (4), and (5)
given above in Figure 23.
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Figure 25
Frequency distribution of monthly expenditures on water by households in four countries using water

vendors as primary drinking water source
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Source: 328 households in pooled data set of LSMS surveys from Côte d’Ivoire, Ghana, Pakistan, and Nicaragua.

Note: Nicaraguan households were asked about their primary water source, rather than primary drinking water
source.

Figure 26
Frequency distribution of monthly expenditures on water by households in four countries using in-house

taps as primary drinking water source
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Source: 3,073 households in pooled dataset of LSMS surveys from Côte d’Ivoire, Ghana, Pakistan, and Nicaragua.

Notes: (1) Nicaraguan households were asked about their primary water source, rather than primary drinking water
source; (2) Only households with non-zero expenditures on water are included.
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Figure 27
Sanitation in urban households, by decile of pooled sample of six countries
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B
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Source: 13,248 households in pooled dataset of LSMS surveys.

Notes: A = no toilet or latrine; B = Flush toilet + sewer or septic tank; (1) Households in this graph come from Bulgaria,
Ecuador, Jamaica, Nicaragua, Panama, and Pakistan; (2) Monthly aggregate household consumption is used as a proxy
for household income; (3) Households are divided into deciles based on the per capita consumption of the household.

Figure 28
Sanitation in rural households, by decile of pooled sample of six countries
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Source: 10,770 households in pooled dataset of LSMS surveys.

Notes: See above in Figure 27.
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Figure 29
Infrastructure coverage in Latin America and the Caribbean versus monthly household income proxy, by

quantile of 5%, pooled sample

Source: 17,069 sample households in a pooled dataset of LSMS.

Notes: (1) The curves report coverage levels among sample households from 4 countries used in this study: Ecuador,
Jamaica, Panama, and Nicaragua; (2) Median monthly household aggregate consumption is used as a household income
proxy. The consumption aggregates prepared by the LSMS survey research teams were adopted for this analysis;
(3) Households are divided into quantiles of 5% according to the per capita consumption of the households in these four
countries. The quantiles of 5% are groups that each consist of 5% of the 17,069 households.

Figure 30
Urban infrastructure coverage in Latin America and the Caribbean

versus monthly household income proxy, by quantile of 5% of urban households

Source: 9,232 urban households in a pooled dataset of LSMS.
Notes: (1) The curves report coverage levels among sample urban households from 4 countries used in this study
(Ecuador, Jamaica, Panama, and Nicaragua); (2) and (3) as given in Figure 29 above. The quantiles of 5% are groups that
each consist of 5% of the 9,232 households.
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Figure 31
Rural infrastructure coverage in Latin America and the Caribbean

versus monthly household income proxy, by quantile of 5% of rural households

Source: 7,584 rural households in a pooled dataset of LSMS.
Notes: (1) The curves report coverage levels among sample rural households from 4 countries used in this study
(Ecuador, Jamaica, Panama, and Nicaragua); (2) Median monthly household aggregate consumption is used as a
household income proxy. The consumption aggregates prepared by the LSMS survey research teams were adopted for
this analysis; (3) Households are divided into quantiles of 5% according to the per capita consumption of the households in
these four countries. The quantiles of 5% are groups that each consist of 5% of the 7,584 households.
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