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�

WKH� SRSXODWLRQ� RI� WKH� 8QLWHG� 6WDWHV� ZLOO� VWLOO� EH� VXEVWDQWLDOO\� \RXQJHU� WKDQ� LWV� (XURSHDQ�FRXQWHUSDUWV��7KHUH� DUH� WZR� PDLQ� IDFWRUV� FRQWULEXWLQJ� WR� WKH� RYHUDOO� DJLQJ� RI� WKH� SRSXODWLRQ� LQ�LQGXVWULDOL]HG� FRXQWULHV�� GHFOLQHV� LQ� PRUWDOLW\� DQG� SURORQJHG� SHULRGV� RI� ORZ� IHUWLOLW\�� 0RUWDOLW\�GHFOLQHV� DW� DOO� DJHV� DQG� LQFUHDVLQJ� OLIH� H[SHFWDQFLHV� RFFXUUHG� XQLYHUVDOO\� LQ� WKH� 8�6�� DQG� DOO�(XURSHDQ�FRXQWULHV��)RU�H[DPSOH��LQ�WKH�8�6���OLIH�H[SHFWDQF\�DW�ELUWK�LQFUHDVHG�IURP������\HDUV�LQ������WR����\HDUV�LQ�������GXULQJ�WKDW�VDPH�WLPH�SHULRG��WKH�FRQGLWLRQDO�OLIH�H[SHFWDQF\�DW�DJH���� LQFUHDVHG� E\� ��� \HDUV� IRU� ZRPHQ� DQG� ���� \HDUV� IRU�PHQ� �8�6�� &HQVXV� %XUHDX� ������� � $V�VKRZQ� LQ� )LJXUH� ��� VLPLODU� DGYDQFHV� LQ� OLIH� H[SHFWDQFLHV� DUH� FKDUDFWHULVWLF� IRU� DOO� (XURSHDQ�FRXQWULHV����9HU\� ORZ� IHUWLOLW\� � ± RIWHQ� IDU� EHORZ� UHSODFHPHQW� OHYHO� ± FKDUDFWHUL]HV�PDQ\ (XURSHDQ�FRXQWULHV��)ROORZLQJ�D�SRVW�:RUOG�:DU� ,,�EDE\�ERRP��(XURSHDQ�DQG�8�6�� IHUWLOLW\� OHYHOV�GURSSHG�VXEVWDQWLDOO\���+RZHYHU��WKH�8�6��GLIIHUV�IURP�PDQ\�(XURSHDQ�FRXQWULHV�LQ�WKDW�LWV�EDE\�ERRP�ZDV�SDUWLFXODUO\�VWURQJ��ZKHUHDV�WKH�VXEVHTXHQW�IHUWLOLW\�GHFOLQH�QHYHU�UHDFKHG�WKH�ORZ�OHYHOV�WKDW�ZH�KDYH� VHHQ� LQ� (XURSHDQ� FRXQWULHV�� � )LJXUH� �� VKRZV� WKH� FRPSDULVRQ� ZLWK� WKH� GHFOLQH� LQ� ,WDOLDQ�IHUWLOLW\� WKDW� KDV� QRZ� EHHQ� EHORZ� UHSODFHPHQW� OHYHO� IRU� DERXW� D� TXDUWHU� RI� D� FHQWXU\� �,67$7��,VWLWXWR�1D]LRQDOH�GL�6WDWLVWLFD��DQG�KDV�UHDFKHG�RQH�RI�WKH�ORZHVW�OHYHOV�LQ�(XURSH���'LIIHUHQFHV� LQ� WKH� OHYHO�DQG�VSHHG�RI�DJLQJ�DFURVV� WKH� LQGXVWULDOL]HG�FRXQWULHV�DUH�DOVR�GXH�WR�WKH�LPSDFW�RI�LPPLJUDWLRQ��,PPLJUDWLRQ�LV�DJH�VHOHFWLYH��IDYRULQJ�\RXQJHU�UDWKHU�WKDQ�ROGHU�LPPLJUDQWV�� � 0RUHRYHU�� LPPLJUDQWV� RIWHQ� KDYH� KLJKHU� IHUWLOLW\� �:DOGRUI� ������ DQG� WKXV� DOVR�FRQWULEXWH�LQGLUHFWO\�WR�D�GHFHOHUDWHG�DJLQJ�SURFHVV��&RQVHTXHQWO\��LPPLJUDWLRQ�FRXQWULHV�OLNH�WKH�8QLWHG� 6WDWHV� KDYH� D� \RXQJHU� SRSXODWLRQ� WKDQ� (XURSHDQ� FRXQWULHV�� HVSHFLDOO\� WKRVH� WKDW�H[SHULHQFHG�HPLJUDWLRQ�XS�WR�WKH�����V��VXFK�DV�,WDO\��6SDLQ�DQG�*UHHFH���3URMHFWLQJ�WKH�SRSXODWLRQ�DJH�VWUXFWXUH�LQWR�WKH�IXWXUH��LW�EHFRPHV�REYLRXV�WKDW�WKH�RYHUDOO�WUHQG� WRZDUGV� DJLQJ� ZLOO� EH� HYHQ� PRUH� SURQRXQFHG� LQ� WKH� GHFDGHV� DKHDG�� ZKHQ� WKH� EDE\�ERRPHUV� UHDFK� UHWLUHPHQW�DJH��6LQFH� WKH�SRVW�::� ,,�EDE\�ERRP�ZDV�SDUWLFXODUO\�VWURQJ� LQ� WKH�8�6���WKH�DJLQJ�RI�WKH�EDE\�ERRPHUV�ZLOO�FUHDWH�D�UDSLG�ULVH�LQ�WKH�DEVROXWH�VL]H�RI�WKH�8�6��HOGHUO\�SRSXODWLRQ�EHWZHHQ������DQG������� ,I�8�6�� IHUWLOLW\�DQG�PRUWDOLW\�VWD\�DW� WKHLU�FXUUHQW� OHYHOV�� WKH�DJLQJ� RI� WKH� EDE\� ERRPHUV� ZLOO� DOVR� LPSO\� DQ� LQFUHDVH� LQ� WKH� UHODWLYH� FRQWULEXWLRQ� RI� WKH� ROGHU�SRSXODWLRQ� WR� WKH� WRWDO� SRSXODWLRQ�� $V� )LJXUHV� �� DQG �� VKRZ�� WKH� DJLQJ� RI� WKH� EDE\�ERRPHUV�FDXVHV�WKH�8�6��HOGHUO\�SRSXODWLRQ�WR�GRXEOH�LQ�VL]H�LQ�RQO\����\HDUV��LPSO\LQJ�DQ�DYHUDJH�DQQXDO�JURZWK�UDWH�RI�RYHU�����SHUFHQW�� ,Q�FRPSDULVRQ��WKH�FXUUHQW�DQQXDO�JURZWK�UDWH�IRU�WKH�WRWDO�8�6��
� 7KH�UHSODFHPHQW�OHYHO�LV�GHILQHG�DV�D�WRWDO�IHUWLOLW\�UDWH�RI������WKH�WRWDO�IHUWLOLW\�UDWH�LV�WKH�QXPEHU�RI�FKLOGUHQ�D�ZRPDQ�LV�H[SHFWHG�WR�KDYH�E\�WKH�HQG�RI�KHU�UHSURGXFWLYH�VSDQ��JLYHQ�WKH�SUHYDLOLQJ�DJH�VSHFLILF�IHUWLOLW\�UDWHV��
� 6XFK� KLJK� SRSXODWLRQ� JURZWK� UDWHV� DUH� FXUUHQWO\� REVHUYHG� IRU� WKH� WRWDO� SRSXODWLRQ� RI� OHVVHU� GHYHORSHG�FRXQWULHV�VXFK�DV�(WKLRSLD�DQG�/LE\D��
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SRSXODWLRQ� LV� RQO\� ���� SHUFHQW�� � ,Q� (XURSHDQ� FRXQWULHV�� ZKHUH� WKH� EDE\�ERRP� ZDV� OHVV�SURQRXQFHG��WKH�LQFUHDVH�LQ�WKH�DEVROXWH�VL]H�RI�WKH�HOGHUO\�SRSXODWLRQ�LV�SURMHFWHG�WR�EH�VOLJKWO\�OHVV�GUDPDWLF�� �)RU�H[DPSOH�� LQ� WKH�1HWKHUODQGV� WKH�HOGHUO\�SRSXODWLRQ� LV�SURMHFWHG� WR�GRXEOH� LQ�VL]H�LQ����\HDUV�ZLWK�DQ�DYHUDJH�DQQXDO�JURZWK�UDWH RI���SHUFHQW���+RZHYHU��JLYHQ�WKH�ORZ�JURZWK�UDWH�RI�RQO\�����SHUFHQW� IRU� WKH�'XWFK�SRSXODWLRQ�RYHUDOO�� WKH�SURSRUWLRQDO�VKLIW� LQ� WKH�'XWFK�DJH�VWUXFWXUH�ZLOO�EH�DV�GUDPDWLF�DV�LQ�WKH�8�6��1RW� RQO\� WKH�SRSXODWLRQ�DV�D�ZKROH�ZLOO� DJH�� EXW� DOVR� WKH�ROGHU�SRSXODWLRQ� LWVHOI� �+LPHV�������� � 2I� SDUWLFXODU� LQWHUHVW� DUH� WKH� ROGHVW�ROG�� L�H��� SHUVRQV� RI� DJH� ��� RU� ROGHU�� 6LQFH� GULYLQJ�UHGXFWLRQ�DQG�GULYLQJ�FHVVDWLRQ�UDWHV�LQFUHDVH�ZLWK�DJH��WKH�ROGHVW�ROG�DUH�SDUWLFXODUO\�LQ�QHHG�RI�DXWRPRELOH� DOWHUQDWLYHV� LI� WKH\� ZLVK� WR� PDLQWDLQ� DQ� DFWLYH� OLIH�� ,Q� WKH� 8�6�� DQG� DOO� (XURSHDQ�FRXQWULHV�� WKH�ROGHVW�ROG�FXUUHQWO\�PDNH�XS�PRUH�WKDQ����SHUFHQW�RI�WKH�ROGHU�SRSXODWLRQ��8QOLNH�WKH�(XURSHDQ�FRXQWULHV�� WKH�8�6��ZLOO�HYHQWXDOO\� IDFH�D�GUDVWLF� LQFUHDVH� LQ� WKH�SRSXODWLRQ�RI� WKH�ROGHVW�ROG� ZKHQ� WKH� EDE\�ERRP� ZLOO� UHDFK� WKH� KLJKHVW� DJH� FRKRUWV�� ERRVWLQJ� WKH� VKDUH� RI� WKH�ROGHVW�ROG�� �)RU�H[DPSOH�� LQ� WKH�8�6��� WKH�VKDUH�RI� WKH�ROGHVW�ROG�DPRQJ� WKH�ROGHU�SRSXODWLRQ� LV�SUHGLFWHG�WR�ULVH�IURP�DERXW����SHUFHQW�LQ������WR����SHUFHQW�LQ�������+LPHV���������,Q� VXPPDU\�� ZKLOH� (XURSHDQ� FRXQWULHV� DV� ZHOO� DV� WKH� 8�6�� ZLOO� EH� FRQIURQWHG� ZLWK� DQ�DJLQJ�RI� WKHLU�SRSXODWLRQV��WKH�VLWXDWLRQV�LQ�(XURSHDQ�FRXQWULHV�DUH�GLIIHUHQW�WKDQ�WKH�VLWXDWLRQ�LQ�WKH�8QLWHG�6WDWHV��(XURSHDQ�FRXQWULHV�DOUHDG\�KDYH�D PXFK�KLJKHU�VKDUH�RI�ROGHU�SHRSOH�WKDQ�WKH�8�6��DQG��LQ�WKH�VKRUW�UXQ��WKH�VKDUH�ZLOO�UDSLGO\�LQFUHDVH���,Q�WKH�8�6���LQ�FRQWUDVW��LPPLJUDWLRQ�DQG�KLJKHU� IHUWLOLW\� OHYHOV� KDYH� NHSW� WKH�SRSXODWLRQ� UHODWLYHO\� \RXQJ�� DQG� WKH�GUDVWLF� LQFUHDVHV� LQ� WKH�VKDUH�RI WKH�ROGHU�SRSXODWLRQ�ZLOO�EH�H[SHULHQFHG�ZLWK�D�WLPH�GHOD\�RQFH�WKH�EDE\�ERRPHUV�UHDFK�UHWLUHPHQW�DJH��+RZHYHU��LW�VKRXOG�DOVR�QRW�EH�RYHUORRNHG�WKDW��LQ�DEVROXWH�WHUPV��WKH�8�6��ZLOO�±HYHQ� LQ� WKH� VKRUW� UXQ± EH� IDFHG�ZLWK� D� GUDVWLFDOO\� LQFUHDVLQJ�HOGHUO\� SRSXODWLRQ� WKDW�ZLOO� UHTXLUH�VSHFLDO�FRQVLGHUDWLRQ�RI�LWV�WUDQVSRUWDWLRQ�QHHGV��
����)HPLQL]DWLRQ�RI�WKH�(OGHUO\�3RSXODWLRQ7KH�FRPSRVLWLRQ�RI�WKH�HOGHUO\�SRSXODWLRQ�LV�KHDYLO\�ELDVHG�WRZDUGV�ZRPHQ���$W�DOO�DJHV�RYHU�����ZRPHQ�RXWQXPEHU�PHQ�DQG�WKLV�LPEDODQFH�EHFRPHV�VWURQJHU�ZLWK�LQFUHDVLQJ�DJH��VHH�)LJXUH�����7KLV�JHQHUDO�WUHQG�WRZDUGV�D�IHPLQL]DWLRQ�RI�WKH�ROGHU�SRSXODWLRQ�LV�FKDUDFWHULVWLF�IRU�WKH�8�6��DV�ZHOO� DV� DOO� (XURSHDQ� FRXQWULHV�� � ,W� FDQ� SULPDULO\� EH� DWWULEXWHG� WR� JUHDWHU� DGYDQFHV� LQ� ZRPHQ¶V�FRPSDUHG�WR�PHQ¶V�OLIH�H[SHFWDQFLHV�RYHU�WKH�ODVW�FHQWXU\���+RZHYHU��WKH�GHJUHH�RI�IHPLQL]DWLRQ�LV�QRW�XQLIRUP�DFURVV�DOO�FRXQWULHV���,Q�WKH�8�6���WKH�LPEDODQFH�LQ�IDYRU�RI�ZRPHQ�VWDUWV�DW�D�YHU\�HDUO\�DJH�EHFDXVH�±DW�\RXQJ�DJHV± JHQGHU�JDSV�LQ�PRUWDOLW\�UDWHV�DUH�VXEVWDQWLDOO\�ZLGHU�WKDQ�LQ�PDQ\�(XURSHDQ�FRXQWULHV���)RU�H[DPSOH��WKH�JHQGHU�JDS�LQ���\HDU�VXUYLYDO�SUREDELOLWLHV�RI�WKH�������FRKRUW�LV�QHDUO\�ILYH�WLPHV�ELJJHU�LQ�WKH�8�6��WKDQ�LQ� WKH�1HWKHUODQGV�� ,QWHUHVWLQJO\�� VWDUWLQJ� DW� DJH� ���� WKH� JHQGHU� JDS LQ� VXUYLYDO� UDWHV� EHFRPHV�ELJJHU�LQ�WKH�1HWKHUODQGV�WKDQ�LQ�WKH�8�6���UHVXOWLQJ�LQ�D�VWURQJHU�VH[�LPEDODQFH�DPRQJ�WKH�ROG�±
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HVSHFLDOO\�WKH�YHU\�ROG�± LQ�WKH�1HWKHUODQGV�FRPSDUHG�WR�WKH�8�6���$V�D�UHVXOW��WKH�VH[�UDWLR�LQ�WKH�8�6�� H[FHHGV� WKDW� RI� WKH� 1HWKHUODQGV� VWDUWLQJ� DW� DJH� ��� DQG� WKH� IHPLQL]DWLRQ� RI� WKH� ROGHU�SRSXODWLRQ�LV�OHVV�SURQRXQFHG�LQ�WKH�8�6��WKDQ�LQ�WKH�1HWKHUODQGV�+RZHYHU��DW�ROGHU�DJHV� WKH� IHPDOH�DGYDQWDJH� LQ�PRUWDOLW\� UDWHV�GLPLQLVKHV� �.RKOHU�DQG�.RKOHU�������DQG��PRUH�UHFHQWO\��ZH�KDYH�ZLWQHVVHG�D�PRUH�UDSLG�GHFOLQH�LQ�PDOH�PRUWDOLW\�WKDQ�LQ� IHPDOH�PRUWDOLW\�± D� WUHQG�ZKLFK�� LI� SHUVLVWHQW��ZLOO�HYHQWXDOO\� UHVXOW� LQ�DQ� LQFUHDVH� LQ� WKH�VH[�UDWLR� DQG� WKXV�D�PRUH�EDODQFHG�JHQGHU�FRPSRVLWLRQ� LQ� WKH�ROGHU�SRSXODWLRQ� LQ� WKH�\HDUV�DKHDG��VHH�)LJXUH������%XW�HYHQ�WKHQ��FKDQFHV�DUH�WKDW�ZRPHQ�FRQWLQXH�WR�RXWOLYH�PHQ�E\�D�VXEVWDQWLDO�QXPEHU�RI�\HDUV�VR�WKDW�WKH�ROGHU�SRSXODWLRQ�ZLOO�FRQWLQXH�WR�EH�SUHGRPLQDQWO\�IHPDOH���7KH� IHPLQL]DWLRQ� RI� WKH� ROGHU� SRSXODWLRQ� JDLQV� DGGHG� VLJQLILFDQFH� VLQFH� OLYLQJ�DUUDQJHPHQWV�DQG�PDULWDO�VWDWXV�GLIIHU�DORQJ�JHQGHU�OLQHV��,Q�JHQHUDO��ROGHU�PHQ�DUH�PRUH�OLNHO\�WR�EH� PDUULHG� WKDQ� ROGHU� ZRPHQ�� � 0RUHRYHU�� WKH\� DUH� VXEVWDQWLDOO\� OHVV� OLNHO\� WR� OLYH� DORQH�� � $V�VKRZQ�LQ�)LJXUH����RQO\����SHUFHQW�RI�$PHULFDQ�PHQ�DJHG����RU�ROGHU��H[FOXGLQJ�WKRVH�LQ�QXUVLQJ�KRPHV�RU�RWKHU� LQVWLWXWLRQV�� OLYH�DORQH��FRPSDUHG�WR������SHUFHQW�RI�ZRPHQ��,Q�WKH�1HWKHUODQGV��WKH�SHUFHQWDJHV�RI�ROGHU�SHRSOH� OLYLQJ�DORQH�DUH�HYHQ�KLJKHU��HVSHFLDOO\� IRU�ZRPHQ�� �0RUHRYHU��WKH�SHUFHQWDJH�RI�ROGHU�SHRSOH�OLYLQJ�DORQH��DV�ZHOO�DV�WKH�SHUFHQWDJH�RI�HOGHUO\�OLYLQJ�LQ�QXUVLQJ�KRPHV��LQFUHDVHV�ZLWK�DJH���)RU�WKH�1HWKHUODQGV��)LJXUH���VKRZV�WKH�GLVWULEXWLRQ�RI�HOGHUO\�DFURVV�GLIIHUHQW� OLYLQJ� DUUDQJHPHQWV�� � ,Q� SDUWLFXODU� IRU� ZRPHQ� DW� ROGHU� DJHV�� OLYLQJ� DORQH� RU� OLYLQJ� LQ� D�QXUVLQJ�KRPH�DUH�GRPLQDQW�IRUPV�RI�OLYLQJ��
����,PSOLFDWLRQV�IRU�7UDYHO�%HKDYLRU�7KH� OLWHUDWXUH� VXJJHVWV� WKDW� WKHUH�DUH�VXEVWDQWLDO� OLPLWDWLRQV� LQ�DFWLYLWLHV�RI�GDLO\� OLYLQJ� �$'/��DV�SHRSOH�DJH��)RU� WKH�8�6���+LPHV��������QRWHV�WKDW�³>,@Q�WKH�����V��DERXW����SHUFHQW�RI�SHUVRQV�DJH����RU�ROGHU�KDG�VRPH� OLPLWDWLRQ� LQ�DW� OHDVW�RQH�$'/�RU�ZHUH� OLYLQJ� LQ�DQ� LQVWLWXWLRQ´� �S��������7KLV�SHUFHQWDJH�LQFUHDVHV�VKDUSO\�ZLWK�DJH�EXW�WKH�OLWHUDWXUH�\LHOGV�PL[HG�UHVXOWV�RQ�WKH�TXHVWLRQ�ZKHWKHU� IXQFWLRQLQJ� LPSURYHPHQW�DPRQJ� WKH�ROGHU�SRSXODWLRQ�RFFXUV�RYHU� WLPH�� �&ULPPLQV�DQG�6DLWR� ������� FRQFOXGH� WKDW� IXQFWLRQLQJ� LQGLFDWRUV� GLG� QRW� GLIIHU� EHWZHHQ� KHDOWK\�ZRPHQ� ���� LQ������ DQG� ������ LPSURYHG� IRU� FRPSDUDEOH� ZRPHQ� ZLWK� GLVHDVH�� EXW� GHWHULRUDWHG� IRU� PHQ� ZLWK�GLVHDVH���$OWKRXJK� GULYLQJ� D� FDU� LV� W\SLFDOO\� QRW� LQFOXGHG� LQ� WKH� OLVW� RI� $'/V��� WKH� WUDQVSRUWDWLRQ�OLWHUDWXUH� VLPLODUO\� VXJJHVWV� JURZLQJ� KHDOWK� SUREOHPV� WKDW� PLJKW� LPSDLU� GULYLQJ� DV� SHRSOH� DJH���7KDW� LV�� WKH� DELOLWLHV� QHHGHG� WR� GULYH� DQ� DXWRPRELOH� VDIHO\� DQG� HIIHFWLYHO\� GHWHULRUDWH� GXH� WR�FKDQJHV� LQ�YLVLRQ��KHDULQJ�� UHDFWLRQ� WLPH��PRWRU�DELOLW\��DQG� WKH� LQGLUHFW�HIIHFWV�RI�GLVHDVHV�DQG�PHGLFDWLRQV�WDNHQ�E\�WKH�HOGHUO\��2ZVOH\��������7KHVH�SUREOHPV�PD\�OHDG�WR�ROGHU�SHRSOH�KDYLQJ�WR�UHGXFH�RU�HYHQWXDOO\�HYHQ�FHDVH�GULYLQJ��3DUNHU�HW�DO���������
� 7\SLFDOO\��$'/V�LQFOXGH�³HDWLQJ��GUHVVLQJ��ZDONLQJ��EDWKLQJ��JRLQJ�RXWVLGH��XVLQJ�WKH�WRLOHW��DQG�WUDQVIHUULQJ�IURP�D�EHG�WR�D�FKDLU�´��+LPHV�������S����
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)RU� WKH� FXUUHQW� JHQHUDWLRQ� RI� ROGHU� SHRSOH�� IRU� ZKRP� WKH� DXWRPRELOH� LV� WKH� GRPLQDQW�PRGH�RI�WUDQVSRUWDWLRQ��VXFK�DQWLFLSDWHG�OLPLWDWLRQV�PD\�UHGXFH�WKHLU�PRELOLW\�WKDW�LV�VR�QHFHVVDU\�IRU�WKHLU�VRFLDO�DQG�HPRWLRQDO�ZHOO EHLQJ��&DUS�������3DUNHU�HW�DO��������2ZVOH\�������6PLWK�DQG�6\OYHVWUH� ������ 0RUHRYHU�� WKH� IDFW� WKDW� PDQ\� ROGHU� SHRSOH� UHOLHG� RQ� WKH� DXWRPRELOH� IRU� WKHLU�HQWLUH�OLYHV�PD\�PDNH�LW�KDUGHU�WR�FRSH�LQ�ROG�DJH�DV�SHRSOH�PD\�KDYH�GLIILFXOWLHV�OHDUQLQJ�DERXW�DOWHUQDWLYH�PRGHV��%XUNKDUGW�HW�DO��������2[OH\��������:KHUHDV�ROGHU�SHUVRQV�ZKR�QHYHU�GURYH��DUH�OLNHO\�WR�KDYH�DUUDQJHG�WKHLU�OLIH�VW\OH�DFFRUGLQJO\��WKRVH�ZKR�UHGXFH�RU�VWRS�GULYLQJ�ZLOO�QHHG�WR�DGMXVW�DQG�DUH�PRUH�OLNHO\�WR�SHUFHLYH�WKLV�DGMXVWPHQW�DV�D�OHVVHQLQJ�RI�WKHLU�TXDOLW\�RI�OLIH��,Q�OLJKW�RI�H[SHFWHG�XQLYHUVDO�OLFHQVLQJ�DQG�LQFUHDVLQJ�UHOLDQFH�RQ�GULYLQJ�LQ�WKH�IXWXUH���D�VXEVWDQWLDO�SRUWLRQ�RI�µQRQ�GULYLQJ¶�DPRQJ�WKH�HOGHUO\�ZLOO�EH�GXH�WR�GULYLQJ�FHVVDWLRQ�DV�RSSRVHG�WR�QHYHU�KDYLQJ�EHHQ�D�GULYHU��:DOGRUI��������DQG�UHGXFHG�PRELOLW\�DW�ROG�DJH�PLJKW�EH�IDFHG�E\�DQ�HYHQ�ODUJHU�SURSRUWLRQ�RI�WKH�HOGHUO\���)URP�D�VRFLHWDO�SRLQW�RI�YLHZ��VHUYLQJ�WKH�PRELOLW\�QHHGV�RI� WKH� HOGHUO\� EHFRPHV� HYHQ�PRUH� FKDOOHQJLQJ� VLQFH� LW� LV� QRW� RQO\� D� JUHDWHU� SURSRUWLRQ� RI� WKH�HOGHUO\�ZKR�DUH� LQ� VHDUFK�RI� DXWRPRELOH� DOWHUQDWLYHV�EXW�� GXH� WR� WKH� UDSLG� JURZWK�RI� WKH�HOGHUO\�SRSXODWLRQ�� HVSHFLDOO\� WKH� ROGHVW�ROG�� LW� LV� DOVR� D� VXEVWDQWLDOO\� JUHDWHU� DEVROXWH� QXPEHU� RI� ROGHU�SHRSOH�ZKR�QHHG�WR�ILQG�DOWHUQDWLYHV�WR�GULYLQJ�D�FDU���,Q�OLJKW�RI�WKH�IHPLQL]DWLRQ�RI�WKH�ROGHU�SRSXODWLRQ��DVVHVVLQJ�WKH�IXWXUH�GHPDQG�IRU�QRQ�DXWRPRELOH� WUDQVSRUW� EHFRPHV� DQ� HYHQ� PRUH� GLIILFXOW� WDVN�� LI� DJH�LQGXFHG� FKDQJHV� LQ� WUDYHO�EHKDYLRU� GLIIHU� EHWZHHQ�PHQ� DQG�ZRPHQ�� � 7KH� FXUUHQW� WUDYHO� EHKDYLRU� RI� ROGHU�PHQ�DQG�ROGHU�ZRPHQ�VXJJHVWV�WKDW�WKHUH�DUH�LQGHHG�SURIRXQG�GLIIHUHQFHV���)RU�H[DPSOH�x &RPSDUHG�WR�ROGHU�PHQ��ROGHU�ZRPHQ�DUH�OHVV�OLNHO\�WR�KDYH�D�GULYLQJ�OLFHQVH�DQG�RU�KDYLQJ�DFFHVV�WR�D�FDU��5RRW�HW�DO�����������
x &RPSDUHG� WR� ROGHU� PHQ�� HOGHUO\�ZRPHQ� UHO\� PRUH� KHDYLO\� RQ� JHWWLQJ� D� ULGH� UDWKHU� WKDQ� GULYLQJ�WKHPVHOYHV��:DOGRUI���������
x 2OGHU�PHQ�GULYH�PRUH� IUHTXHQWO\� WKDQ�ROGHU�ZRPHQ� �:DOGRUI� ������5XGLQJHU��������7KH\�DOVR�GULYH�VXEVWDQWLDOO\�PRUH�PLOHV�WKDQ�ROGHU�ZRPHQ��DQG�VKRZ�WKH�ELJJHVW�SHUFHQWDJH�LQFUHDVH�LQ�DQQXDO�GULYLQJ�EHWZHHQ������DQG��������5RVHQEORRP�DQG�:DOGRUI��������
x :LWK�LQFUHDVLQJ�DJH��WKH�IUHTXHQF\�RI�ZRPHQ¶V�WULS�PDNLQJ�GURSV�PXFK�IDVWHU�WKDQ�PHQ¶V��:DOGRUI�DQG�5RVHQEORRP�������
x 2OGHU�ZRPHQ�JLYH�XS�WKHLU�GULYHU�OLFHQVHV�DW�DQ�HDUOLHU�DJH�WKDQ�PHQ��%XUNKDUGW�HW�DO���������+RZHYHU��ROGHU�PHQ�IUHTXHQWO\�KROG�RQ�WR�WKHLU�OLFHQVH�HYHQ�WKRXJK�WKH\�QR�ORQJHU�GULYH���

� 8QLYHUVDO� OLFHQVLQJ�DQG� µWRWDO�FDU�GRPLQDWLRQ¶� �6DQGTYLVW�������VHHP�WR�EH� WKH�RYHUDOO� WUHQG� LQ� WKH�8�6���+RZHYHU�� LQ�(XURSHDQ�FRXQWULHV�� WKH� WUHQG�KDV�QRW�\HW�SURJUHVVHG�DV� IDU�DV� LQ� WKH�8�6�� �)RU�H[DPSOH�� LQ�%ULWDLQ�� WKH�SURSRUWLRQ�RI WKH�SRSXODWLRQ�DJHG����RU�ROGHU�KROGLQJ� IXOO�GULYLQJ� OLFHQVHV�KDV� LQFUHDVHG� IURP�����LQ��������WR�����LQ����������KWWS���ZZZ�WUDQVWDW�GHWU�JRY�XN�WDEOHV�WVJE�����������KWP���0RUHRYHU��IRU�:HVW�(XURSH��6DQGTYLVW��������VSHFXODWHV�WKDW�³>W@RWDO�FDU�GRPLQDQFH�PD\�QRW�EH�LQHYLWDEOH´��S������

http://www.transtat.detr.gov.uk/tables/tsgb01/3/31501.htm
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x &RPSDUHG� WR�ROGHU�PHQ��ROGHU�ZRPHQ�DUH�PRUH� OLNHO\� WR�H[SUHVV�XQFHUWDLQW\�DERXW�KRZ�WR�JHW� WR� WKHLU�GHVWLQDWLRQV�VKRXOG�WKH\�EH�IRUFHG�WR�VWRS�GULYLQJ���7KLV�HIIHFW�PD\�EH�IXUWKHU�HQKDQFHG�E\�ROGHU�ZRPHQ�RIWHQ� OLYLQJ� DORQH�� WKXV� QRW� EHLQJ� DEOH� WR� UHO\� RQ� GULYHUV� ZLWKLQ� WKHLU� KRXVHKROG� DQG� �� RU� VKDUH�WUDQVSRUWDWLRQ�WDVNV�ZLWK�WKHLU�VSRXVH��:DOGRUI�DQG�5RVHQEORRP��������
x 2OGHU IHPDOH�GULYHUV�DUH� OHVV� OLNHO\� WR�DQWLFLSDWH�WKDW� WKHLU�QXPEHU�RI� WULSV�ZLOO�EH�FXUWDLOHG�VKRXOG�WKH\�VWRS�GULYLQJ�DOWRJHWKHU���:DOGRUI�DQG�5RVHQEORRP��������

+RZHYHU�� ZKLOH� ZH� VHH� SURQRXQFHG� JHQGHU� GLIIHUHQFHV� LQ� WKH� WUDYHO� EHKDYLRU� RI� ROGHU�SHRSOH� WRGD\�� WKH� WUHQGV� SRLQW� WRZDUGV� D� OHVVHQLQJ� RI� WKH� JHQGHU� JDSV� �5RRW� HW� DO�� ������� � ,Q�SDUWLFXODU�� DXWRPRELOH� RZQHUVKLS� DQG� OLFHQVLQJ� KDV� LQFUHDVHG� VXEVWDQWLDOO\� IRU� ZRPHQ� �5RRW������� 6DQGTYLVW� ������� � ,Q� WKH� 1HWKHUODQGV�� IRU� H[DPSOH�� ZRPHQ� �RI� DOO� DJHV�� ZHUH� WKH�PDLQ�XVHUV� RI� RQO\� ��� SHUFHQW� RI� WKH� SULYDWHO\� RZQHG� FDUV� LQ� ������ � %\� ������ WKLV� SHUFHQWDJH� KDG�LQFUHDVHG�E\�PRUH�WKDQ�RQH�WKLUG�WR����SHUFHQW��&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN��������������*LYHQ�WKHVH�WUHQGV��6SDLQ��������VSHFXODWHV�WKDW��±LQ�WKH�IXWXUH± ROGHU�ZRPHQ¶V�PRELOLW\�ZLOO�EH�VXEVWDQWLDOO\� OHVV�FRQVWUDLQHG� WKDQ� WKH�PRELOLW\�RI� WRGD\¶V�ROGHU�ZRPHQ�� �6LPLODUO\��5RVHQEORRP��������VXJJHVWV� WKDW� ³>D@V�ZRPHQ�RYHU� WKH�QH[W� WKUHH�GHFDGHV�FRPH�WR�PRUH�UHVHPEOH�PHQ�DW�WKH� SRLQW� WKH\� UHWLUH±LQ� WHUPV� RI \HDUV� RI� GULYLQJ� H[SHULHQFH�� HGXFDWLRQ�� SURIHVVLRQDO�DFFRPSOLVKPHQWV�� HWF��WKH\� PD\� GLVSOD\� WKH� VDPH� GHPDQG IRU� DGGLWLRQDO� WUDYHO� DV� QRZ� VHHQ�DPRQJ� ROGHU�PHQ�� $V�PRUH�ZRPHQ� HQWHU� WKHLU� UHWLUHPHQW� \HDUV�ZLWK� EHWWHU� LQFRPHV� WKH\�PD\�KDYH� WKH�PHDQV WR� WUDYHO DV�RIWHQ�DQG�DV� ORQJ�DV� FRPSDUDEOH�PHQ�� �2YHUDOO�ZH�PD\�ZHOO� VHH�VXEVWDQWLDOO\�PRUH�WUDYHO�DPRQJ�ROGHU�ZRPHQ±DQG�HYHQ�OHVV�RI�D�JDS�LQ�WULS�PDNLQJ�EHWZHHQ�DOO�RI�WKRVH�RYHU�DQG�XQGHU����WKDQ�>FXUUHQW�GDWD@�VXJJHVW�´���5RVHQEORRP�������
���$VVHVVLQJ�WKH�)XWXUH�'HPDQG�RI�1RQ�$XWRPRELOH�7UDQVSRUWDWLRQ7KLV�VHFWLRQ�XVHV�D�OLIH�WDEOH�GHVLJQ�WR�SURYLGH�D�IUDPHZRUN�IRU�HVWLPDWLQJ�WKH�IXWXUH�GHPDQG�IRU�QRQ�DXWRPRELOH� WUDQVSRUWDWLRQ� DPRQJ� WKH� HOGHUO\�� 7KH� OLIH� WDEOHV� ZLOO� \LHOG� HVWLPDWHV� RI� OLIH�H[SHFWDQFLHV�DQG�µGULYLQJ�OLIH�H[SHFWDQFLHV¶�DV�ZHOO�DV�HVWLPDWHV�RI�WKH�SURSRUWLRQ�RI�SHRSOH�DOLYH�DW�DJH�[�DQG�WKH�SURSRUWLRQ�RI�SHRSOH�DOLYH�DQG VWLOO�GULYLQJ�DW�DJH�[���7KH�GLIIHUHQFH�RI�WKH�ODWWHU�ZLOO� EH�XVHG�DV�DQ� LQGLFDWRU� IRU� QRQ�DXWRPRELOH� GHPDQG�DQG�± ZKHQ�FRPELQHG�ZLWK�SURMHFWHG�SRSXODWLRQ�ILJXUHV�± ZLOO�\LHOG�D�YDOXDEOH� LQGLFDWRU�IRU�WKH�SRWHQWLDO� IXWXUH�GHPDQG�IRU�DXWRPRELOH�DOWHUQDWLYHV��&RQFHSWXDOO\��WKH�ROGHU�SRSXODWLRQ�PD\�± DW�DQ\�SRLQW�LQ�WLPH�± EH�VWUDWLILHG�DFFRUGLQJ�WR�WKHLU� RFFXSDQF\� RI� YDULRXV� VWDWHV�� � 2I� UHOHYDQFH� KHUH� DUH� QRW� RQO\� WKH� WZR� VWDWHV� µDOLYH�GHDG¶��ZKLFK�DUH�WKH�IRFXV�RI�FODVVLFDO�GHPRJUDSKLF�PRGHOV��EXW�DOVR�YDULRXV�VWDWHV�GHVFULELQJ�SHRSOH¶V�GULYLQJ�VWDWXV��)URP�WKH�SUHYLRXV�GLVFXVVLRQ��ZH�FDQ�DW�OHDVW�GLVWLQJXLVK�WKUHH�VWDWHV��QDPHO\������GULYLQJ������UHGXFHG�GULYLQJ������VWRSSHG�GULYLQJ�2YHU� WLPH� SHRSOH� QRW� RQO\� DJH� EXW� WKHLU� VWDWH� RFFXSDQF\� PD\� FKDQJH� DV� ZHOO�� :LWK�UHVSHFW�WR�WKH�GULYLQJ�VWDWXV�VWDWHV��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�WUDQVLWLRQ�EHWZHHQ�VWDWHV�LV�QRW�



�

XQLGLUHFWLRQDO EXW� PD\� LQYROYH� D� FRQWLQXRXV� LQ� DQG� RXWIORZ� EHWZHHQ� WUDQVLHQW� VWDWHV�� � )RU�H[DPSOH��SHRSOH�PD\�WHPSRUDULO\�UHGXFH�GULYLQJ�GXH�WR�VHYHUH�PHGLFDWLRQ��EXW�UHVXPH�GULYLQJ�DV�WKH�WUHDWPHQW�VWRSV���(YHQ�GULYLQJ�FHVVDWLRQ�PD\�EH�D�VWDWH�WKDW�SHRSOH�FDQ�HQWHU�EXW�DOVR�H[LW�± D�VLWXDWLRQ�WKDW�PD\�RFFXU��IRU�H[DPSOH��ZKHQ�SHRSOH�WHPSRUDULO\�VWRS�GULYLQJ�IROORZLQJ�VXUJHU\�0HWKRGRORJLFDOO\��VXFK�D�VLWXDWLRQ�FDQ�EH�FDSWXUHG�LQ�D�PXOWLVWDWH�OLIH�WDEOH��5RJHUV�������6FKRHQ� ������ :LOOHNHQV� ������� � 7KH� PXOWLVWDWH� OLIH� WDEOH� VWDUWV� ZLWK� D� V\QWKHWLF� FRKRUW� DQG�GHVFULEHV�� YLD� DJH�VSHFLILF� WUDQVLWLRQ� SUREDELOLWLHV�� WKH� FKDQJLQJ� VL]H� DQG� FRPSRVLWLRQ� RI� WKH��V\QWKHWLF��FRKRUW�RYHU�WLPH��$V�VXFK��WKH�PXOWLVWDWH�OLIH�WDEOH�DOORZV�XV�WR�GHULYH��IRU�H[DPSOH��WKH�SURSRUWLRQ�RI�ROGHU SHRSOH� LQ�HDFK�GULYLQJ�VWDWXV�VWDWH�DW�HDFK�DJH�DQG�WKH�H[SHFWHG�WLPH�WR�EH�VSHQW� LQ� HDFK� VWDWH� ±LQ� SDUWLFXODU� WKH� µGULYLQJ� OLIH� H[SHFWDQF\¶�� 7KH� DJH�VSHFLILF� WUDQVLWLRQ�SUREDELOLWLHV�PD\�DOVR�EH�XVHG�DV�LQSXW�LQWR�D�PXOWLVWDWH�SURMHFWLRQ�PRGHO��WKHUHE\�DVVHVVLQJ�WKH�IXWXUH�SRSXODWLRQ�VWUXFWXUH�EDVHG�RQ�LWV�LQLWLDO�VL]H�DQG�FRPSRVLWLRQ�DQG�WKH�IORZV�EHWZHHQ�VWDWHV�RYHU�WLPH��8QIRUWXQDWHO\�� WKH� GDWD� QHFHVVDU\� WR� HVWLPDWH� WKH� WUDQVLWLRQ� SUREDELOLWLHV� GR� QRW� H[LVW��,GHDOO\�� ORQJLWXGLQDO�GDWD�DUH�UHTXLUHG�WKDW�DOORZ�WKH�G\QDPLF�SURFHVV�RI�GULYLQJ�VWDWXV�WUDQVLWLRQV�ZLWKLQ�VPDOO�XQLWV�RI�WLPH�± VXFK�DV�D�PRQWK�RU�D�ZHHN�± WR�EH�GHVFULEHG���/RQJHU�WLPH�XQLWV�PD\�YHU\� ZHOO� PLVV� WHPSRUDU\� WUDQVLWLRQV� VXFK� DV� VKRUW�WHUP� GULYLQJ� FHVVDWLRQ� IROORZLQJ� VXUJHU\��+RZHYHU� HYHQ�IRU�ORQJHU�WLPH�XQLWV�VXFK�DV�D�\HDU��WKH�GDWD�KDYH�QRW�\HW�EHHQ�FROOHFWHG���(YHQ�UHOLDEOH�LQIRUPDWLRQ�RQ�WKH�SUHYDOHQFH�RI�GULYLQJ�FHVVDWLRQ�GRHV�QRW�H[LVW���:DOGRUI��������PDNHV�D� ILUVW�DWWHPSW�DW�HVWLPDWLQJ�GULYLQJ�FHVVDWLRQ� UDWHV� IRU� WZR�EURDG�DJH�JURXSV�RI�ROGHU�PHQ�DQG�ZRPHQ��\HW�WKHUH�LV�D�ZLGH�YDULDWLRQ�LQ�HVWLPDWHV�GHSHQGLQJ�RQ�WKH�DVVXPSWLRQV�DERXW�OLFHQVLQJ�UDWHV��1HYHUWKHOHVV��WKH�HVWLPDWHV�VKRZ�WKDW�± QRW�VXUSULVLQJO\�± GULYLQJ�FHVVDWLRQ�UDWHV�LQFUHDVH�E\�DJH�DQG�DUH�KLJKHU�IRU�ZRPHQ�WKDQ IRU�PHQ�,Q� OLJKW� RI� WKH� GDWD� SDXFLW\�� WKH� IROORZLQJ� DQDO\VLV� IRFXVHV� SULPDULO\� RQ� HVWLPDWLQJ� WKH�HIIHFW�RI�WKH��SURMHFWHG��SRSXODWLRQ�VWUXFWXUH��VL]H�DQG�FRPSRVLWLRQ�E\�ILYH�\HDU�DJH�VH[�FRKRUWV��RQ� IXWXUH� GHPDQG� IRU� DXWRPRELOH� DOWHUQDWLYHV� JLYHQ� FXUUHQWO\� REVHUYHG� ILYH�\HDU� PRUWDOLW\�SUREDELOLWLHV�DQG�DVVXPHG�ILYH�\HDU� WUDQVLWLRQ�SUREDELOLWLHV�EHWZHHQ�GULYHU�VWDWXV�VWDWHV��7KDW� LV��JLYHQ�DVVXPHG�IORZV�EHWZHHQ�GULYHU�VWDWXV�VWDWHV�� WKH� IXWXUH�GLVWULEXWLRQ�RI�ROGHU�SHRSOH�DFURVV�GULYHU�VWDWXV�VWDWHV��VWRFN��ZLOO�EH�GHULYHG���6LQFH�WKH�IORZ�GDWD�DFURVV�GULYHU�VWDWXV�VWDWHV�DUH�QRW�REVHUYHG�� WKH� IXWXUH� VWRFN� RI� SHRSOH� LQ� QHHG� RI� DXWRPRELOH� DOWHUQDWLYHV� FDQ� RQO\� EH� DQDO\]HG�FRPSDUDWLYHO\��IRU�H[DPSOH��DFURVV�SRSXODWLRQV�ZLWK�GLIIHUHQW�DJH�VH[�VWUXFWXUHV��6HYHUDO�VLPSOLI\LQJ�DVVXPSWLRQV�HQWHU�WKH�GHULYDWLRQV���7KH�µGULYLQJ¶�DQG�µUHGXFHG�GULYLQJ¶�VWDWHV� DUH� FROODSVHG� LQWR� WZR� VWDWHV�� ���� GULYLQJ� DQG� UHGXFHG� GULYLQJ�� DQG� ���� VWRSSHG� GULYLQJ��0RUHRYHU�� LW� LV� DVVXPHG� WKDW�� ���� HYHU\� SHUVRQ� LV� D� GULYHU� DW� DJH� ���� ���� WKH� SUREDELOLW\� RI� D�WUDQVLWLRQ�IURP�µVWRSSHG�GULYLQJ¶�WR�µGULYLQJ¶�LV�]HUR�IRU�DOO�DJHV�DQG�IRU�ERWK�PHQ�DQG�ZRPHQ������WKH� WUDQVLWLRQ� SUREDELOLWLHV� IURP� µGULYLQJ¶� WR� µVWRSSHG� GULYLQJ¶� LQFUHDVH� E\� DJH�� DUH� KLJKHU� IRU�ZRPHQ�WKDQ�IRU�PHQ��DQG�DUH�WLPH�LQYDULDQW���
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,Q� WKH� DVVXPHG� DEVHQFH� RI�PXOWL�GLUHFWLRQDO� WUDQVLWLRQV�� WKH�PXOWLVWDWH� OLIH� WDEOH� GHVLJQ�FDQ�EH�VLPSOLILHG�WR�VHSDUDWHO\�HVWLPDWLQJ�WZR�OLIH�WDEOHV��7KH�ILUVW�FDSWXUHV�WKH�WUDGLWLRQDO�DOLYH���GHDG� KLVWRU\� RI� D� V\QWKHWLF� FRKRUW� DQG� \LHOGV� WKH� WUDGLWLRQDO� OLIH� H[SHFWDQF\� DV� ZHOO� DV� WKH�SURSRUWLRQ�RI�SHUVRQV�DOLYH�XQWLO�DW�OHDVW�DJH�[��6[��WKH�VHFRQG�FDSWXUHV�WKH�WUDQVLWLRQV�IURP�µDOLYH�DQG� GULYLQJ¶� WR� µVWRSSHG� GULYLQJ� RU� GHDG¶� DQG� \LHOGV� WKH� µGULYLQJ� OLIH� H[SHFWDQF\¶� DV�ZHOO� DV� WKH�SURSRUWLRQ�RI�SHRSOH�DOLYH�DQG�GULYLQJ�XQWLO�DW�OHDVW�DJH�[��6[��1RWH�WKDW�6[ ��6[�� [� ��DQG�WKH�DUHD�EHWZHHQ�WKH�WZR�VXUYLYRU�FXUYHV��L�H���³Z ��� [[ G[66
LV�DQ� LQGLFDWLRQ�RI� WKH�GHPDQG� IRU�QRQ�DXWRPRELOH� WUDQVSRUWDWLRQ�DPRQJ� WKH�HOGHUO\�� �7KH�ZLGHU�WKH� JDS� EHWZHHQ� 6[ DQG� 6[�� WKH� JUHDWHU� WKH� GHPDQG�� ,QFUHDVLQJ� VXUYLYRU� SUREDELOLWLHV� JLYHQ�XQFKDQJHG� WUDQVLWLRQ� SUREDELOLWLHV� LQWR� WKH� GULYLQJ� FHVVDWLRQ� VWDWH� ZLOO� ZLGHQ� WKH� JDS�� ZKHUHDV�GHFUHDVLQJ�FHVVDWLRQ�SUREDELOLWLHV�JLYHQ�XQFKDQJHG�VXUYLYDO�SUREDELOLWLHV�ZLOO�FRPSUHVV�WKH�DUHD�DQG�WKXV�ORZHU�WKH�GHPDQG���,Q�WKH�IROORZLQJ��WKLV�OLIH�WDEOH�GHVLJQ�LV�DSSOLHG�WR�V\QWKHWLF�FRKRUWV�RI���������PDOH�DQG�IHPDOH� GULYHUV� DJH� ���� $JH�VH[�VSHFLILF� ILYH�\HDU� VXUYLYDO� SUREDELOLWLHV� DUH� GHULYHG� IURP� �����'XWFK�PRUWDOLW\�UDWHV��7KH�DVVXPHG�DJH�VH[�VSHFLILF�ILYH�\HDU�FHVVDWLRQ�SUREDELOLWLHV�DUH�VKRZQ�LQ�7DEOH�����)RU�H[DPSOH��LW�LV�DVVXPHG�WKDW�WKH�SUREDELOLW\�WKDW�D����\HDU�ROG�ZLOO�VWRS�GULYLQJ�SULRU�WR�WKH���WK ELUWKGD\�LV���SHUFHQW�IRU�PHQ�DQG����SHUFHQW�IRU�ZRPHQ���)LJXUH����VKRZV�WKH�UHVXOWLQJ�VXUYLYDO�FXUYHV� 6[ DQG�6[��IRU�PHQ�DQG�ZRPHQ���)RU�PHQ��WKH� JDS� EHWZHHQ� WKH� WZR� VXUYLYDO� FXUYHV� LV� VPDOO�� EXW� QRQ�QHJOLJLEOH�� )RU� H[DPSOH�� IRU� PDOH�GULYHUV�DOLYH�DW�DJH�����WKH�PHGLDQ�DJH�RI�VXUYLYDO�LV�����ZKHUHDV�WKH�PHGLDQ�DJH�RI�VXUYLYLQJ�DQGVWLOO� GULYLQJ� LV� RQO\� ���� )RU� ZRPHQ�� WKH� DUHD� EHWZHHQ� WKH� FXUYHV� LV� VXEVWDQWLDOO\� ELJJHU� GXH� WR�ZRPHQ¶V� ORZHU�PRUWDOLW\� UDWHV�DQG�DVVXPHG�KLJKHU�FHVVDWLRQ�UDWHV�� �)LIW\�SHUFHQW�RI� WKH�IHPDOH�GULYHUV�DOLYH�DW�DJH����ZLOO�VXUYLYH�XQWLO�DW� OHDVW�DJH�����EXW�RQO\����SHUFHQW�ZLOO�VXUYLYH�DQG VWLOO�GULYH�XQWLO�WKDW�VDPH�DJH���,I�PHQ¶V�PRUWDOLW\�UDWHV�FRQWLQXH�WR�GHFOLQH�DW�D�IDVWHU�UDWH�WKDQ�ZRPHQ¶V�PRUWDOLW\�UDWHV�DQG� DVVXPLQJ� WKDW� WKHUH� DUH� QR� FKDQJHV� LQ� FHVVDWLRQ� SUREDELOLWLHV�� WKH� JDS� EHWZHHQ�6�[�� DQG�6�[�� ZLOO� ZLGHQ� PRUH� UDSLGO\ IRU� PHQ� WKDQ� IRU� ZRPHQ�� 6KRXOG� JHQGHU� GLIIHUHQFHV� LQ� ROGHU�SHUVRQ¶V� WUDYHO� EHKDYLRU� GLPLQLVK� DQG� ZRPHQ¶V� FHVVDWLRQ� UDWHV� GHFOLQH� WRZDUGV� WKRVH� RI� PHQ�WKHQ�� IRU� ZRPHQ�� 6[� ZLOO� PRYH� FORVHU� WR� 6[�� VLJQDOLQJ� OHVVHQHG� GHPDQG� IRU� QRQ�DXWRPRELOH�WUDQVSRUWDWLRQ� ,Q� JHQHUDO�� WKLV� JUDSK� DOVR� VXJJHVWV� WKDW� GHFUHDVHV� LQ� PRUWDOLW\� ZLWKRXW� DQ�DFFRPSDQ\LQJ� UHGXFWLRQ� LQ� GULYLQJ� FHVVDWLRQ� UDWHV�ZLOO� H[WHQG�ROG� DJH� OLIH�H[SHFWDQFLHV�EXW�QRW�QHFHVVDULO\�LPSURYH�WKH�TXDOLW\�RI�OLIH���7KH� OLIH� WDEOH�GHVLJQ�DOVR�SURYLGHV� OLIH H[SHFWDQFLHV�DW�DJH�[��H[��DV�ZHOO�DV�GULYLQJ� OLIH�H[SHFWDQFLHV�DW�DJH�[�� [H ��7KH�GLIIHUHQFH�LV�WKH�H[SHFWHG�QXPEHU�RI�\HDUV�GXULQJ�ZKLFK�D�SHUVRQ�
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LV� LQ� QHHG� RI� QRQ�DXWRPRELOH� WUDQVSRUWDWLRQ�� � 7DEOH� �� VKRZV� WKHVH� GLIIHUHQFHV� IRU� PHQ� DQG�ZRPHQ�� :RPHQ¶V� OLIH� H[SHFWDQF\� LV� ORQJHU� WKDQ� PHQ¶V� EXW� ± GXH� WR� DVVXPHG� KLJKHU� IHPDOH�FHVVDWLRQ� SUREDELOLWLHV� ± WKHUH� LV� EDUHO\� DQ\� JHQGHU� JDS� LQ� WKH�GULYLQJ� OLIH� H[SHFWDQF\�� � ,Q� IDFW��GHVSLWH� WKHLU� ORQJHU� OLIH�H[SHFWDQF\��ZRPHQ�FDQQRW�H[SHFW� WR� OLYH�DQG GULYH�VXEVWDQWLDOO\� ORQJHU�WKDQ�PHQ���,I�ZH�DVVXPH�WKDW�ZRPHQ¶V�GULYLQJ�FHVVDWLRQ�SUREDELOLWLHV�GURS�WR�WKH�ORZHU�OHYHOV�IRU�PHQ�� WKH� GULYLQJ� OLIH� H[SHFWDQF\� ZLOO� LQFUHDVH�� � +RZHYHU�� GXH� WR� ZRPHQ¶V� KLJKHU� VXUYLYDO�SUREDELOLWLHV�DW�DOO�DJHV��WKH�H[SHFWHG QXPEHU�RI�\HDUV�LQ�ZKLFK�QRQ�DXWRPRELOH�WUDQVSRUWDWLRQ�LV�QHHGHG�FRQWLQXHV�WR�EH�KLJKHU�WKDQ�IRU�PHQ���,Q�RUGHU� WR�GHWHUPLQH� IXWXUH�QRQ�DXWRPRELOH�GHPDQG�RI� WKH�HOGHUO\��ZH�PXOWLSO\� WKH�QRQ�GULYHUV�� H[SUHVVHG� DV� D� SURSRUWLRQ�RI� WKRVH�DOLYH��ZLWK� WKH� VL]H RI� WKH� UHVSHFWLYH�DJH� FRKRUW� DW�WLPH�W��L�H���
�W�36 66�W�1 [Q[

[[[Q � �
ZKHUH� Q3[�W�� LV� WKH� VL]H� RI� WKH� DJH� FRKRUW� WKDW� VWDUWV� DW� DJH� [� DQG� ODVWV� IRU� Q� \HDUV� DQG� Q1[�W��GHQRWHV�WKH�QXPEHU�RI�SHRSOH�ZKR�HQWHU�WKH�FRKRUW�LQ�QHHG�RI�QRQ�DXWRPRELOH�WUDQVSRUWDWLRQ��7KH�UHVXOWV� RI� WZR� VFHQDULRV� SUHVHQWHG� KHUH�� � 7KH� ILUVW� DVVXPHV� D� SRSXODWLRQ� DJH� VWUXFWXUH� DV�REVHUYHG� LQ� WKH�1HWKHUODQGV�� WKH� VHFRQG�DVVXPHV� WKH�8�6��SRSXODWLRQ�DJH�VH[�VWUXFWXUH�� �7KH�UHVXOWV�IRU������������DQG������DUH�VKRZQ�LQ�7DEOH����1RW� VXUSULVLQJO\�JLYHQ� WKH�KLJKHU�GULYLQJ�FHVVDWLRQ�SUREDELOLWLHV� IRU�ZRPHQ�� WKH�GHPDQG�IRU�DXWRPRELOH�DOWHUQDWLYHV�ZLOO�EH�VXEVWDQWLDOO\�ODUJHU�IRU�ZRPHQ�WKDQ�IRU�PHQ��LQGHSHQGHQW�RI�WKH�SDUWLFXODU� DJH� VWUXFWXUH�� 'LIIHUHQFHV� LQ� WKH� DJH� VWUXFWXUH� RI� WKH� 1HWKHUODQGV DQG� WKH� 8�6�� GR�KRZHYHU�\LHOG�D�GLIIHUHQW�WLPH�WUHQG�LQ�WKH�SURSRUWLRQV�RI�ROGHU�SHRSOH�LQ�QHHG�RI�QRQ�DXWRPRELOH�WUDQVSRUWDWLRQ���7KH�1HWKHUODQGV�ZLOO�VHH�D�VWHDG\�LQFUHDVH�LQ�WKH�SURSRUWLRQ�RI�HOGHUO\�LQ�QHHG�RI�QRQ�DXWRPRELOH�WUDQVSRUWDWLRQ�IURP����SHUFHQW�LQ������WR����SHUFHQW�LQ�WKH�\HDU�������,Q�FRQWUDVW��LQ�WKH�8�6��WKH�RYHUDOO�SURSRUWLRQ�ZLOO�GHFUHDVH�EHWZHHQ������DQG�������EHIRUH�LQFUHDVLQJ�DJDLQ���7KLV�QRQ�PRQRWRQLF�WUHQG�LV�SULPDULO\�GXH�WR�WKH�EDE\�ERRPHUV�KDYLQJ�HQWHUHG�WKH�\RXQJ�ROG�DJH�FRKRUWV� E\� ������ EXW� LW� ZLOO� WDNH� XQWLO� ����� EHIRUH� WKH\� UHDFK� ROGHU� DJH� FRKRUWV� WKDW� DUH�PRUH�KHDYLO\�GHSHQGHQW�RQ�QRQ�DXWRPRELOH�WUDQVSRUWDWLRQ�VHUYLFHV��7KHVH� DJH� VWUXFWXUH� LQGXFHG� GLIIHUHQFHV� EHFRPH� HYHQ�PRUH� REYLRXV�ZKHQ� FRPSDULQJ�DQQXDO�DYHUDJH�JURZWK�UDWHV�IRU�WKH�ROGHU�SRSXODWLRQ�DV�D�ZKROH�WR�DYHUDJH�DQQXDO�JURZWK�UDWHV�IRU� WKH� ROGHU� SRSXODWLRQ� LQ� QHHG� RI� DXWRPRELOH� DOWHUQDWLYHV�� )RU� WKH� 'XWFK� DJH� VWUXFWXUH�� WKH�QXPEHU�RI�SHUVRQV�LQ�QHHG�RI�DXWRPRELOH�DOWHUQDWLYHV�ZLOO�JURZ�IDVWHU�WKDQ�WKH�HOGHUO\�SRSXODWLRQ�DV�D�ZKROH�DQG� WKH�GLVFUHSDQF\�EHWZHHQ� WKH�JURZWK� UDWHV� LV�VWURQJHU� IRU�PHQ�WKDQ�IRU�ZRPHQ��0RUHRYHU�� WKH� 'XWFK� DJH� VWUXFWXUH� JLYHV� ULVH� WR� YHU\� UDSLG� JURZWK� IRU� WKH� SRSXODWLRQ� DJH� ����GXULQJ� ����� WR� ����� ZKHUHDV� GXULQJ� WKH� VHFRQG� WLPH� SHULRG� IURP� ����� WR� ������ WKH� DYHUDJH�DQQXDO�JURZWK�UDWH�IDOOV�IURP�����SHUFHQW�WR�����SHUFHQW��6LQFH�PXFK�RI�WKH�JURZWK�RFFXUV�LQ�WKH�ROGHVW�DJH�FRKRUWV�WKDW�DOVR�KDYH�WKH�KLJKHVW�FHVVDWLRQ�SUREDELOLWLHV��WKH�DYHUDJH�DQQXDO�JURZWK�
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UDWHV�IRU�QRQ�DXWRPRELOH�GHPDQG�H[FHHG�WKRVH�IRU�WKH�ROG�SRSXODWLRQ�EXW�VKRZ�D�VLPLODU�GHFOLQLQJ�WUHQG�ZKHQ�FRPSDULQJ�WKH�WZR�WLPH�SHULRGV���������$�TXLWH�GLIIHUHQW�SLFWXUH�HPHUJHV�IRU�WKH�DQQXDO�JURZWK�UDWHV�RI�ERWK�WKH�ROGHU�SRSXODWLRQ�DQG�WKH�QRQ�DXWRPRELOH�GHPDQG�ZKHQ�DVVXPLQJ�WKH�8�6��DJH�VWUXFWXUH��8QWLO�������WKHUH�ZLOO�EH�D� PRGHVW� JURZWK� LQ� WKH� HOGHUO\� SRSXODWLRQ�� ZLWK� DYHUDJH� DQQXDO� � JURZWK� UDWHV� RI� DERXW� ����SHUFHQW��DQG� WKH�DQQXDO� LQFUHDVH� LQ�QRQ�DXWRPRELOH�GHPDQG� LV�HYHQ�VPDOOHU�DW�RQO\� ���SHUFHQW��7KLV� VLWXDWLRQ� FKDQJHV� GUDVWLFDOO\� EHWZHHQ� ����� DQG� ������ ZKHQ� WKH� DYHUDJH� DQQXDO� JURZWK�UDWHV� LQ� WKH� QXPEHU� RI� SHRSOH� LQ� QHHG� RI� DXWRPRELOH� DOWHUQDWLYHV� EHFRPHV� VXEVWDQWLDOO\� ����SHUFHQW��ODUJHU�WKDQ�WKH�DYHUDJH�DQQXDO�JURZWK�UDWHV�IRU�WKH�ROGHU�SRSXODWLRQ�DV�D�ZKROH���&RPSDULQJ� WKH� WZR� DJH�VWUXFWXUH� VLWXDWLRQV� WKXV� VKRZV� WKDW� WKH� XUJHQF\� RI� SURYLGLQJ�WUDQVSRUWDWLRQ� VHUYLFHV� PD\� ZHOO� EH� JUHDWHU� LQ� FHUWDLQ� (XURSHDQ� FRXQWULHV�� LQ� SDUWLFXODU�� WKH�1HWKHUODQGV�� WKDQ� LQ� WKH�8QLWHG�6WDWHV��7KH�8�6��KDV�D�FRPSDUDWLYH�DGYDQWDJH��EXW�RQO\� LQ� WKHVKRUW�UXQ���0RUHRYHU��ZKHQ�DVVHVVLQJ�WKH�IXWXUH�GHPDQG��LW�PXVW�DOVR�EH�WDNHQ�LQWR�DFFRXQW�WKDW�GHFOLQLQJ� ROG�DJH� PRUWDOLW\� UDWHV� ZLWKRXW� ORZHULQJ� GULYLQJ� FHVVDWLRQ� SUREDELOLWLHV� ZLOO� IXUWKHU�LQFUHDVH�WKH�GHPDQG���$V�RI�QRZ��SHUVRQV�RI�DJH����FDQ�H[SHFW�WR�OLYH�DQ�DGGLWLRQDO�����PHQ��RU�����ZRPHQ��\HDUV��EXW�RQO\�D�SRUWLRQ�RI�WKRVH�DGGLWLRQDO�\HDUV�ZLOO�EH�\HDUV�LQ�ZKLFK�WKH\�FDQ�UHO\�RQ�GULYLQJ�DQ�DXWRPRELOH���(VSHFLDOO\�IRU�ZRPHQ��WKH�H[SHFWHG�QXPEHU�RI�\HDUV�LQ�ZKLFK�WKH\�DUH�GHSHQGHQW�RQ�RWKHU� IRUPV�RI WUDQVSRUWDWLRQ� LV�TXLWH�KLJK�� �*LYHQ�WKDW�PDQ\�ZRPHQ�OLYH�DORQH�LQ�ROG�DJH��ULGH�VKDULQJ�EHFRPHV�PRUH�GLIILFXOW�DQG�WKH�QHHG�IRU�WUDQVSRUWDWLRQ�VHUYLFHV�PXVW�EH�PHW�RXWVLGH� WKH�RZQ�KRXVHKROG��)RU�PHQ� WKH�QXPEHU� RI� \HDUV�ZLWKRXW� GULYLQJ� LV� H[SHFWHG� WR� ULVH LI�PDOH�ROG�DJH�PRUWDOLW\�UDWHV�FRQWLQXH�WR�GHFOLQH�DW�D�IDVW�SDFH���0RUHRYHU��ZKHQ�FRQVLGHULQJ�WKDW�PDQ\�ROGHU�SHUVRQV�ZLOO�UHGXFH�GULYLQJ�SULRU�WR�GULYLQJ�FHVVDWLRQ��WKH�GHPDQG�IRU�QRQ�DXWRPRELOH�WUDQVSRUWDWLRQ�LV�OLNHO\�WR�EH�KLJKHU�DQG�RFFXU�HDUOLHU�WKDQ�VXJJHVWHG�E\�WKH�WZR�VFHQDULRV�DERYH�
���3ROLF\�,PSOLFDWLRQV,I�ZH�GLVWLQJXLVK�EHWZHHQ�WKRVH�ZKR�PRGLI\�WKHLU�GULYLQJ�EHKDYLRU�GXH�WR�LPSDLUPHQWV�WKDW�FRPH�ZLWK�DJLQJ�DQG�WKRVH�ZKR�VWRS�GULYLQJ�WKHQ�ZH�FDQ�VLPLODUO\�VXJJHVW�SROLF\�DUHDV�IRU�HQTXLU\�WKDW�PD\�DVVLVW� WKRVH�DIIHFWHG� WR�PDLQWDLQ� OLIH�HQKDQFLQJ�DQG� OLIH�PDLQWDLQLQJ�GHULYHG�GHPDQGV� WKDW�DUH�SHUWLQHQW�WR�HDFK�JURXS�7R�LPSURYH�WKH�DELOLW\�RI�WKRVH�ZKR�PRGLI\�WKHLU�GULYLQJ�EHKDYLRU�DQG�WR�SURORQJ�RWKHUV�DV�XQLPSHGHG�URDG�XVHUV��D�YDULHW\�RI�VWUDWHJLHV�FDQ�EH�DGRSWHG�LQ�WKH�ILHOG�RI�WUDIILF�PDQDJHPHQW��&KDQJHV� LQ� URDGZD\� JHRPHWU\� DQG� VLJQDJH� DQG� WHFKQRORJLFDO� DGYDQFHV� LQ� GULYHU�URDGZD\�LQWHUDFWLRQ�FDQ�LPSURYH�WKH�VDIHW\�RI�URDG�XVH�IRU�ROGHU�GULYHUV��+DWFK���������%LJJHU��EULJKWHU�DQG�EHWWHU� PDLQWDLQHG� VLJQV� ZLWK� UHIOHFWLYLW\� DV� ZHOO� DV� ZLGHU� URDGZD\� PDUNLQJV� DQG� VLPSOLILHG�
� ,Q�WKH�8.��RQO\�RQH�LQ�WZHQW\�RI�WKRVH�RYHU����OLYHV�LQ�KRVSLWDO�RU�LQ�DQ�LQVWLWXWLRQ�DQG�DPRQJ�WKRVH�RYHU�����WZR�WKLUGV�KDYH�QR�SK\VLFDO�GLIILFXOWLHV�ZLWK�RUGLQDU\�GDLO\�DFWLYLWLHV��3�7KRPSVRQ�RI�WKH�8QLYHUVLW\�RI�(VVH[�UHSRUWHG�LQ�7KH�7LPHV���UG 'HFHPEHU�������'ULYLQJ�FRQILGHQFH�KDV�EHHQ�VSHFLILFDOO\�DGGUHVVHG�E\�3DUNHU�HW�DO��������
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LQWHUVHFWLRQV�FDQ�DOVR�DVVLVW��*XHUULHU�DQG�)X�������$PHULFDQ�5RDG�DQG�7UDQVSRUWDWLRQ�%XLOGHUV�$VVQ���������+29�ODQHV�PD\�DOVR�EH�XWLOL]HG�WR�VHJUHJDWH�GLVDEOHG�GULYHUV�IURP�WKH�JHQHUDO�WUDIILF�VWUHDP��3LWILHOG�DQG�:DWVRQ�������DQG�FKDQJHV�LQ�YHKLFOH�GHVLJQ�DQG�LQIUDVWUXFWXUH�DGDSWDWLRQV�FDQ� PLQLPL]H� WKH� GULYLQJ� UHODWHG� HIIHFWV� RI� LPSDLUPHQWV� �6KDKHHQ� DQG� 1LHPHLHU� ������ DOEHLW�SHUKDSV�DW�FRQVLGHUDEOH�FRVW�/RFDWLRQ� 3ODQQLQJ� PD\ EH� XWLOL]HG� WR� UHGXFH� WKH� GHPDQGV� RQ� ROGHU� GULYHUV� DQG�PDLQWDLQLQJ� WKHLU� XVH� RI� FDUV� DW� D� OHVV� GHPDQGLQJ� OHYHO�� 6LPSOLVWLFDOO\�� WKLV� FDQ� LQYROYH�PRYLQJ�UHVLGHQFHV�FORVHU� WR� WKH�VRXUFH�RI�GHULYHG� WUDQVSRUW�GHPDQG�RU�PRYLQJ�WKHVH�VRXUFHV�FORVHU�WR�UHVLGHQWV�� ,W� LV� FOHDU� WKDW� VRPH� HOGHUO\� DGRSW� WKH� ILUVW� VWUDWHJ\� LQ� D� IUHH� PDUNHW� DQG� SHUKDSV�LQFHQWLYHV�FRXOG�EH�SURYLGHG�WR�HDVH�DQG�HQFRXUDJH�WKLV�WUDQVLWLRQ�DQG�SUHYHQW�VRFLDO�H[FOXVLRQ��$SDUW�IURP�WKH�VSHFLDOLVW�VRXUFHV�RI�GHULYHG�GHPDQG��VXFK�DV�VSHFLDOLVW�KHDOWK�FDUH��LW�LV�GLIILFXOW�WR�LPDJLQH�DQ�LQFHQWLYH�RQ�RWKHU�VRXUFHV�WR�UHORFDWH�WR�D�PRUH�DGMDFHQW�ORFDWLRQ�WR�DWWUDFW�HOGHUO\�SDWURQDJH�ZKHQ� WKHLU�PDUNHW� LV�EURDGHU��7KH�H[FHSWLRQ��ZKLFK�FRXOG�EH�DUJXHG� WR�EH�DJHLVW�� LV�ZKHQ� WKH�HOGHUO\�DUH�FRQFHQWUDWHG LQ� UHWLUHPHQW�FRPPXQLWLHV� LQ�VXIILFLHQW�QXPEHUV� WR�SURYLGH�D�YLDEOH�PDUNHW��/LWHUDWXUH�RQ�VXFK�FRPPXQLWLHV�LQFOXGHV�3HUVVRQ���������3ROODN���������7RZQVHQG���������:LWNRZVNL��������DQG�.DSODQ��������9LUWXDO� PRELOLW\� PD\� DOVR� EH� XVHG� WR� UHGXFH� WKH� QHHG� IRU� WUDYHO�� IRU� H[DPSOH�� WKURXJK�PHHWLQJ�GHPDQGV� WKURXJK�WKH� LQWHUQHW�� LQFOXGLQJ� LQWHUQHW�VKRSSLQJ��.HQ\RQ�HW�DO�� �������� ,Q�WKH�8.�UHFHQWO\�UDSLG�JURZWK�KDV�OHG�WR�PRQWKO\�RQOLQH�VDOHV�H[FHHGLQJ����ELOOLRQ�IRU�WKH�ILUVW�WLPH�LQ�1RYHPEHU�������,I� ORFDO� WUDQVSRUW�SODQV�DUH�FRQFHUQHG�ZLWK� ODQG�XVHV��VRFLDO�H[FOXVLRQ�DQG�VXVWDLQDELOLW\�WKHQ� WKHVH� LVVXHV� QHHG� WR� EH� DGGUHVVHG� DV� GRHV� WKH� SRVVLELOLW\� RI� HQFRXUDJLQJ� FDU� VKDULQJ� WR�DOOHYLDWH� WKHVH�SUREOHPV�� ,W� VHHPV� WKRVH�DIIHFWHG�E\� LPSDLUPHQWV�KDYH�DQ�REYLRXV� UHFRXUVH� WR�ULGHVKDULQJ� �:DOGRUI� ������ ZLWK� IULHQGV�� QHLJKERUV� RU� UHODWLRQV�� 0RUHRYHU�� ZRUN� E\� &YLWNRYLFK�������� VXJJHVWV� ZHOO�EHLQJ� FDQ� EH� PDLQWDLQHG� E\� SULRULWL]DWLRQ� RI� QHHGV� DPRQJ� WKH� HOGHUO\�GHVSLWH�H[SHULHQFLQJ�IXQFWLRQDO�OLPLWDWLRQV�RU�EHLQJ�GHSHQGHQW�RQ�WUDQVSRUWDWLRQ�VHUYLFHV�7XUQLQJ�WR�WKH�QHHGV�RI�WKRVH�ZKR�KDYH�FHDVHG�GULYLQJ��DOWKRXJK�WKH�WUDIILF�PDQDJHPHQW�PHDVXUHV�GLVFXVVHG�DUH� LUUHOHYDQW�� WKH� ORFDWLRQ�SODQQLQJ� IDFWRUV�DOUHDG\�GHVFULEHG�DUH�UHOHYDQW��,Q�DGGLWLRQ��LW�LV�KHUH�WKDW�SXEOLF�WUDQVSRUW FDQ�SURYLGH�D�VXEVWLWXWH�IRU�WKH�XVH�RI�D�SULYDWH�FDU�DQG�WKHUH� DUH� PDQ\� ZD\V� LQ� ZKLFK� WKH� FRQYHQWLRQDO� DQG� VSHFLDOL]HG� WUDQVLW� PRGHV� FDQ� VHUYH� WKH�HOGHUO\� 2IWHQ��WKH�H[LVWLQJ WUDQVLW�V\VWHPV�DUH�QRW�VXIILFLHQW�DV�DQ�DOWHUQDWLYH��(YDQV��������ZKR�DQDO\]HV� PRELOLW\� DPRQJ� WKH� QRQ�GULYLQJ� ���� SRSXODWLRQ� LQ� WKH� 8�6��� VXJJHVWV� WKDW� ³>W@UDQVLW�DYDLODELOLW\� GRHV� QRW� VHHP� WR� EHDU� D� GLVFHUQLEOH� UROH� LQ� PRELOLW\� DPRQJ� WKLV� JURXS´� �S�� ������
� $OWHUQDWLYHO\��QRQ�FRQYHQWLRQDO�WUDQVSRUW�PLJKW�QHHG�WR�EHHQFRXUDJHG�LQ�VSDUVHO\�SRSXODWHG�DQG�VHUYHG�DUHDV�VXFK�DV�SRVW�EXVHV�DQG�FRPPXQLW\�EXVHV�
� 6HH�%%&�ZHE�SDJH�UHSRUW�DW�KWWS���QHZV�EEF�FR�XN���KL�EXVLQHVV���������VWP
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6LPLODUO\�� :DOGRUI� ������� ILQGV� WKDW� ³ZKLOH� SXEOLF� WUDQVLW� DYDLODELOLW\� VLJQLILFDQWO\� ORZHUV� WKH�SUREDELOLW\�RI�GULYLQJ�>«@��LW�KDV�QR�HIIHFW�RQ�HOGHUO\�DXWRPRELOH�UHOLDQFH�LQ�JHQHUDO��EHLQJ�D�GULYHU�RU�SDVVHQJHU�>«@���7KXV�� LW�VHHPV�WKDW�ROGHU�SHUVRQV�FKRRVH�ULGH�VKDULQJ�LI� WKH\�GR�QRW�ZLVK�RU�FDQ�QR� ORQJHU�GULYH�� LQGHSHQGHQW�RI� WUDQVLW�DYDLODELOLW\�� �7KLV�VWUDWHJ\�LV�SDUWLFXODUO\� LPSRUWDQW�IRU�ZRPHQ�>«@�ZKR�FXUUHQWO\�UHO\�VR�VWURQJO\�RQ�JHWWLQJ�D�ULGH�DQG�WKXV�GHSHQG�RQ�RWKHUV�EHLQJ�DEOH�WR� GULYH� WKHP�� � %XW� LW� LV� DOVR� D� µVWUDWHJ\¶� WKDW� PD\� SURYH� SUREOHPDWLF� JLYHQ� WKH� ORQJHU� OLIH�H[SHFWDQF\�IRU�ZRPHQ�DQG�JLYHQ�WKDW�DGXOW�FKLOGUHQ�RIWHQ�OLYH�DQG�ZRUN�LQ�IDU�DZD\�SODFHV�´+RZHYHU�� (YDQV� ������� DOVR� VXJJHVWV� WKDW� ³WUDQVLW� XVH� >DPRQJ� WKH� QRQ�GULYLQJ� ����SRSXODWLRQ@� VHHPV� WR� EH� SRVLWLYHO\� LQIOXHQFHG� WR� VRPH� GHJUHH� E\� FKDUDFWHULVWLFV� WKDW� PD\� EH�DVVRFLDWHG� ZLWK� ERWK� WUDQVLW� TXDOLW\� DQG� VDIHW\´� �S�� ������ � )RU� H[DPSOH�� LQ� FRQYHQWLRQDO� EXVHV��ILQDQFLDO�LQFHQWLYHV�FDQ�EH�JLYHQ�DQG�VHDWV�FDQ�EH�UHVHUYHG�IRU�WKH�HOGHUO\�DQG�LQILUP��DV�DOUHDG\�KDSSHQV� LQ� PDQ\� FRXQWULHV��� +RZHYHU�� LW� PD\� EH� WKDW� WKH� FKLHI� FRQFHUQV� DUH� WR� GR� ZLWK�LQIRUPDWLRQ��VLJQDJH��WKH�EXLOW�HQYLURQPHQW�RI�WHUPLQDOV�DQG�VWRSV�DQG�DFFHVV�WR�SXEOLF�WUDQVSRUW�UDWKHU� WKDQ� FRVW��3UHYLRXVO\� KDELWXDO� FDU� GULYHUV�PD\� ILQG� LW� GLIILFXOW� WR�DGMXVW� WR�SXEOLF� WUDQVSRUW�XVH�� /RZ� IORRU� EXVHV� WKDW� PD\� JLYH� ZKHHOFKDLU� DFFHVV� DQG� EXV� VWRS� GHVLJQ� DUH� GLVFXVVHG� LQ�'HMHDPPHV�HW�DO� ��������/LJKW� UDLO� WUDQVLW�DQG�DFFHVVLELOLW\� LV�GLVFXVVHG� LQ�.HUVKDZ��������DQG�SHGHVWULDQ�DFFHVV�WR�SXEOLF�WUDQVSRUW�LV�GHDOW�ZLWK�LQ�&HUYHUR���������)U\H��������GLVFXVVHV KRZ��DPRQJVW�RWKHUV�� WKH�HOGHUO\
V�SUREOHPV�ZLWK� WUDQVSRUW�FDQ�EH�DOOHYLDWHG�WKURXJK�ORZ�IORRU�EXVHV��LPSURYHG� DFFHVV� WR� ORQJ�GLVWDQFH� FRDFKHV� DQG� WUDLQV�� WKH� FUHDWLRQ� RI� D� FRQWLQXRXV� WUDQVSRUW�FKDLQ�WKURXJK�LPSURYLQJ�DFFHVV�WR�WD[LV�DQG�LPSURYLQJ�SHGHVWULDQ�IDFLOLWLHV��+RZHYHU��LW�LV�DUJXHG�E\�6FKZDQHQ� ������� WKDW�SXEOLF� WUDQVSRUW�GRHV�QRW�RIIHU� WKH�HOGHUO\�D�UHDO�DOWHUQDWLYH� WR� WKH�FDU�EXW� LV�EHVW�VHHQ�DV�D�VXEVWLWXWH� IRU�ZDONLQJ�DQG�F\FOLQJ�ZKLFK� LV�RI� OLWWOH�XVH� WR� WKRVH�SUHYHQWHG�IURP� XQGHUWDNLQJ� WKHVH� DFWLYLWLHV� E\� LPSDLUPHQWV�� 7KDW� LV��ZDONLQJ� DQG� F\FOLQJ� DV� DFWLYLWLHV� DUH�OLNHO\�WR�GLVDSSHDU�DV�RSWLRQV�EHIRUH�GULYLQJ��DV�LPSDLUPHQWV�VHW�LQ�1RQ�FRQYHQWLRQDO� RU� VSHFLDOL]HG� SXEOLF� WUDQVSRUW� VXFK� DV� MLWQH\V�� GHPDQG�UHVSRQVLYH�VHUYLFHV�VXFK�DV�GLDO�D�ULGH�DQG�FRPPXQLW\�EXV�VFKHPHV�FDQ�EH�RI�SDUWLFXODU�DVVLVWDQFH�WR�WKH�HOGHUO\�� HVSHFLDOO\� LQ� UHODWLYHO\� UHPRWH� DUHDV� DV� FDQ� RUJDQL]HG� JURXS� VKRSSLQJ� WULSV� DQG�PRUH�SHUVRQDO�SLFN�XS�DQG�GURS�RII�VKRSSLQJ�VHUYLFHV��$Q�RYHUYLHZ�RI�VSHFLDOL]HG�WUDQVSRUW�LV�JLYHQ E\�*LOOLQJZDWHU� DQG� 7\OHU� ������� DQG� 6WHUQ� ������� VKRZV� KRZ� SDUDWUDQVLW� LV� HVSHFLDOO\� YDOXHG� E\�WUDQVSRUWDWLRQ�KDQGLFDSSHG�SHRSOH�)RU� WKRVH�ZKR�DUH�PRVW� LPSDLUHG�DQG�VR�PRVW� LPPRELOH�� LW�PD\�EH� WKDW�FKDQJHV�WR�WKH�EXLOW�HQYLURQPHQW�DUH� UHTXLUHG� WR�HDVH� WKHLU� OLYHV��7KH�WRSLFV� WKDW�QHHG�DGGUHVVLQJ�KHUH� LQFOXGH�SULQFLSDOO\�GHDOLQJ�ZLWK�FKDQJHV�RI�OHYHO�WKURXJK�UDPSV��OLIWV��FRUULGRU�ZLGWKV�DV�ZHOO�DV�E\�OLJKWLQJ�DQG�VLJQDJH��,Q�DGGLWLRQ��WKH�DUHD�RI�VSHFLDO�YHKLFOH�SURYLVLRQ�PD\�QHHG�UHYLHZLQJ��)RU�H[DPSOH�PRWRUL]HG�VFRRWHUV�IRU�GLVDEOHG�XVH�PD\�QHHG�WR�EH�DYDLODEOH�IRU�KLUH�DQG�PD\�QHHG�DQ�H[WHQVLRQ�RI�WKHLU�UDQJH�IDFLOLWDWHG�E\�EDWWHU\�VZDSV�RU�WKH�SURYLVLRQ�RI�FKDUJLQJ�VWDWLRQV�
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,Q� LWV� WRWDOLW\�� WKH� SROLFLHV� VXJJHVWHG� DERYH� SURPLVH� WR� EH� RI� VXEVWDQWLDO� DVVLVWDQFH� WR�HQVXUH� WKDW� WKH�PRELOLW\�QHHGV�RI� WKH�HOGHUO\�ZLOO�EH�PHW�� �+RZHYHU�� IROORZLQJ�:DOGRUI� �������� LW�VKRXOG� EH� HPSKDVL]HG� WKDW� VRPH� RI� WKH� PHDVXUHV�� VXFK� DV� SURYLVLRQ� RI� VSHFLDOL]HG� WUDQVLW�V\VWHP��QHHG�WR�EH�FRPSOHPHQWHG�ZLWK�SURJUDPV�HQVXULQJ�WKDW�WKH�HOGHUO\�ZLOO�DFWXDOO\�XVH�VXFK�DOWHUQDWLYHV� UDWKHU� WKDQ� FKRRVH� LPPRELOLW\�� ³,W� VHHPV� QHFHVVDU\� WKDW� VXFK� SURJUDPV� UHDFK� WKH�HOGHUO\�HDUO\��ZHOO�EHIRUH� WKH\�DUH� IRUFHG� WR�VWRS�GULYLQJ��VR� WKDW� WKHUH� LV�VXIILFLHQW� WLPH� WR� OHDUQ�DERXW� WKHVH�DOWHUQDWLYHV��DSSUHFLDWH�WKHP�DV�DOWHUQDWLYHV�WKDW�FDQ�HQVXUH�DQ�DFWLYH� OLIH� LI�GULYLQJ�KDV� �WHPSRUDULO\�� EHFRPH� LPSRVVLEOH�� DQG� OHDUQ� KRZ� WR� XVH� WKHVH� DOWHUQDWLYHV�� � $FTXLULQJ�NQRZOHGJH�DERXW�DOWHUQDWLYHV�� IRUPDWLRQ�RI�SRVLWLYH�DWWLWXGHV� WRZDUGV� WUDQVSRUWDWLRQ�DOWHUQDWLYHV��DQG� OHDUQLQJ� KRZ� WR� XVH� WKHVH� DOWHUQDWLYHV� VR� DV� WR� JHW� IURP� $� WR� %�� DUH� QRW� QHFHVVDULO\�VWUDLJKWIRUZDUG� WDVNV� IRU�HOGHUO\�SHRSOH�ZKR�KDYH� UHOLHG�RQ� WKH�DXWRPRELOH� IRU� WKHLU�HQWLUH� OLYHV��7KXV�� LW� ZLOO� EH� D� SULPH� UHVSRQVLELOLW\� IRU� SROLF\� PDNHUV WR� SURYLGH� VDIH� DQG� KLJK� TXDOLW\�DOWHUQDWLYHV� DV� ZHOO� DV� GHYHORS� SURJUDPV� WKDW� IDFLOLWDWH� PRELOLW\�HQVXULQJ� DGMXVWPHQW� WR� QRQ�GULYLQJ����0RUH�UHVHDUFK�LV�QHHGHG�WR�GHYHORS�VXFK�SURJUDPV�DQG�HYDOXDWH�WKHLU�HIIHFWLYHQHVV�IRU�WKH�KLJK�ULVN�JURXSV´��:DOGRUI�������
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5HIHUHQFHV$PHULFDQ� 5RDG� DQG� 7UDQVSRUWDWLRQ� %XLOGHUV� $VVRFLDWLRQ� ������ $V�'ULYHUV� $JH� ���� 9LVXDO� &XHV�0XVW�&KDQJH��7UDQVSRUWDWLRQ�%XLOGHU ����������%XUFNKDUGW��-���$��%HUJHU��0��&UHHGRQ�DQG�$GDP�7��0F*DYRFN�������0RELOLW\�FKDQJHV�IRU�HOGHUV�ZKR� UHGXFH� RU� FHDVH� GULYLQJ�� 3DSHU� SUHVHQWHG� DW� WKH� ��WK $QQXDO� 0HHWLQJ� RI� WKH�7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG��:DVKLQJWRQ�'�&�&DUS��)�0��������6LJQLILFDQFH�RI�0RELOLW\�IRU�WKH�:HOO�EHLQJ�RI�WKH�(OGHUO\��,Q��7UDQVSRUWDWLRQ�LQ�DQ�$JLQJ� 6RFLHW\�� ,PSURYLQJ� 0RELOLW\� IRU� 2OGHU� 3HUVRQV�� 9ROXPH� �� ± 7HFKQLFDO� 3DSHUV�6SHFLDO�5HSRUW������7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG��:DVKLQJWRQ��'&��SS�������&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN��YDULRXV�\HDUV���6WDWLVWLVFK�-DDUERHN��9RRUEXUJ�+HHUOHQ��7KH�1HWKHUODQGV�&HUYHUR��5��������:DON�DQG�5LGH��)DFWRUV� ,QIOXHQFLQJ�3HGHVWULDQ�$FFHVV� WR�7UDQVLW�� �-RXUQDO�RI�3XEOLF�7UDQVSRUWDWLRQ ��������&ULPPLQV�� (�� 0�DQG� <�� 6DLWR� ������ &KDQJH� LQ� WKH� 3UHYDOHQFH� RI� 'LVHDVHV� DPRQJ� ROGHU�$PHULFDQV�������������'HPRJUDSKLF�5HVHDUFK �����&YLWNRYLFK��<������� 7KH�,PSRUWDQFH�RI�7UDQVSRUWDWLRQ�DQG�3ULRULWL]DWLRQ�RI�(QYLURQPHQWDO�1HHGV�WR�6XVWDLQ�:HOO�%HLQJ�DPRQJ�2OGHU�$GXOWV��(QYLURQPHQW�DQG�%HKDYLRU ������������'HMHDPPHV��0���)��&RIILQ��7��/DGUH\W��0��)��'HVVDLJQH��9��)RXHW��&��'ROLYHW�DQG�5��=DF������%XV�6WRS 'HVLJQ� DQG� $XWRPDWHG� *XLGDQFH� IRU� /RZ�)ORRU� %XVHV�� (YDOXDWLRQ� RI� 3URWRW\SHV�ZLWK�,QYHVWLJDWLRQ�RI�+XPDQ�)DFWRUV��7UDQVSRUWDWLRQ�5HVHDUFK�5HFRUG ������������(YDQV�� (�/�� ������ ,QIOXHQFHV� RQ� 0RELOLW\� DPRQJ� 1RQ�GULYLQJ� 2OGHU� $PHULFDQV�� ,Q�� 3HUVRQDO�7UDYHO�� 7KH� /RQJ� DQG 6KRUW� RI� ,W�� 3URFHHGLQJV� RI� WKH� 7UDQVSRUWDWLRQ� 5HVHDUFK�&RQIHUHQFH��75%�7UDQVSRUWDWLRQ�5HVHDUFK�&LUFXODU�(�&�����SS����������)U\H��$��������7UDQVSRUW�IRU�WKH�'LVDEOHG�� :KRVH�KDQGLFDS"�7UDQVSRUW ������������*LOOLQJZDWHU��'�� DQG�1�� 7\OHU� ����� 6SHFLDOL]HG�7UDQVSRUW�� ,Q�� .�-�%XWWRQ�DQG�'�+HQVKHU� �HGV���+DQGERRNV� LQ� 7UDQVSRUW� +DQGERRN� ��� 7UDQVSRUW� 6\VWHPV� DQG� 7UDIILF� &RQWURO��$PVWHUGDP��(OVHYLHU��*RUKDP�� 5�� ������ &DU� 'HSHQGHQFH� DV� D� 6RFLDO� 3UREOHP�� $� &ULWLFDO� (VVD\� RQ� WKH� ([LVWLQJ�/LWHUDWXUH�DQG�)XWXUH�1HHGV�� ,Q��:��%��%ODFN�DQG�3��1LMNDPS��HGV���6RFLDO�&KDQJH�DQG�6XVWDLQDEOH�7UDQVSRUW��%ORRPLQJWRQ��,1��,QGLDQD�8QLYHUVLW\�3UHVV��SS����������*XHUULHU��-�+��DQG�6��+��)X�������(OGHU�5RDGZD\�8VHU�3URJUDP�7HVW�6HFWLRQV�DQ�(IIHFWLYHQHVV�6WXG\�� 5HSRUW 80� 3URMHFW� 1R�� �������� 'HSDUWPHQW� RI� 3V\FKLDWU\� DQG� %HKDYLRUDO�6FLHQFHV��8QLYHUVLW\�RI�0LDPL��86$�+LPHV��&�/��������(OGHUO\�$PHULFDQV��3RSXODWLRQ�%XOOHWLQ��9RO����������:DVKLQJWRQ�'&��3RSXODWLRQ�5HIHUHQFH�%XUHDX�+DWFK��6��������$Q�(\H�RQ�2OGHU�'ULYHUV��5RDGV�DQG�%ULGJHV ����������



��

.DSODQ��(�:�� �HG��� ������7UDQVSRUWDWLRQ� IRU�(OGHUO\�DQG�+DQGLFDSSHG�3HUVRQV��3DUDWUDQVLW�DQG�5LGHVKDULQJ�� 7UDQVSRUWDWLRQ� 5HVHDUFK� 5HFRUG� 5HSRUW� +6����� ����� ������ :DVKLQJWRQ�'&��86$�.HQ\RQ��6���*��'��/\RQV�DQG�-��5DIIHUW\������ 7UDQVSRUW�DQG�6RFLDO�([FOXVLRQ��,QYHVWLJDWLQJ�WKH�3RVVLELOLW\� RI� 3URPRWLQJ� ,QFOXVLRQ� WKURXJK� 9LUWXDO� 0RELOLW\�� -RXUQDO� RI� 7UDQVSRUW�*HRJUDSK\ �������������.HUVKDZ��5�(��DQG�-��$��%RGD�������(OGHUO\�DQG�+DQGLFDSSHG�$FFHVVLELOLW\��7KH�&DOLIRUQLD�:D\V��7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG�6SHFLDO�5HSRUW��������������.RKOHU�� +��3�� DQG� ,�� .RKOHU� ������ )UDLOW\� 0RGHOOLQJ� IRU� $GXOW� DQG� 2OG� $JH� 0RUWDOLW\�� 7KH�$SSOLFDWLRQ� RI� D� 0RGLILHG� 'H0RLYUH� +D]DUG� )XQFWLRQ� WR� 6H[� 'LIIHUHQWLDOV� LQ� 0RUWDOLW\��'HPRJUDSKLF�5HVHDUFK ������2ZVOH\�� &�� ������ &OLQLFDO� DQG� 5HVHDUFK� LVVXHV� LQ� 2OGHU� 'ULYHUV�� )XWXUH� 'LUHFWLRQV��$O]KHLPHU�'LVHDVH�DQG�$VVRFLDWHG�'LVRUGHUV ��������2[OH\��3��������7KH�7UDYHO�RI�2OGHU�3HRSOH� LQ�WKH�8QLWHG�.LQJGRP��,Q��7UDQVSRUW�DQG�$JHLQJ�RI�WKH�3RSXODWLRQ��5RXQGWDEOH������(XURSHDQ�&RQIHUHQFH�RI�0LQLVWHUV�RI�7UDQVSRUW��3DULV��3DUNHU�� '��� /�� 0DFGRQDOG�� 3�� 6XWFOLIIH� DQG� 3�� 5DEELW� ������ &RQILGHQFH� DQG� WKH� 2OGHU� 'ULYHU��$JHLQJ�DQG�6RFLHW\ ������������3HUVVRQ��'���������7KH�(OGHUO\�'ULYHU��'HFLGLQJ�ZKHQ�WR�6WRS��*HURQWRORJLVW ����������3ROODN�� 3�%�� ������ 5HWKLQNLQJ� =RQLQJ� WR� $FFRPPRGDWH� WKH� (OGHUO\� LQ� 6LQJOH� )DPLO\� +RXVLQJ��-RXUQDO�RI�$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ ������������3LWILHOG�� '�(�� DQG� 5�� 3�� :DWVRQ� ������ +29� 5RXWHV� DQG� 7UXFN� /DQHV�� ,Q�� .�-�%XWWRQ� DQG�'�+HQVKHU� �HGV���+DQGERRNV� LQ�7UDQVSRUW��+DQGERRN����7UDQVSRUW�6\VWHPV�DQG�7UDIILF�&RQWURO��$PVWHUGDP��(OVHYLHU��5RJHUV��$��������,QWURGXFWLRQ�WR�0XOWLUHJLRQDO�0DWKHPDWLFDO�'HPRJUDSK\��1HZ�<RUN��:LOH\�5RRW��$���/��6FKLQWOHU�DQG�.��%XWWRQ�������:RPHQ�DQG�7UDYHO��7KH�6XVWDLQDELOLW\�,PSOLFDWLRQV�RI�&KDQJLQJ�5ROHV�� ,Q��:��%��%ODFN�DQG�3��1LMNDPS��HGV���6RFLDO�&KDQJH�DQG�6XVWDLQDEOH�7UDQVSRUW��%ORRPLQJWRQ��,1��,QGLDQD�8QLYHUVLW\�3UHVV��SS����������5RVHQEORRP��6DQGUD��������7KH�0RELOLW\�RI� WKH�(OGHUO\��7KHUH¶V�*RRG�1HZV�DQG�%DG�1HZV��,Q��7UDQVSRUWDWLRQ�LQ�DQ�$JLQJ�6RFLHW\��$�'HFDGH�RI�([SHULHQFH��1DWLRQDO�5HVHDUFK�&RXQFLO�&RQIHUHQFH��1RYHPEHU�������:DVKLQJWRQ��'&�5RVHQEORRP��6��DQG�%��:DOGRUI��������2OGHU�7UDYHOHUV��'RHV�3ODFH�RU�5DFH�0DNH�D�'LIIHUHQFH"�,Q��3HUVRQDO�WUDYHO��7KH�/RQJ�DQG�6KRUW�RI�,W��3URFHHGLQJV�RI�WKH�7UDQVSRUWDWLRQ�5HVHDUFK�&RQIHUHQFH��75%�7UDQVSRUWDWLRQ�5HVHDUFK�&LUFXODU�(�&�����SS����������5XGLQJHU��*��������0RELOLW\�%HKDYLRU�RI�WKH�(OGHUO\��,WV�,PSDFW�RQ�WKH�)XWXUH�5RDG�7UDIILF�6\VWHP��,Q�� :�� %�� %ODFN� DQG� 3�� 1LMNDPS� �HGV��� 6RFLDO� &KDQJH� DQG� 6XVWDLQDEOH� 7UDQVSRUW��%ORRPLQJWRQ��,1��,QGLDQD�8QLYHUVLW\�3UHVV��SS����������6DQGTYLVW��.��������*URZLQJ�8S�ZLWK�DQG�ZLWKRXW�D�)DPLO\�&DU�� ,Q��:��%��%ODFN�DQG�3��1LMNDPS�



��

�HGV��� 6RFLDO� &KDQJH� DQG� 6XVWDLQDEOH� 7UDQVSRUW�� %ORRPLQJWRQ�� ,1�� ,QGLDQD� 8QLYHUVLW\�3UHVV��SS����������6FKRHQ��5��������0RGHOLQJ�0XOWLJURXS�3RSXODWLRQV��1HZ�<RUN��3OHQXP�3UHVV�6FKZDQHQ��7��������/HLVXUH�7ULSV�RI�6HQLRU�&LWL]HQV��'HWHUPLQDQWV�RI�0RGDO�&KRLFH��7LMGVFKULIW�YRRU�(FRQRPLVFKH�HQ�6RFLDOH�*HRJUDILH ������������6KDKHHQ�� 6�$�� DQG� 1LHPHLHU�� '�$�� ������ ,QWHJUDWLQJ� 9HKLFOH� 'HVLJQ� DQG� +XPDQ� )DFWRUV��0LQLPL]LQJ� (OGHUO\� 'ULYLQJ� &RQVWUDLQWV�� 7UDQVSRUWDWLRQ� 5HVHDUFK� &�� (PHUJLQJ�7HFKQRORJLHV �����������6PLWK��*�� &�� DQG�*��0�� 6\OYHVWUH� ������ 'HWHUPLQDQWV� RI� WKH� 7UDYHO� %HKDYLRU� RI� WKH�6XEXUEDQ�(OGHUO\���*URZWK�DQG�&KDQJH ������������
6WHUQ��6��������$�'LVDJJUHJDWH�'LVFUHWH�&KRLFH�0RGHO�RI�7UDQVSRUWDWLRQ�'HPDQG�E\�(OGHUO\�DQG�'LVDEOHG� 3HRSOH� LQ� 5XUDO� 9LUJLQLD��7UDQVSRUWDWLRQ� 5HVHDUFK� $�� 3ROLF\� DQG 3UDFWLFH ������������7RZQVHQG���,�-�������$JH�6HJUHJDWHG�DQG�*DWHG�5HWLUHPHQW�&RPPXQLWLHV�LQ�WKH�7KLUG�$JH��7KH�'LIIHUHQWLDO� &RQWULEXWLRQ� RI� 3ODFH�FRPPXQLW\� WR� 6HOI�DFWXDOL]DWLRQ�� (QYLURQPHQW� DQG�3ODQQLQJ�%��3ODQQLQJ�DQG�'HVLJQ ������������8�6��%XUHDX�RI�WKH�&HQVXV�������6WDWLVWLFDO�$EVWUDFW�RI�WKH�8QLWHG�6WDWHV��KWWS���ZZZ�FHQXV�JRY�:DOGRUI�� %�� ������ )HUWLOLW\� 7UHQGV� RI� ,PPLJUDQW� :RPHQ� LQ� *HUPDQ\�� 'LVFXVVLRQ� 3DSHU� ������'HSDUWPHQW�RI�*HRJUDSK\�DQG�5HJLRQDO�'HYHORSPHQW��8QLYHUVLW\�RI�$UL]RQD��:DOGRUI��%��������$QWLFLSDWHG�0RGH�&KRLFH�)ROORZLQJ�'ULYLQJ�&HVVDWLRQ��(XURSHDQ�5HVHDUFK�LQ�5HJLRQDO�6FLHQFH ����������:DOGRUI�� %�� ������ $XWRPRELOH� 5HOLDQFH� DPRQJ� WKH� (OGHUO\�� 5DFH� DQG� 6SDWLDO� &RQWH[W� (IIHFWV���*URZWK�DQG�&KDQJH� ����IRUWKFRPLQJ��:DOGRUI�� %�� DQG� 6�� 5RVHQEORRP� ������ 'ULYLQJ� &HVVDWLRQ� DPRQJ� WKH� (OGHUO\�� 8QFHUWDLQW\� DQG�$QWLFLSDWHG�&RQVWUDLQWV��:RUNLQJ�3DSHU��8QLYHUVLW\�RI�$UL]RQD��'UDFKPDQ�,QVWLWXWH�:HHNV�� -�� 5�� ������ 3RSXODWLRQ�� $Q� ,QWURGXFWLRQ� WR� &RQFHSWV� DQG� ,VVXHV� %HOPRQW�� &$��:DGVZRUWK�:LOOHNHQV��)��������IRUWKFRPLQJ���0XOWLVWDWH�'HPRJUDSK\��,Q��3��'HPHQ\�DQG�*��0F1LFROO��HGV���(QF\FORSHGLD�RI�3RSXODWLRQ��1HZ�<RUN��0DFPLOODQ��:LWNRZVNL��-�0��DQG�7��5��%XLFN�������7UDYHO�%HKDYLRU�RI�5HVLGHQWV�RI�5HWLUHPHQW�FRPPXQLWLHV��7UDQVSRUWDWLRQ�5HVHDUFK�5HFRUG ������������
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7DEOH����)LYH�\HDU��$VVXPHG��&HVVDWLRQ�3UREDELOLWLHV�IRU�2OGHU�0HQ�DQG�:RPHQ
$JH�&RKRUW 0HQ :RPHQ����� ��� �������� ��� ������� �� ������� �� ������� �� ������� �� ������ � �

7DEOH����/LIH�([SHFWDQF\��H[��DQG�'ULYLQJ�/LIH�([SHFWDQF\��H[ �LQ�\HDUV�
0HQ :RPHQ0DOH�FHVVDWLRQ�SUREDELOLWLHV��PDOH�VXUYLYDO�SUREDELOLWLHV

)HPDOH�FHVVDWLRQ�SUREDELOLWLHV��IHPDOH�VXUYLYDO�SUREDELOLWLHV
0DOH�FHVVDWLRQ�SUREDELOLWLHV��IHPDOH�VXUYLYDO�SUREDELOLWLHV

$JH�[ H[ H[ H[ � H[ H[ H[ H[ � H[ H[ H[ � H[�� ���� ���� ��� ���� ���� ��� ���� ����� ���� ���� ��� ���� ���� ��� ���� ����� ��� ��� ��� ���� ��� ��� ��� ����� ��� ��� ��� ��� ��� ��� ��� ����� ��� ��� ��� ��� ��� ��� ��� ����� ��� ��� �� ��� ��� ��� ��� ���



��

7DEOH����3URMHFWHG�3RSXODWLRQ�6L]H�DQG�1RQ�$XWRPRELOH�'HPDQG
3RSXODWLRQ�6L]H 1RQ�$XWRPRELOH�'HPDQG$JH�&RKRUW ���� ���� ���� ���� ���� ����0DOH�3RSXODWLRQ�± 'XWFK�$JH�6WUXFWXUH����� ��� ��� ��� � � ������ ��� ��� ��� �� �� ������� ��� ��� ��� �� �� ������� �� ��� ��� �� �� ������� �� �� ��� �� �� ������� �� �� �� � �� ����� � � � � � �7RWDO��RI�7RWDO ��� ���� ���� ������ ������� �������)HPDOH�3RSXODWLRQ�± 'XWFK�$JH�6WUXFWXUH����� ��� ��� ��� � � ������ ��� ��� ��� �� �� ������� ��� ��� ��� �� �� ������� ��� ��� ��� �� �� �������� ��� ��� ��� �� �� �������� �� �� ��� �� �� ����� �� �� �� �� �� ��7RWDO��RI�7RWDO ���� ���� ���� �������� �������� ��������0DOH�)HPDOH�&RPELQHG ���� ���� ���� �������� �������� ��������0DOH�3RSXODWLRQ�± 8�6��6WUXFWXUH����� ���� ���� ���� � � ������ ���� ���� ���� ��� ��� �������� ���� ���� ���� ��� ��� �������� ���� ���� ���� ��� ��� �������� ��� ��� ���� ��� ��� �������� ��� ��� ��� ��� ��� ������ �� �� �� �� �� ��7RWDO��RI�7RWDO ����� ����� ����� �������� �������� ��������)HPDOH�3RSXODWLRQ�± 8�6��$JH�6WUXFWXUH����� ���� ���� ���� � � ������ ���� ���� ���� ��� ��� �������� ���� ���� ���� ��� ��� ��������� ���� ���� ���� ��� ���� ��������� ���� ���� ���� ��� ��� ��������� ��� ��� ��� ��� ��� ������ ��� ��� ��� ��� ��� ���7RWDO��RI�7RWDO ����� ����� ����� ��������� ��������� ���������0DOH�)HPDOH�&RPELQHG ����� ����� ����� ��������� ��������� ���������$YHUDJH�$QQXDO�,QFUHDVH ��������� ��������� ��������� ���������'XWFK�$JH�6WUXFWXUH ���� ���� ���� ����86�$JH�6WUXFWXUH ���� ���� ���� ����



��

)LJXUH����7KH�HOGHUO\�SRSXODWLRQ������� LQ�WKH�8�6��DQG�VHOHFWHG�(XURSHDQ�FRXQWULHV�LQ�WKH�\HDU�������DQG�SURMHFWHG�LQFUHDVHV�E\�WKH�\HDU�����

'DWD�6RXUFH� 8�6��&HQVXV�%XUHDX��6WDWLVWLFDO�$EVWUDFW�IRU�WKH�8QLWHG�6WDWHV�����

)LJXUH����/LIH�H[SHFWDQFLHV�DW�ELUWK�LQ�WKH�8�6��DQG�VHOHFWHG�(XURSHDQ�FRXQWULHV�LQ�WKH�\HDU������������DQG�SURMHFWHG�LQFUHDVHV�E\��������

'DWD�6RXUFH��&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN��6WDWLVWLVFK�-DDUERHN�����

�� �� �� �� �� ��861HWKHUODQGV8.
)UDQFH6SDLQ*UHHFH*HUPDQ\,WDO\

���SRSXODWLRQ����� SURMHFWHG�LQFUHDVH��LQ���SRLQWV��E\�����

�� �� �� �� �� �� �� �� �� �� �� �� �� ��
861HWKHUODQGV8.)UDQFH6SDLQ*UHHFH*HUPDQ\,WDO\

\UV
0DOH�OLIH�H[SHFWDQF\�DW�ELUWK�������� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

861HWKHUODQGV8.)UDQFH6SDLQ*UHHFH*HUPDQ\,WDO\

)HPDOH�OLIH�H[SHFWDQF\�DW�ELUWK�������� LQFUHDVH��LQ�\HDUV��E\��������



��

)LJXUH����3RVW�:RUOG�:DU�,,�7RWDO�)HUWLOLW\�5DWHV�LQ�6HOHFWHG�&RXQWULHV�

'DWD�6RXUFHV��,67$7��,VWLWXWR�1D]LRQDOH�GL 6WDWLVWLFD���8�6��&HQVXV�%XUHDX��6WDWLVWLFDO�$EVWUDFW�IRU�WKH�8QLWHG�6WDWHV�������&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN��6WDWLVWLVFK�-DDUERHN�����������
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)LJXUH����3URMHFWHG� LQFUHDVH�LQ�HOGHUO\�SRSXODWLRQ�VL]HV�LQ�WKH�1HWKHUODQGV�DQG�WKH�8�6�

�� 7KH� ����� DQG� ����� SRSXODWLRQ� ILJXUHV� DQG� WKH� SURMHFWLRQV� IRU� WKH�1HWKHUODQGV�DUH�EDVHG�RQ�GDWD�SURYLGHG�LQ�WKH�6WDWLVWLVFK�-DDUERHN��VHYHUDO�\HDUV����7KH������8�6��SRSXODWLRQ�VL]H�LV�WDNHQ�IURP�WKH�6WDWLVWLFDO�<HDUERRN�RI�WKH�8QLWHG�6WDWHV�������� 7KH�SURMHFWLRQV�IRU�WKH�8�6��DUH�EDVHG�RQ� SRSXODWLRQ� HVWLPDWHV� DQG� VXUYLYDO� UDWHV� WDNHQ� IURP�:HHNV� �������� � )RU� ERWK� FRXQWULHV�� WKH�SURMHFWLRQV� VWDUW� ZLWK� EDVH�\HDU� SRSXODWLRQ� GDWD� IRU� ����� DQG� DVVXPH� WKDW� DJH�VSHFLILF�LQWHUQDWLRQDO� QHW� PLJUDWLRQ� UDWHV� DUH� ]HUR� DQG� WKDW� DJH�VSHFLILF� PRUWDOLW\� UDWHV� DV� REVHUYHG� LQ������UHPDLQ�FRQVWDQW�LQ�WKH�IXWXUH��
)LJXUH����3URMHFWHG� DJH�FRPSRVLWLRQ�RI�WKH�HOGHUO\�SRSXODWLRQ�LQ�7KH�1HWKHUODQGV�DQG�WKH�8�6�

�VHH�IRRWQRWH�WR�)LJXUH���
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