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���&217(;7��
7KH DPRXQW RI FDUERQ HPLVVLRQV HPLWWHG IURP DLU WUDYHO KDV MXPSHG �� SHUFHQW IURP� � � � � � � � � � � � � �
���� WR ����� D UDWH WKDW LV SURMHFWHG WR JURZ VXEVWDQWLDOO\ XQWLO ����� 6RPH FDUERQ� � � � � � � � � � � � � � ��

HPLVVLRQV UHGXFWLRQ SROLFLHV KDYH KHOSHG WR FXUE WKH LQIOX[ RI JUHHQKRXVH JDVHV� � � � � � � � � � � �
�*+*V� DFURVV VHYHUDO VHFWRUV� EXW DYLDWLRQ FRQWLQXHV WR FRQVXPH WKH PDMRULW\ RI� � � � � � � � � � � �
VXJJHVWHG FDUERQ EXGJHWV UHTXLUHG WR OLPLW WHPSHUDWXUH ULVH WR ��� GHJUHHV FHOVLXV�� � � � � � � � � � � ��
,URQLFDOO\� WKH &29,'��� RXWEUHDN VHUYHV DV D UHPLQGHU WKDW OLPLWLQJ DLU WUDYHO� DOWKRXJK� � � � � � � � � � � � �
VHHPLQJO\ LPSRVVLEOH� LV ZLWKLQ RXU JUDVS� ,QGHHG� WKH UHGXFWLRQ RI DLU WUDYHO GXULQJ WKLV� � � � � � � � � � � � � �
JOREDO SDQGHPLF KDV KDG SRVLWLYH LPSDFWV RQ WKH HQYLURQPHQW LQ WHUPV RI UHGXFLQJ� � � � � � � � � � � � �
*+*V� ���

7R HQFRXUDJH OHVV DLU WUDYHO DPRQJVW IDFXOW\ PHPEHUV DW WKH 8QLYHUVLW\ RI %ULWLVK� � � � � � � � � � � � �
&ROXPELD �8%&� SRVW�&29,' ��� ZH SURSRVH LPSOHPHQWLQJ D VHULHV RI EHKDYLRXUDO� � � � � � � � � � �
LQWHUYHQWLRQV WR KHOS PLWLJDWH D SUHVXPHG DLU WUDYHO XSWDNH� %HIRUH RXWOLQLQJ WKH� � � � � � � � � � � �
LQWHUYHQWLRQ� WKH SURFHHGLQJ VHFWLRQ SURYLGHV DQ RYHUYLHZ RI SROLFLHV GHVLJQHG WR OLPLW� � � � � � � � � � � �
DLU�WUDYHO��ZKLFK�VKRXOG�EH�FRQVLGHUHG�ZKHQ�LPSOHPHQWLQJ�WKH�SURSRVHG�LQWHUYHQWLRQ���

�

� �

��³$LU�7UDYHO�DQG�&OLPDWH�&KDQJH�´�'DYLG�6X]XNL�)RXQGDWLRQ��

��,ELG���

� &KHOVHD +DUYH\� ³+RZ WKH &RURQDYLUXV 3DQGHPLF LV $IIHFWLQJ &2� (PLVVLRQV�´ (	( 1HZV� � � � � � � � � � � � �
(QYLURQPHQW��������

��
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���/,7(5$785(�5(9,(:�
�����&DUERQ�2IIVHW�6WUDWHJ\�
7KH FDUERQ RIIVHW VWUDWHJ\ HQFRXUDJHV DLU WUDYHOOHUV WR SXUFKDVH LWHPV RU DFWLRQV WKDW� � � � � � � � � � � � �
ZLOO� WKHRUHWLFDOO\� RIIVHW WKH DPRXQW RI *+*V HPLWWHG WKURXJK IO\LQJ� 6HYHUDO DLUOLQHV� � � � � � � � � � � ��

SURYLGH WUDYHOOHUV ZLWK WKH RSWLRQ WR PDNH FDUERQ�RIIVHW SD\PHQWV� ZKHUH WKH� � � � � � � � � � �
EHKDYLRXUDO DVVXPSWLRQ LV WKDW LQWHUHVWHG SHRSOH ZLOO PDNH WKRVH SD\PHQWV� +RZHYHU�� � � � � � � � � � �
WKH DVVXPSWLRQ VWDQGV LQYDOLG� DV VWXGLHV VKRZ WKDW IHZ WUDYHOOHUV SXUFKDVH RSW�LQ� � � � � � � � � � � �
RIIVHWV� 6RPH VWXGLHV VXJJHVW D FXVWRPHU¶V ZLOOLQJQHVV WR SD\ IRU FDUERQ RIIVHWV LV� � � � � � � � � � � � ��

SRVLWLYHO\ DQFKRUHG WR D GHIDXOW QXGJH� PHDQLQJ� LI WKH GHIDXOW LV WR SXUFKDVH D FDUERQ� � � � � � � � � � � � � � �
RIIVHW DW WKH VDPH WLPH DV SXUFKDVLQJ D WLFNHW� FXVWRPHUV PRVWO\ GR QRW RSW�RXW DQG HQG� � � � � � � � � � � � � � � �
XS SXUFKDVLQJ D FDUERQ RIIVHW� +RZHYHU� FDUERQ RIIVHWV IDLO WR UHGXFH DLU WUDYHO DQG� � � � � � � � � � � � � ��

LQVWHDG�VKLIW�PRUDO�UHVSRQVLELOLW\�E\�SURYLGLQJ�D�³JXLOW�IUHH´�ZD\�WR�WUDYHO���

)LQDQFLDO �GLV�LQFHQWLYHV DQG FKRLFH RYHUORDG DOVR MHRSDUGL]H WKH HIIHFWLYHQHVV RI WKLV� � � � � � � � � � �
SROLF\� $ FXVWRPHU¶V ZLOOLQJQHVV WR SD\ IRU D FDUERQ RIIVHW LV VLJQLILFDQWO\ LQIOXHQFHG E\� � � � � � � � � � � � � �
VHYHUDO IDFWRUV� LQFOXGLQJ FRVWV� LQGLYLGXDO VXSSRUW IRU WKH SROLF\� DQG ZKHWKHU RU QRW WKH� � � � � � � � � � � � � �
IOLJKW LV GRPHVWLF RU LQWHUQDWLRQDO� 5HJDUGLQJ FKRLFH RYHUORDG� LW PD\ EH XQUHDOLVWLF WR� � � � � � � � � � � � ��

DVVXPH FRQVXPHUV ZLOO XQGHUVWDQG WKH PDJQLWXGH RI WKH SUREOHP DQG FRQILGHQWO\� � � � � � � � � � �
FKRRVH RQH FDUERQ RIIVHW DPRQJVW WKH PDQ\� 7KH DVVXPSWLRQ� WKHUHIRUH� LV WKDW VXFK DQ� � � � � � � � � � � � � �
RYHUORDG�PD\�EH�FRQIXVLQJ�DQG�XQLQWHQWLRQDOO\�GLVFRXUDJH�DQ\�FKRLFH�DW�DOO� �b�

/DVWO\� RSW�LQ RIIVHWV DVVXPH WKDW SHRSOH DUH FRQILGHQW DERXW WKH HIIHFWLYHQHVV RI FDUERQ� � � � � � � � � � � � �
RIIVHWV� ,W LV GLIILFXOW WR PHDVXUH WKH LPSDFW RI RIIVHW FRQWULEXWLRQV� DQG VRPH DLUOLQHV� � � � � � � � � � � � � ��

KDYH PDGH QHZV KHDGOLQHV UHFHQWO\ DIWHU RSW�LQ RIIVHWV EDFNILUHG EHFDXVH GLUHFW� � � � � � � � � � �
EHQHILWV IURP WKH FDUERQ RIIVHW ZHUH QRW PDGH WUDQVSDUHQW� 7KHUHIRUH� WKH DVVXPSWLRQV� � � � � � � � � � ���

UHJDUGLQJ FDUERQ RIIVHWV� ERWK RSW�LQ DQG RSW�RXW RIIVHWV� DUH QRW YDOLG EHFDXVH WKH� � � � � � � � � � � � �
SROLF\ VKLIWV PRUDO UHVSRQVLELOLW\� DQG DVVXPHV DOO FRQVXPHUV VKDUH V\QRQ\PRXV� � � � � � � � � �
IHHOLQJV�WRZDUG�ILQDQFLDO�LQFHQWLYHV��YDULHW\�RI�FKRLFH��DQG�EHOLHI�LQ�RIIVHW�HIIHFWLYHQHVV���

��&KULVWLQH�<DQNHO��³)$4��)RUHVW�&DUERQ�3URMHFWV�´�7KH�&OLPDWH�7UXVW��������

� (NH (LMJHODDU� ³9ROXQWDU\ FDUERQ RIIVHWV D VROXWLRQ IRU UHGXFLQJ WRXULVP HPLVVLRQV" $VVHVVPHQW RI� � � � � � � � � � � � � �
FRPPXQLFDWLRQ DVSHFWV DQG PLWLJDWLRQ SRWHQWLDO�´ 7UDYHO DQG 7RXULVP 5HVHDUFK $VVRFLDWLRQ (XURSH ����� � � � � � � � � � � �
$QQXDO�&RQIHUHQFH��������
�
��%URXZHU�HW�DO���³$�&RQYHQLHQW�7UXWK��DLU�WUDYHO�SDVVHQJHUV¶�ZLOOLQJQHVV�WR�SD\�WR�RIIVHW�WKHLU�&2��
HPLVVLRQV´��������

��&KRL�HW�DO���³)O\LQJ�ZLWK�FOLPDWH�OLDELOLW\"�(FRQRPLF�YDOXDWLRQ�RI�YROXQWDU\�FDUERQ�RIIVHWV�XVLQJ�IRUFHG�
FKRLFHV�´�(OVHYLHU��������

��&KHUQHY�HW�DO��³&KRLFH�RYHUORDG��$�FRQFHSWXDO�UHYLHZ�DQG�PHWD�DQDO\VLV�´�(OVHYLHU��������
��9LFNL�%URZQ��³&DUERQ�2IIVHWV�'R�1RW�:RUN�´�5HVSRQVLEOH�7UDYHO��

����KWWSV���ZZZ�WKHJXDUGLDQ�FRP�HQYLURQPHQW������MXQ����FOLPDWHFKDQJH�FOLPDWHFKDQJH�

��

https://www.theguardian.com/environment/2007/jun/16/climatechange.climatechange
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�����9LGHR�&RQIHUHQFLQJ�$OWHUQDWLYH��
6WXGLHV KDYH VXFFHVVIXOO\ DUJXHG WKDW YLGHR FRQIHUHQFLQJ FDQ UHGXFH DLU WUDYHO DQG WKXV� � � � � � � � � � � � �
KHOS WR FXUE *+* HPLVVLRQV� KRZHYHU� VXFK VWXGLHV DOVR DVVXPH WDUJHW JURXSV KDYH� � � � � � � � � � � � �
DFFHVV�WR�DGHTXDWH�YLGHR�FRQIHUHQFLQJ�WHFKQRORJ\� ����

�
)LJXUH �� 2YHUDOO FDUERQ IRRWSULQW JHQHUDWHG IURP VFLHQFH PDNLQJ SURFHVV� 6RXUFH� $FKWHQ HW� DO� �&DUERQ� � � � � � � � � � � � � � �
)RRWSULQW�RI�6FLHQFH��0RUH�7KDQ�)O\LQJ ���

,Q JHQHUDO� SK\VLFDO EDUULHUV WR XVLQJ YLGHR�FRQIHUHQFLQJ LQFOXGH WKH FRVW RI EX\LQJ�� � � � � � � � � � � �
RSHUDWLQJ� DQG PDLQWDLQLQJ WKH WHFKQRORJ\� DV ZHOO DV GHDOLQJ ZLWK WKH LQHYLWDEOH� � � � � � � � � � � �
WHFKQLFDO SUREOHPV� 0HDQZKLOH� VRPH RWKHU VSHFLILF EDUULHUV WR YLGHR�FRQIHUHQFLQJ DW� � � � � � � � � ���

8%& LQFOXGH D ODFN RI DZDUHQHVV RI DYDLODEOH YLGHR FRQIHUHQFLQJ VRIWZDUH� WKH TXDOLW\ RI� � � � � � � � � � � � � �
HTXLSPHQW� DQG OLPLWHG WHFKQLFDO NQRZOHGJH WR RSHUDWH FRQIHUHQFLQJ VRIWZDUH� 7KHUH� � � � � � � � � ���

DUH DOVR WKH VRFLDO FRVWV RI YLGHR FRQIHUHQFLQJ WR FRQVLGHU� 7KH DGYDQWDJHV RI� � � � � � � � � � � � �
IDFH�WR�IDFH LQWHUDFWLRQV DUH LUUHIXWDEOH� HVSHFLDOO\ ZKHQ WU\LQJ WR HVWDEOLVK QHZ� � � � � � � � � �
FRQQHFWLRQV� RU ZKHQ SLWFKLQJ D QHZ LGHD� 0RUHRYHU� LW LV GLIILFXOW WR SLFN XS VRFLDO FXHV� � � � � � � � � � � � � � � �
RU�ERG\�ODQJXDJH�WKURXJK�YLUWXDO�DOWHUQDWLYHV� � ���

���/HZLV�HW�DO���³8VH�RI�YLGHRFRQIHUHQFLQJ�LQ�:DOHV�WR�UHGXFH�FDUERQ�GLR[LGH�HPLVVLRQV��WUDYHO�FRVWV�DQG�
WLPH�´�-RXUQDO�RI�WHOHPHGLFLQH�DQG�WHOHFDUH��������

�� /DL 	 3UDWW� ³7HFKQRORJLFDO &RQVWUDLQWV DQG ,PSOHPHQWDWLRQ %DUULHUV RI 8VLQJ 9LGHRFRQIHUHQFLQJ IRU� � � � � � � � � � � � �
9LUWXDO 7HDFKLQJ LQ1HZ =HDODQG 6HFRQGDU\ 6FKRROV�´ -RXUQDO RI 7HFKQRORJ\ DQG 7HDFKHU (GXFDWLRQ�� � � � � � � � � � � �
�����
���:\QHV�	�'RQQHU��³�%HHVIWWMRK�KVIIRLSYWI�KEW�IQMWWMSRW�JVSQ�&YWMRIWW�6IPEXIH�%MV�8VEZIP�EX�4YFPMGǧ
-RWXMXYXMSRW��%�'EWI�WXYH]�SJ�XLI�9RMZIVWMX]�SJ�&VMXMWL�'SPYQFME�Ɖ�.YP]�������

���)HUUDQ�	�:DWWV��µ9LGHRFRQIHUHQFLQJ�LQ�WKH�)LHOG��$�+HXULVWLF�3URFHVVLQJ�0RGHO¶��0DQDJHPHQW�6FLHQFH��
9ROXPH����1R����6HSWHPEHU������

��
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�
)LJXUH �� 6XUYH\ UHVSRQVHV� DV SDUW RI D UHVHDUFK SURMHFW DLPHG WR FXUE DLU WUDYHO E\ IDFXOW\ DW 8%&�� � � � � � � � � � � � � � � � � � �
6RXUFH��'RQQHU�HW�DO����$GGUHVVLQJ�*UHHQKRXVH�*DV�(PLVVLRQV����

7KHUHIRUH� WKH DVVXPSWLRQV RXWOLQHG DERYH DUH QRW YDOLG EHFDXVH YLGHR�FRQIHUHQFLQJ� � � � � � � � � �
SROLF\� DV LW FXUUHQWO\ VWDQGV� DVVXPHV WKDW DOO 8%& IDFXOW\ KDYH WKH ILQDQFLDO DQG� � � � � � � � � � � � � �
WHFKQLFDO UHVRXUFHV� WKH DGHTXDWH WHFKQRORJLFDO XQGHUVWDQGLQJ� DQG WKH GHVLUH WR IRUJR� � � � � � � � � � �
LQ�SHUVRQ�VRFLDO�LQWHUDFWLRQV���

���7$5*(7�%(+$9,285��
)DFXOW\ PHPEHUV DW 8%& PXVW UHGXFH WKHLU DLU WUDYHO VXEVWDQWLDOO\� $LU WUDYHO E\ IDFXOW\� � � � � � � � � � � � � �
PHPEHUV DFFRXQWV IRU D VWDJJHULQJ ����� SHUFHQW RI WRWDO FDPSXV HPLVVLRQV� ,Q D� � � � � � � � � � � � ���

���� VWXG\� HPLVVLRQV SHU 8%& IDFXOW\ PHPEHU ZHUH IRXQG WR EH WKH HTXLYDOHQW RI �� WR� � � � � � � � � � � � � � � �
�� SHUFHQW RI WKH *+* IRRWSULQW IURP DQ DYHUDJH &DQDGLDQ� DQG �� WR �� SHUFHQW RI WKH� � � � � � � � � � � � � � � � �
DYHUDJH�%&�UHVLGHQW� ����

���%(+$9,285$/�,17(59(17,21��
�����,QWHQW�
2XU SURSRVHG LQWHUYHQWLRQ ZLOO HQFRXUDJH WKH WDUJHW DXGLHQFH �WR UHGXFH DLU WUDYHO E\� � � � � � � � � � � � �
SURYLGLQJ LQIRUPDWLRQ RQ DQ LQGLYLGXDO¶V FDUERQ IRRWSULQW LQ UHDO�WLPH� DQG E\ RXWOLQLQJ� � � � � � � � � � � �
DOWHUQDWLYH RSWLRQV �WR DLU WUDYHO� VXFK DV YLGHR FRQIHUHQFLQJ� ,QGLYLGXDO XVHUV ZLOO UHFHLYH� � � � � � � � � � � � �
D SK\VLFDO FDUERQ�HPLWWDQFH FDOFXODWLRQ DIWHU FODLPLQJ WUDYHO H[SHQVHV RQ WKH 8%&� � � � � � � � � � �
7UDYHO 5HLPEXUVHPHQW SRUWDO XVHG E\ IDFXOW\� :H DLP WR HQFRXUDJH XVHUV WR UHIOHFW RQ� � � � � � � � � � � � � �
WKHLU FDUERQ RXWSXW� DQG RSW IRU DOWHUQDWLYH VRXUFHV LQ VXEVHTXHQW VFHQDULRV� ,Q WKH� � � � � � � � � � � � �
SURFHHGLQJ VHFWLRQ� ZH RXWOLQH WKH WKUHH NH\ FRPSRQHQWV RI WKH SURSRVHG LQWHUYHQWLRQ�� � � � � � � � � � � �

���,ELG���

���,ELG���

��
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3OHDVH QRWH WKDW HDFK DUP RI WKH LQWHUYHQWLRQ LV GHVLJQHG WR ZRUN VLPXOWDQHRXVO\ DV RQH� � � � � � � � � � � � � � �
XQLW��KRZHYHU��IRU�WKH�VDNH�RI�VLPSOLFLW\��ZH�ZLOO�GHVFULEH�HDFK�FRPSRQHQW�VHSDUDWHO\���

�����+RZ�LW�:RUNV�
)DFXOW\ PHPEHUV ZLOO FRQWLQXH WR FODLP WKHLU H[SHQVHV XVLQJ WKH 7UDYHO ([SHQVH� � � � � � � � � � � �
5HLPEXUVHPHQW )RUP �7(5)�� EXW D IHZ QHZ DGGLWLRQV WR WKH IRUP KDYH EHHQ DGGHG WR� � � � � � � � � � � � � � �
DFFRPPRGDWH DFFXUDWH FDUERQ FDOFXODWLRQV� � �6HH $SSHQGL[ (� &KDQJHV WR 7(5) IRU� � � � � � � � � � �
PRUH LQIRUPDWLRQ�� )ROORZLQJ VXEPLVVLRQ RI WKH FODLP� D FDUERQ�HPLWWDQFH FDOFXODWLRQ� � � � � � � � � �
SDJH �&(&3� ZLOO SRS�XS RQ WKH XVHU¶V EURZVHU SDJH� 7KH SRS�XS SDJH ZLOO LQFOXGH DQ� � � � � � � � � � � � � � �
RYHUYLHZ RI WKH XVHU¶V FDUERQ�IRRWSULQW� PHDVXUHG E\ WKH DPRXQW RI FDUERQ GLR[LGH� � � � � � � � � � � �
�&� ���� HPLWWHG DV D UHVXOW RI WKHLU IOLJKW VSHFLILFDWLRQV� 7KH &(&3 ZLOO DOVR LQFOXGH YLVXDOV� � � � � � � � � � � � � � �
DQG HGXFDWLRQDO PDWHULDO WR GLVFRXUDJH IXWXUH DLU WUDYHO� 7KH &(&3 ZLOO EH HPDLOHG WR� � � � � � � � � � � � � �
HDFK XVHU IROORZLQJ D VXEPLVVLRQ� SURYLGLQJ D UHFRUG RI WKH FODLPDQW¶V LQIRUPDWLRQ� � �6HH� � � � � � � � � � � � �
$SSHQGL[�'��(PDLO�&RS\�RI�&(&3����

�������&RPSRQHQW�2QH��0HVVDJLQJ�WR�1XGJH�%HKDYLRXU�&KDQJH�
'LIIHUHQW W\SHV RI PHVVDJLQJ ZLOO EH LQFRUSRUDWHG LQWR WKH &(&3 WR QXGJH IDFXOW\� � � � � � � � � � � � �
EHKDYLRXU� :H SURSRVH LQFRUSRUDWLQJ WKUHH VSHFLILF PHVVDJLQJ LQWHUYHQWLRQV WR LQVWLJDWH� � � � � � � � � �
FKDQJH� IUDPLQJ RU VDOLHQFH WDFWLFV� SHUVRQLILHG PHVVDJLQJ DQG GHVFULSWLYH QRUP� � � � � � � � � �
PHVVDJLQJ� � �6HH $SSHQGL[ &� &(&3 9HUVLRQV IRU LOOXVWUDWLYH H[DPSOHV��� 2XU SURSRVDO WR� � � � � � � � � � � �
LQFRUSRUDWH WKUHH GLIIHUHQW W\SHV RI PHVVDJLQJ WDFWLFV LV GHULYHG IURP VHYHUDO� � � � � � � � � � �
SV\FKRORJLFDO VWXGLHV WKDW VXJJHVW GLIIHUHQW W\SHV RI PHVVDJLQJ KDYH GLIIHUHQW VRFLDO� � � � � � � � � � �
DQG FRJQLWLYH RXWFRPHV� 3OHDVH VHH $SSHQGL[ %� 0HVVDJLQJ IRU &(&3� �IRU H[DPSOHV RI� � � � � � � � � � � � �
SURSRVHG PHVVDJLQJ� FRJQLWLYH IXQFWLRQV� DQG MXVWLILFDWLRQV�� �,W LV UHFRPPHQGHG WR WUDFN� � � � � � � � � � �
GLYHUVLRQ PHWULFV DVVRFLDWHG ZLWK HDFK SURSRVHG PHVVDJH WR HQVXUH IXWXUH PHVVDJHV� � � � � � � � � � �
DUH�WDLORUHG�HIIHFWLYHO\���

�
)LJXUH �� ([DPSOH RI ZKDW WKH &(&3 ZLOO ORRN OLNH� 3KRWR FUHGLWV� �7ZLWWHU��#%&*RY1HZV�� %HQLWD :HOWHU� � � � � � � � � � � � � � �
#�SL[DED\����8%&�2NDQDJDQ�1HZV���7DPDUD�/HLJK�#�IOLFNU�
�

��

https://www.producer.com/2018/08/b-c-ranchers-suffer-as-fires-persist/
https://pixabay.com/photos/power-plant-industry-chimney-2411932/
https://news.ok.ubc.ca/2016/01/27/ubc-leverages-technology-to-recruit-prospective-medical-students/
https://www.flickr.com/photos/shinybird/6195165833
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������&RPSRQHQW�7ZR��9LVXDOL]LQJ�<RXU�&DUERQ�)RRWSULQW��
9LVXDOO\� WKH &(&3 ZLOO DOVR LQFOXGH DQ ³HPLVVLRQV DOORWPHQW PHWUH´ �($0�� ZKLFK ZLOO� � � � � � � � � � � � �
GHFUHDVH ZLWK HYHU\ IOLJKW ORJJHG� (DFK LQGLYLGXDO ZLOO VWDUW ZLWK D VSHFLILF DPRXQW RI� � � � � � � � � � � � � �
HPLVVLRQV� :KHQ IDFXOW\ PHPEHUV FODLP WKHLU IOLJKWV� WKH ($0 ZLOO GHFUHDVH GHSHQGLQJ� � � � � � � � � � � �
RQ WKH DPRXQW RI FDUERQ HPLWWHG� )DFXOW\ PHPEHUV ZLOO EH DOORWWHG D �� WRQQH �SHU SHUVRQ� � � � � � � � � � � � � � � �
EXGJHW� KRZHYHU� ZH UHFRPPHQG UHGXFLQJ WKH HPLVVLRQV DOORZDQFH E\ ��� WRQQHV RQ� � � � � � � � � � � �
DQ�DQQXDO�EDVLV����6HH�$SSHQGL[�$��(PLVVLRQV�&DOFXODWLRQV�,QIRUPDWLRQ����

�
)LJXUH����9LVXDOL]LQJ�\RXU�FDUERQ�HPLVVLRQV�LV�D�JUHDW�ZD\�WR�QXGJH�EHKDYLRXUDO�FKDQJH���

([FHVVLYH DLU WUDYHO XVH ZLOO EH LOOXVWUDWHG E\ SURJUDPPLQJ WKH ($0 WR GHVFHQG LQWR� � � � � � � � � � � � � �
QHJDWLYH HPLVVLRQV� 7KHUH DUH QR UDPLILFDWLRQV VKRXOG D IDFXOW\ PHPEHU GHSOHWH WKHLU� � � � � � � � � � � �
($0 EHIRUH WKH EHJLQQLQJ RI WKH VXEVHTXHQW \HDU� +RZHYHU� YLVXDO QXGJHV PD\� � � � � � � � � � � �
HQFRXUDJH IDFXOW\ WR UHGXFH DLU WUDYHO EHFDXVH DEVWUDFW LQIRUPDWLRQ DERXW WKH� � � � � � � � � � �
HQYLURQPHQW DQG *+*V ZLOO EH UHSUHVHQWHG LQ D ZD\ WKDW DOORZV FRQVXPHUV WR IRFXV RQ� � � � � � � � � � � � � � �
NH\ LQIRUPDWLRQ DQG PDNH D PRUH LQIRUPHG GHFLVLRQ� 7KLV SURFHVV LV NQRZQ DV PHQWDO� � � � � � � � � � � � � ���

DFFRXQWLQJ� DQG LW VHUYHV WKH ³LPSRUWDQW FRJQLWLYH IXQFWLRQ RI VLPSOLI\LQJ DVSHFWV RI WKH� � � � � � � � � � � � �
FRPSOH[�ZRUOG�´ ����

������&RPSRQHQW�7KUHH��3URYLGLQJ�$OWHUQDWLYHV�
/RFDWHG EHVLGH WKH ($0� WKHUH ZLOO EH D FOLFN�DEOH OLQN GHWDLOLQJ ³)OLJKW $OWHUQDWLYHV�´� � � � � � � � � � � � �
7KLV OLQN ZLOO RXWOLQH VHYHUDO ZD\V IDFXOW\ PHPEHUV FDQ KHOS UHGXFH DLU WUDYHO DQG WKXV�� � � � � � � � � � � � � � �
RIIVHW WKHLU FDUERQ IRRWSULQWV� :H EHOLHYH WKLV SURFHVV ZLOO HQFRXUDJH IDFXOW\ PHPEHUV WR� � � � � � � � � � � � �
EH PRUH FRJQL]DQW RI WKHLU FKRLFHV LQ WKH IXWXUH� +HUH� LQGLYLGXDOV ZLOO KDYH DQ� � � � � � � � � � � � � �
RSSRUWXQLW\ WR UHSOHQLVK WKHLU ($0V E\ WZHDNLQJ KDELWV� )DFXOW\ PHPEHUV ZLOO ORJ WKHLU� � � � � � � � � � � � �
DFWLYLWLHV �L�H� YLGHR FRQIHUHQFLQJ� WKURXJK WKH 7(5)� DV LI WKH\ ZHUH FODLPLQJ D IOLJKW�� � � � � � � � � � � � � �
7KH &(&3 ZLOO SRS�XS ZLWK D SRVLWLYH PHVVDJH � �VHH $SSHQGL[ &� &(&3 9HUVLRQV��� DQG� � � � � � � � � � � � � �
D FDOFXODWLRQ LOOXVWUDWLQJ KRZ PDQ\ FDUERQ�HPLVVLRQV ZHUH QRW HPLWWHG DV D UHVXOW RI� � � � � � � � � � � � �
WKHLU�GHFLVLRQ��7KLV�DPRXQW�ZLOO�EH�DGGHG�EDFN�WR�WKHLU�($0��DQG�WKH�F\FOH�ZLOO�FRQWLQXH���

$OWKRXJK XVHUV PD\ UHSOHQLVK WKHLU HPLVVLRQV E\ ORJJLQJ IOLJKW DOWHUQDWLYHV��L�H� YLGHR� � � � � � � � � � �
FRQIHUHQFLQJ��XVHUV PD\ QRW EDQN WKHLU HPLVVLRQ DPRXQWV EH\RQG WKH ��WRQQH PDUN�� � � � � � � � � � �
7KLV GHVLJQ FRPSRQHQW LV PHDQW WR GLVFRXUDJH IDFXOW\ PHPEHUV IURP DFFXPXODWLQJ D� � � � � � � � � � � �
ODUJH EXGJHW� DQG HPLWWLQJ ZHOO EH\RQG WKH VXJJHVWHG DPRXQW RI *+*V LQ D VKRUW� � � � � � � � � � � � � �
WLPHIUDPH���

���(FRQRPLF�3V\FKRORJ\��&KDSWHU�����

���(FRQRPLF�3V\FKRORJ\��&KDSWHU�����

��
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�

�
)LJXUH����9LVXDOL]LQJ�SRVLWLYH�FRQWULEXWLRQV�PD\�HQFRXUDJH�VXVWDLQHG�EHKDYLRXUDO�FKDQJH���
�

���$1$/<6,6�$1'�327(17,$/�287&20(6�
7LPH VHULHV DQDO\VLV �WLPH�GRPDLQ� WR PHDVXUH FDUERQ HPLVVLRQV E\ IDFXOW\ PHPEHUV� � � � � � � � � � �
FRXOG EH XVHG WR DVVHVV WKH HIIHFWLYHQHVV RI WKLV SURSRVHG LQWHUYHQWLRQ� $ VXFFHVVIXO� � � � � � � � � � � � �
EHKDYLRXUDO FKDQJH IURP WKLV LQWHUYHQWLRQ LV WZR�IROG� LW ZLOO FRQVWLWXWH IDFXOW\ PHPEHUV� � � � � � � � � � � �
UHGXFLQJ WKHLU DLU WUDYHO� DQG LW ZLOO LQYROYH IDFXOW\ PHPEHUV UHPDLQLQJ ZLWK WKH ($0� � � � � � � � � � � � � �
IUDPHZRUN IRU RQH \HDU�� �6XVWDLQDEOH VXFFHVV ZRXOG LQFOXGH D JUDGXDO UHGXFWLRQ LQ DLU� � � � � � � � � � � � �
WUDYHO� DV GHWHUPLQHG E\ PLQLPL]LQJ WKH DQQXDO HPLVVLRQV DOORWPHQW VHW IRU IDFXOW\� � � � � � � � � � � �
PHPEHUV� :H ZLOO PHDVXUH WKHVH HPLVVLRQV E\ FRPSDULQJ DLU WUDYHO FDUERQ HPLVVLRQV� � � � � � � � � � � �
PRQWK�RYHU�PRQWK� DQG \HDU�RYHU�\HDU� :H DOVR VXJJHVW DQDO\]LQJ YLGHR FRQIHUHQFLQJ� � � � � � � � �
XSWDNH UDWHV� DV D PHDQV RI SURMHFWLQJ SRWHQWLDO DLU WUDYHO GLYHUVLRQV� 2YHUDOO� WKH DLP LV� � � � � � � � � � � � � � �
WR SURYLGH IDFXOW\ PHPEHUV ZLWK UHDO�WLPH LQIRUPDWLRQ WR FXOWLYDWH D FXOWXUH RI VWUDWHJLF� � � � � � � � � � � � �
SODQQLQJ DQG WR SURYLGH PRUH HQYLURQPHQWDOO\ VXVWDLQDEOH RSWLRQV WR UHSODFH DLU WUDYHO� � � � � � � � � � � �
DQG�UHGXFH�HPLVVLRQV���

$SDUW IURP SRWHQWLDO FKDOOHQJHV LQ WHFKQRORJLFDO LQIUDVWUXFWXUH� IDFXOW\ PHPEHUV PD\� � � � � � � � � �
ZLVK WR RSW�RXW RI WKLV LQWHUYHQWLRQ� 7KH ELJJHVW LPSHGLPHQW WR WKH VXFFHVV RI WKLV� � � � � � � � � � � � � �
LQWHUYHQWLRQ LV WKH EURDGHU SUREOHP RI PHWULFV RI TXDOLW\ LQ DFDGHPLD� 6SHDNLQJ DW� � � � � � � � � � � � �
LQWHUQDWLRQDO FRQIHUHQFHV LV YLUWXDOO\ D UHTXLUHPHQW� DV IDU DV IDFXOW\ SURPRWLRQV DQG� � � � � � � � � � � �
WHQXUH LV FRQFHUQHG LQ WKH FXUUHQW DFDGHPLF HQYLURQPHQW� *LYHQ WKDW WUDYHO JUDQWV DUH D� � � � � � � � � � � � � �
XQLYHUVDOO\ UHFRJQLVHG IRUP RI DFNQRZOHGJLQJ PHULW UHVHDUFK� SK\VLFDO DEVHQFH DW� � � � � � � � � �
FRQIHUHQFHV FRXOG VHW QRW RQO\ WKH IDFXOW\ EXW DOVR WKH LQVWLWXWLRQV� DW D FRPSHWLWLYH� � � � � � � � � � � � � �
GLVDGYDQWDJH���
�

��
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���,03/,&$7,216�$1'�6&$/,1*��
7KLV LQWHUYHQWLRQ FRXOG EH D ILUVW VWHS WRZDUGV LQWHJUDWLQJ LQGLYLGXDO DLU WUDYHO GDWD LQWR D� � � � � � � � � � � � � � �
ODUJHU FHQWUDOLVHG V\VWHP� D V\VWHP ZKHUH HPLVVLRQV FRXOG EH DXWRPDWLFDOO\ FDOFXODWHG� � � � � � � � � � �
DQG�RU�H[SRUWHG�IRU�DVVHVVPHQWV��

$ FHQWUDOL]HG V\VWHP ZLOO LQFUHDVH WKH DFFXUDF\ RI LQVWLWXWLRQ�ZLGH HPLVVLRQV UHSRUWLQJ�� � � � � � � � � � �
SURYLGLQJ WKH JUDQXODU GDWD QHFHVVDU\ IRU ERWK LQGLYLGXDOV DQG LQVWLWXWLRQV WR VHW WDUJHWV�� � � � � � � � � � � � �
WUDFN SURJUHVV� DQG GHYHORS�HYDOXDWH PLWLJDWLRQ VWUDWHJLHV� 7KH LQWHUYHQWLRQ FRXOG DOVR� � � � � � � � � ���

EH VFDOHG�XS WR LQFOXGH VWDII� 7KH FDUERQ EXGJHW GRHV QRW QHFHVVDULO\ KDYH WR EH IL[HG� � � � � � � � � � � � � � �
DW���WRQQHV�DQG�FRXOG�EH�DGMXVWHG��EDVHG�RQ�WKH�SDUWLFXODU�GHPRJUDSKLF¶V�IO\LQJ�KLVWRU\���

+RZHYHU� ZLWKRXW VRXQG SROLF\ UHYLVLRQV DORQJVLGH WKLV LQWHUYHQWLRQ ² L�H� VWDQGDUGL]HG� � � � � � � � � � �
HPLVVLRQ EXGJHWV RU FKDQJHV WR WHQXUH UHTXLUHPHQWV ² ZH H[SHFW WKHUH ZLOO EH� � � � � � � � � � � � �
FKDOOHQJHV WR RYHUFRPH ZKHQ VFDOLQJ�XS� ,I WKHVH FKDOOHQJHV DUH QRW FRQVLGHUHG DQG� � � � � � � � � � � �
DSSURSULDWHO\ DGGUHVVHG GXULQJ WKH GHYHORSPHQW DQG LPSOHPHQWDWLRQ RI WKLV� � � � � � � � �
LQWHUYHQWLRQ� DQ\ GHVLUHG JDLQV IURP WKH LQWHUYHQWLRQ ZLOO EH VKRUW�OLYHG� )RU D� � � � � � � � � � � �
FRPSUHKHQVLYH UHYLHZ RI H[LVWLQJ SROLF\ FKDOOHQJHV� IXWXUH SROLF\ FKDOOHQJHV� DQG� � � � � � � � � �
RYHUDOO�LQWHUYHQWLRQ�FKDOOHQJHV���VHH�$SSHQGL[�)��,QWHUYHQWLRQ�&KDOOHQJHV���� �

���:\QHV�	�'RQQHU��³�%HHVIWWMRK�KVIIRLSYWI�KEW�IQMWWMSRW�JVSQ�&YWMRIWW�6IPEXIH�%MV�8VEZIP�EX�4YFPMGǧ
-RWXMXYXMSRW�%�'EWI�WXYH]�SJ�XLI�9RMZIVWMX]�SJ�&VMXMWL�'SPYQFME�Ɖ�.YP]�����������

�

��
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���$33(1',&(6��
$SSHQGL[�$��(PLVVLRQV�&DOFXODWLRQV�,QIRUPDWLRQ��
&DOFXODWLRQ�([SODQDWLRQ��
$Q LQGLYLGXDO¶V DOORWWHG FDUERQ DOORZDQFH ZLOO EH FDOFXODWHG E\ FRQVLGHULQJ D IHZ NH\� � � � � � � � � � � � �
LWHPV� WKH DYHUDJH DPRXQW RI HPLVVLRQV FXUUHQWO\ HPLWWHG E\ 8%& IDFXOW\ PHPEHUV� WKH� � � � � � � � � � � � �
FXUUHQW UDWH RI JOREDO HPLVVLRQV SHU SHUVRQ� DQG WKH VXJJHVWHG UDWH RI JOREDO HPLVVLRQV� � � � � � � � � � � � � �
SHU SHUVRQ� &XUUHQWO\� WKH JOREDO DYHUDJH SHU SHUVRQ SURGXFHV ��� PHWULF WRQQHV RI� � � � � � � � � � � � �
FDUERQ GLR[LGH DQQXDOO\� 7R OLPLW JOREDO WHPSHUDWXUH ULVH WR ��& DERYH SUH�LQGXVWULDO� � � � � � � � � � � ���

OHYHOV� HDFK LQGLYLGXDO VKRXOG OLPLW WKHPVHOYHV WR ��� WRQQHV DQQXDOO\� D QXPEHU� � � � � � � � � � � �
LQFOXGLQJ DQ LQGLYLGXDO¶V HQWLUH FDUERQ EXGJHW� QRW MXVW IRU IO\LQJ� $W 8%&�� � � � � � � � � � � �
EXVLQHVV�UHODWHG DLU WUDYHO HPLVVLRQV WRWDO ������ � ������ WRQQHV RI &� �� DQQXDOO\�� � � � � � � � � � � �
ZKLFK LV HTXLYDOHQW WR �� WR �� SHUFHQW RI WKH WRWDO DQQXDO HPLVVLRQV IURP WKH RSHUDWLRQ� � � � � � � � � � � � � � � �
RI WKH 8%& FDPSXV� 7KHUHIRUH� 8%& IDFXOW\ PHPEHUV DUH VSHQGLQJ DERYH DQG� � � � � � � � � � � ���

EH\RQG WKH ��� WRQQH FDS DQG WKH ��� JOREDO DYHUDJH� ������ GLYLGHG E\ 8%&¶V ������ � � � � � � � � � � � � � �
IDFXOW\ PHPEHUV LV DERXW ���� WRQQHV SHU SHUVRQ DQQXDOO\� &RQVLGHULQJ DOO RI WKH� � � � � � � � � � � � ���

DYDLODEOH LQIRUPDWLRQ� ZH SURSRVH DQ HPLVVLRQV DOORWPHQW WKDW LV PDQDJHDEOH IRU 8%&� � � � � � � � � � � �
IDFXOW\ PHPEHUV� EXW RQH WKDW ZLOO GHFUHDVH RYHU WLPH� :H EHOLHYH DQ LQLWLDO DQQXDO� � � � � � � � � � � � � �
EXGJHW RI � WRQQHV SHU IDFXOW\ PHPEHU ZLOO EH DFKLHYDEOH� KRZHYHU� ZH UHFRPPHQG� � � � � � � � � � � � �
UHGXFLQJ WKH HPLVVLRQV DOORZDQFH E\ ��� WRQQHV RQ DQ DQQXDO EDVLV� :H XQGHUVWDQG� � � � � � � � � � � � �
WKLV HPLVVLRQV DOORZDQFH GRHV QRW FRPSO\ ZLWK JOREDOO\ UHFRJQL]HG FDUERQ HPLVVLRQ� � � � � � � � � � �
UDWHV� EXW ZH KDYH UHDVRQ WR EHOLHYH WKLV LQWHUYHQWLRQ PD\ IDLO LI WKH GHVLUHG JRDO� � � � � � � � � � � � � � �
UHTXLUHV�GUDVWLF�EHKDYLRXUDO�FKDQJHV���

� �

���³6KRXOG�\RX�EH�WKLQNLQJ�DERXW�\RXU�SHUVRQDO�&DUERQ�%XGJHW"�´�)OLJKWQRRN�7HDP��0DUFK����������

���:\QHV�	�'RQQHU��³�%HHVIWWMRK�KVIIRLSYWI�KEW�IQMWWMSRW�JVSQ�&YWMRIWW�6IPEXIH�%MV�8VEZIP�EX�4YFPMGǧ
-RWXMXYXMSRW�%�'EWI�WXYH]�SJ�XLI�9RMZIVWMX]�SJ�&VMXMWL�'SPYQFME�Ɖ�.YP]�����������

���³8%&�2YHUYLHZ�	�)DFWV�´�7KH�8QLYHUVLW\�RI�%ULWLVK�&ROLPELD���

��
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$SSHQGL[�%��0HVVDJLQJ�IRU�&(&3�

7DFWLF� ([DPSOH�RI�0HVVDJH� 3XUSRVH� -XVWLILFDWLRQ��

)UDPLQJ�RU�
6DOLHQFH�
�
�

³<RXU�UHWXUQ�IOLJKW�IURP�
9DQFRXYHU�WR�7RURQWR�
HPLWWHG������WRQQHV�RI�
&� ����LQWR�WKH�DWPRVSKHUH�
�WKDW¶V�HTXLYDOHQW�WR���

������SRXQGV�RI�FRDO�
EXUQHG�´ ���

7R�HQFRXUDJH�D�
EHKDYLRXU�FKDQJH�
E\�LOOXVWUDWLQJ�WKH�
LQGLYLGXDO�LPSDFW�
IDFXOW\�PHPEHUV�
KDYH�RQ�WKH�
HQYLURQPHQW��

$������VWXG\�IRXQG�WKDW�
QHJDWLYHO\�IUDPHG�RU�VDOLHQW�
PHVVDJHV�HOLFLW�DQWLFLSDWHG�
VKDPH�LQ�UHFLSLHQWV��ZKLFK�
PDNHV�WKHP�SURQH�WR�
HQJDJH�LQ�
SUR�HQYLURQPHQWDO�
EHKDYLRXUV��7KLV�SURFHVV�
DOORZV�UHFLSLHQWV�WR�UHJDLQ��
D�SRVLWLYH�YLHZ�RI�
WKHPVHOYHV� ���

'HVFULSWLYH�
1RUP�
0HVVDJLQJ�

³<RX¶UH�DPRQJVW�WKH�
����RI�8%&�IDFXOW\�
PHPEHUV��QRW�XVLQJ�
YLGHR�FRQIHUHQFLQJ�IRU�
QRQ�HVVHQWLDO�PHHWLQJV�
LQVWHDG�RI�IO\LQJ��,V�\RXU�
IOLJKW��UHDOO\ ��QHFHVVDU\"´��

7R�SURPRWH�YLGHR�
FRQIHUHQFLQJ�DV�
WKH�VRFLDO�QRUP��

$������VWXG\�DQDO\]LQJ�WKH�
HIIHFWLYHQHVV�RI�VRFLDO�QRUP�
QXGJHV�LQ�IRRG�
FRQVXPSWLRQ�GHWHUPLQHG�
WKDW�UDQNLQJ�LQIRUPDWLRQ�
ZLWKLQ�D�QRUPDWLYH�
FRPSDULVRQ�VDPSOH�
LQFUHDVHV�ZLOOLQJQHVV�WR�SD\�
IRU�KHDOWK\�IRRGV��L�H��³\RX�
DUH�LQ�WKH�PRVW�XQKHDOWK\�
����RI�HDWHUV�´ ���

���³)OLJKW�(PLVVLRQV�&DOFXODWRU�´�2IIVHWWHUV���

���³*UHHQKRXVH�*DV�(TXLYDOHQFLHV�&DOFXODWRU�´�(3$��0DUFK�������

���$PDWXOOL�HW�DO���³7KH�(IIHFW�RI�1HJDWLYH�0HVVDJLQJ�)UDPLQJ�RQ�*UHHQ�&RQVXPSWLRQ��$Q�,QYHVWLJDWLRQ�RQ�
WKH�5ROH�RI�6KDPH�´�-RXUQDO�RI�%XVLQHVV�(WKLFV�����-XO\�������

���$OGURYDQGL�HW�DO���³6RFLDO�QRUPV�DQG�UDQN�EDVHG�QXGJLQJ��&KDQJLQJ�ZLOOLQJQHVV�WR�SD\�IRU�KHDOWK\�IRRG�´�
-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\�������� �

���



9,68$/,=,1*�<285�&$5%21�)22735,17�

3HUVRQDO�
6WRU\WHOOLQJ�
�QHJDWLYH�
SHUVRQLILFDWLRQV�
RI�
HQYLURQPHQWDO�
LVVXHV�� �

³.HYLQ�%RRQ�LV�D�ORFDO�
%�&��FDWWOH�UDQFKHU��+LV�
OLYHOLKRRG�ZDV�
GHYDVWDWHG�E\�WKH������
ZLOGILUHV��$FW�QRZ�WR�
DGGUHVV�WKH�FOLPDWH�
HPHUJHQF\�´ ���

��
��

7R�UHPLQG�IDFXOW\�
PHPEHUV�WKDW�WKH�
OLYHV�RI�UHDO�
LQGLYLGXDOV�DUH�
DIIHFWHG�E\�
FOLPDWH�FKDQJH�
DQG�WKDW�ZH�DUH�DOO�
FXOSDEOH�LQ�WU\LQJ�
WR�PLWLJDWH�WKH�
GDPDJH�E\�
WZHDNLQJ�RXU�
KDELWV��

&RQFHSWV�VXFK�DV�SV\FKLF�
QXPELQJ�DQG�LGHQWLILDEOH�
YLFWLP�HIIHFW��,9(��FRPH�
LQWR�SOD\�KHUH��,9(�UHIHUV�WR�
DQ�LQGLYLGXDO
V�WHQGHQF\�WR�
RIIHU�JUHDWHU�DLG�WR�VSHFLILF��
LGHQWLILDEOH�YLFWLPV�WKDQ�WR�
DQRQ\PRXV��VWDWLVWLFDO�
YLFWLPV��&RXQWOHVV�VWXGLHV�
KDYH�YDOLGDWHG�VXFK�FODLPV�
LQ�UHFHQW�\HDUV� ���

3V\FKLF�QXPELQJ�LV�D�
VLPLODU�FRQFHSW��VXJJHVWLQJ�
SHRSOH�DUH�QXPEO\�
LQGLIIHUHQW�WR�WKH�SOLJKW�RI�
RQH�LQGLYLGXDO��ZKR�LV�RQH�
RI�PDQ\�LQ�D�PXFK�JUHDWHU�
SUREOHP��+XPDQV�UHODWH�WR�
SHUVRQDO�VWRULHV�EDVHG�RQ�
WKHLU�FDSDFLW\�WR�H[SHULHQFH�
DIIHFW� ���

3RVLWLYH�
0HVVDJLQJ��

³&RQJUDWXODWLRQV��<RX�
KDYH�VDYHG������WRQQHV�
RI�FDUERQ�IURP�HQWHULQJ�
WKH�DWPRVSKHUH��7KDW¶V�
�����WUDVK�EDJV�RI�ZDVWH�
UHF\FOHG�LQVWHDG�RI�
ODQGILOOHG�´�

7R�HQFRXUDJH�
VXVWDLQHG�
EHKDYLRXUDO�
FKDQJH�WKURXJK�
SRVLWLYH�
DIILUPDWLRQ���

�7KH������VWXG\��&OLPDWH�
&KDQJH�DQG�0RUDO�
-XGJHPHQW���IRXQG�WKDW�
OLQNLQJ�DFWLRQ�RQ�FOLPDWH�
FKDQJH�WR�SRVLWLYH�PRUDO�
HPRWLRQV��VXFK�DV�
JUDWLWXGH�DQG�SULGH��PD\�
KHOS�FRPEDW�IHHOLQJV�RI�
JXLOW�DQG�VKDPH�E\�
³GHFUHDVLQJ�GHIHQVLYH�
SURFHVVLQJ´�RI�YHU\�
IULJKWHQLQJ�DQG�FRPSOH[�
LQIRUPDWLRQ�DERXW�FOLPDWH�
FKDQJH� ���

� �

���%DUE�*OHQ��³%�&�UDQFKHUV�VXIIHU�DV�ILUHV�SHUVLVW�´�$XJXVW����������

���/HH�	�)HHOH\��³7KH�LGHQWLILDEOH�YLFWLP�HIIHFW��D�PHWD�DQDO\WLF�UHYLHZ�´�6RFLDO�,QIOXHQFH��$XJXVW���������

���3DXO�6ORYLF��³6FLHQFH�%ULHIV��3V\FKLF�1XPELQJ�DQG�*HQRFLGH�´��������

���0DUNRZLW]�	�6KDULII��³&OLPDWH�FKDQJH�DQG�PRUDO�MXGJHPHQW´�1DWXUH�&OLPDWH�&KDQJH��������������

���
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$SSHQGL[�&��&(&3�9HUVLRQV�

�

�0RYLQJ OHIW WR ULJKW� 7KH PHVVDJLQJ WDFWLFV DUH IUDPLQJ�VDOLHQFH� GHVFULSWLYH QRUP� � � � � � � � � � �
PHVVDJLQJ��SHUVRQLILHG�PHVVDJLQJ��DQG�SRVLWLYH�PHVVDJLQJ�WKDW�HOLFLWV�SULGH��

3KRWR�FUHGLWV���
7ZLWWHU��#%&*RY1HZV���%HQLWD�:HOWHU�#�SL[DED\����8%&�2NDQDJDQ�1HZV���7DPDUD�/HLJK�#�IOLFNU�
� �

���

https://www.producer.com/2018/08/b-c-ranchers-suffer-as-fires-persist/
https://pixabay.com/photos/power-plant-industry-chimney-2411932/
https://news.ok.ubc.ca/2016/01/27/ubc-leverages-technology-to-recruit-prospective-medical-students/
https://www.flickr.com/photos/shinybird/6195165833
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$SSHQGL[�'��(PDLO�&RS\�RI�&(&3�

� �

���
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$SSHQGL[�(��&KDQJHV�WR�7(5)�
7KLV VHFWLRQ LOOXVWUDWHV NH\ FKDQJHV RXU WHDP KDV PDGH WR WKH 7UDYHO ([SHQVH� � � � � � � � � � � � �
5HLPEXUVHPHQW )RUP� .H\ FKDQJHV DUH KLJKOLJKWHG LQ UHG� DQG LQFOXGH DGGLWLRQDO� � � � � � � � � � �
LQIRUPDWLRQ� VXFK DV WUDYHO RULJLQ� DQG WKH DELOLW\ WR FODLP DOWHUQDWLYH RSWLRQV �L�H� YLGHR� � � � � � � � � � � � � �
FRQIHUHQFLQJ��SXEOLF�WUDQVSRUWDWLRQ��RU�GULYLQJ���

� �

���



9,68$/,=,1*�<285�&$5%21�)22735,17�

$SSHQGL[�)��,QWHUYHQWLRQ�&KDOOHQJHV��

([LVWLQJ�3ROLF\�&KDOOHQJHV�� )XWXUH�3ROLF\�&KDOOHQJHV�� 2YHUDOO�,QWHUYHQWLRQ�
&KDOOHQJHV��

7HQXUH�UHTXLUHPHQWV���)DFXOW\�
PHPEHUV�ZLVKLQJ�WR�PDNH�WHQXUH�
DUH�HQFRXUDJHG�WR�FRQGXFW�DQG�
H[SRVH�WKHLU�UHVHDUFK�WKURXJK�
WUDGLWLRQDO�PHGLXPV�WKDW�UHTXLUH�
VLJQLILFDQW�DLU�WUDYHO��L�H��
FRQIHUHQFHV��VSHDNLQJ�
RSSRUWXQLWLHV��QHWZRUNLQJ�HYHQWV��
HWF��$OVR��GLIIHUHQW�GHSDUWPHQWV�
PD\�KDYH�GLIIHUHQW�DLU�WUDYHO�
UHTXLUHPHQWV���

6WDQGDUGL]HG�HPLVVLRQ�
EXGJHWV ���7KLV�LQWHUYHQWLRQ�
LV�GHVLJQHG�WR�QXGJH�
IDFXOW\�EHKDYLRXU��LW�LV�QRW�
DQ�HQIRUFHDEOH�SROLF\��7R�
HQVXUH�VXVWDLQDEOH�
UHGXFWLRQV�LQ�IDFXOW\�DLU�
WUDYHO��ZH�DQWLFLSDWH�WKH�
QHHG�IRU�8%&�ZLGH�
HPLVVLRQV�SROLF\��7KLV�
SROLF\�VKRXOG�LQWHJUDWH�
SRWHQWLDO�SROLF\�FKDQJHV�WR�
IDFXOW\�WHQXUH�UHTXLUHPHQWV�
�L�H��LI�WHQXUH�UHTXLUHPHQWV�
DUH�UHGHVLJQHG��
LPSOHPHQWLQJ�DQ�
HQIRUFHDEOH�HPLVVLRQV�
EXGJHW�PD\�EH�PRUH�
DFKLHYDEOH����

7UDQVLWLRQDO�JURZLQJ�
SDLQV ���IDFXOW\�PHPEHUV�
PD\�ILQG�WZHDNV�WR�WKH�
7(5)�D�QXLVDQFH��7KH�
&(&3�PD\�DOVR�FDXVH�D�
GLVWXUEDQFH�WR�IDFXOW\�
PHPEHUV��:H�H[SHFW�WKHUH�
ZLOO�EH�VRPH�EDFNODVK�
WRZDUG�WKH�LQWHUYHQWLRQ��EXW�
JLYHQ�WKH�VXEWOHW\�RI�WKH�
FKDQJHV��ZH�DQWLFLSDWH�
EURDGHU�DFFHSWDQFH���

(PDLO�SROLF\ ���$WWDFKLQJ�WKH�
&(&3�UHVXOWV�WR�WKH�
FODLP�UHLPEXUVHPHQW�HPDLO�PD\�
QRW�EH�ZHOO�UHFHLYHG�E\�IDFXOW\��
7KRVH�LQGLYLGXDOV�ZKR�YLHZ�WKH�
HPDLO�DV�DQ�DQQR\DQFH�PD\�ZLVK�
WR�RSW�RXW�RI�UHFHLYLQJ�WKLV�
LQIRUPDWLRQ���

5HERXQG�HIIHFW���7KH�($0�
PD\�HQFRXUDJH�DQ�LQFUHDVH�
LQ�DLU�WUDYHO�DPRQJVW�WKRVH�
IDFXOW\�PHPEHUV�ZKR�GR�QRW�
KDYH�D�KLVWRU\�RI�H[FHVVLYH�
DLU�WUDYHO���

,QIRUPDWLRQ�6KDULQJ�DQG�
&RPPXQLFDWLRQ�7HFKQRORJ\��
$FFHVV�WR�IDFLOLWLHV�DQG�VRIWZDUH�
IRU�WHOHFRQIHUHQFLQJ�FDQ�YDU\�E\�
IDFXOW\��EXLOGLQJ��DQG�GHSDUWPHQW��
7KHUH�LV�D�ODFN�RI��LQFHQWLYH�IRU�
VKDULQJ�RI�UHVRXUFHV�EHFDXVH�
GHSDUWPHQWV�PDNH��LQYHVWPHQWV�
LQ�WHFKQRORJLHV�DQG�,7�VWDII�IURP�
WKHLU�UHVSHFWLYH�EXGJHWV�DQG�
WKHUHIRUH�SUHIHU�SULPDU\�DFFHVV�
IRU�WKHLU�RZQ�IDFXOW\�DQG�VWDII� ����

&RPSOLDQFH ���7KH�ODUJHU�
WKH�WDUJHW�DXGLHQFH��WKH�
PRUH�GLIILFXOW�LW�ZLOO�EH�WR�
HQVXUH�SROLF\�FRPSOLDQFH��
L�H��ZKDW�ZLOO�EH�WKH�
UHSHUFXVVLRQV�IRU�H[WHQGLQJ�
WKH�HPLVVLRQV�EXGJHW��DQG�
KRZ�ZLOO�LPSOHPHQWHUV�WUDFN�
WKLV�GDWD"�

7HFKQLFDO�/HDUQLQJ�&XUYH��
)DFXOW\�PHPEHUV�PD\�EH�
UHOXFWDQW�WR�OHDUQ�DERXW�
YLGHR�FRQIHUHQFLQJ�
WHFKQRORJ\��RU�PD\�ILQG�LW�
GLIILFXOW�WR�XVH�WKH�
WHFKQRORJ\�DYDLODEOH�LQ�WKHLU�
GHSDUWPHQW���

� �

���:\QHV�	�'RQQHU��³�%HHVIWWMRK�+VIIRLSYWI�+EW�)QMWWMSR�*VSQ�&YWMRIWW�6IPEXIH�%MV�8VEZIP�EXǧ
4YFPMG�-RWXMXYXMSR��%�'EWI�7XYH]�SJ�9RMZIVWMX]�SJ�&VMXMWL�'SPYQFME�Ɖ�.YP]��������

���
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���%,%/,2*5$3+<�
$FKWHQ��:RXWHU�0�-���-RDQD�$OPHLGD��DQG�%DUW�0X\V��³&DUERQ�)RRWSULQW�RI�6FLHQFH��0RUH�WKDQ�

)O\LQJ´���(FRORJLFDO�,QGLFDWRUV������1RYHPEHU�����������±����
KWWSV���GRL�RUJ���������M�HFROLQG������������ ���

$OGURYDQGL��6LOYLR��*RUGRQ�'��$��%URZQ��DQG�$OH[�0��:RRG��³6RFLDO�1RUPV�DQG�5DQN�%DVHG�
1XGJLQJ��&KDQJLQJ�:LOOLQJQHVV�WR�3D\�IRU�+HDOWK\�)RRG�´��-RXUQDO�RI�([SHULPHQWDO�
3V\FKRORJ\��$SSOLHG ������QR���������������±�����KWWSV���GRL�RUJ���������[DS������� ���

$PDWXOOL��&HVDUH��0DWWHR�'H�$QJHOLV��$OHVVDQGUR�0��3HOXVR��,VDEHOOD�6RVFLD��DQG�*LDQOXLJL�
*XLGR��³7KH�(IIHFW�RI�1HJDWLYH�0HVVDJH�)UDPLQJ�RQ�*UHHQ�&RQVXPSWLRQ��$Q�
,QYHVWLJDWLRQ�RI�WKH�5ROH�RI�6KDPH´���-RXUQDO�RI�%XVLQHVV�(WKLFV�������QR�����-XO\��������
����±�����KWWSV���GRL�RUJ���������V���������������[���

%URXZHU��5���/��%UDQGHU��DQG�3��9DQ�%HXNHULQJ��µ³$�&RQYHQLHQW�7UXWK´��$LU�7UDYHO�3DVVHQJHUV¶�
:LOOLQJQHVV�WR�3D\�WR�2IIVHW�7KHLU�&2��(PLVVLRQV¶���&OLPDWLF�&KDQJH��� ���QR�����2FWREHU�
����������±������KWWSV���GRL�RUJ���������V���������������� ���

%URZQ��9LFNL��³&DUERQ�2IIVHWWLQJ�)OLJKWV��$�'DQJHURXV�'LVWUDFWLRQ��+HOSLQJ�'UHDPHUV�'R�´�
5HVSRQVLEOH�7UDYHO ���EORJ���$FFHVVHG�0DUFK�����������
KWWSV���ZZZ�UHVSRQVLEOHWUDYHO�FRP�FRS\�FDUERQ�RIIVHWV���

&KHUQHY��$OH[DQGHU��8OI�%|FNHQKROW��DQG�-RVHSK�*RRGPDQ��³&KRLFH�2YHUORDG��$�&RQFHSWXDO�
5HYLHZ�DQG�0HWD�$QDO\VLV´���-RXUQDO�RI�&RQVXPHU�3V\FKRORJ\������QR�����$SULO��������
���±�����KWWSV���GRL�RUJ���������M�MFSV������������ ���

&KRL��$QG\�6���6WHIDQ�*|VVOLQJ��DQG�%UHQW�:��5LWFKLH��³)O\LQJ�ZLWK�&OLPDWH�/LDELOLW\"�(FRQRPLF�
9DOXDWLRQ�RI�9ROXQWDU\�&DUERQ�2IIVHWV�8VLQJ�)RUFHG�&KRLFHV´���7UDQVSRUWDWLRQ�5HVHDUFK�
3DUW�'��7UDQVSRUW�DQG�(QYLURQPHQW������-XO\�����������±����
KWWSV���GRL�RUJ���������M�WUG������������ ���

'DYLG�6X]XNL�)RXQGDWLRQ��³$LU�7UDYHO�DQG�&OLPDWH�&KDQJH�´�'DYLG�6X]XNL�)RXQGDWLRQ��
$FFHVVHG�0DUFK�����������
KWWSV���GDYLGVX]XNL�RUJ�ZKDW�\RX�FDQ�GR�DLU�WUDYHO�FOLPDWH�FKDQJH����

'DYLHV��1LFN��������³7KH�,QFRQYHQLHQW�7UXWK�DERXW�WKH�&DUERQ�2IIVHW�,QGXVWU\�´��7KH�*XDUGLDQ ���
-XQH�����������VHF��(QYLURQPHQW��
KWWSV���ZZZ�WKHJXDUGLDQ�FRP�HQYLURQPHQW������MXQ����FOLPDWHFKDQJH�FOLPDWHFKDQJH ���

(JDQ��0DUN��³1XGJH�'DWDEDVH�Y���´��6WLUOLQJ�%HKDYLRXUDO�6FLHQFH�&HQWUH��$FFHVVHG�0DUFK�����
������
KWWSV���ZZZ�VWLU�DF�XN�PHGLD�VWLUOLQJ�VHUYLFHV�IDFXOWLHV�VRFLDO�VFLHQFHV�UHVHDUFK�GRFXPHQWV
�1XGJH�'DWDEDVH�����SGI���

(LMJHODDU��(NH��³9ROXQWDU\�&DUERQ�2IIVHWV�D�6ROXWLRQ�IRU�5HGXFLQJ�7RXULVP�(PLVVLRQV"�
$VVHVVPHQW�RI�&RPPXQLFDWLRQ�$VSHFWV�DQG�0LWLJDWLRQ�3RWHQWLDO´���(XURSHDQ�-RXUQDO�RI�
7UDQVSRUW�DQG�,QIUDVWUXFWXUH�5HVHDUFK �����QR������-XQH�����������±����
KWWSV���GRL�RUJ����������HMWLU��������������� ���

���

https://doi.org/10.1016/j.ecolind.2013.05.025
https://doi.org/10.1037/xap0000048
https://doi.org/10.1007/s10551-017-3644-x
https://doi.org/10.1007/s10584-008-9414-0
https://www.responsibletravel.com/copy/carbon-offsets
https://www.responsibletravel.com/copy/carbon-offsets
https://doi.org/10.1016/j.jcps.2014.08.002
https://doi.org/10.1016/j.trd.2018.02.018
https://davidsuzuki.org/what-you-can-do/air-travel-climate-change/
https://davidsuzuki.org/what-you-can-do/air-travel-climate-change/
https://www.theguardian.com/environment/2007/jun/16/climatechange.climatechange
https://www.theguardian.com/environment/2007/jun/16/climatechange.climatechange
https://www.stir.ac.uk/media/stirling/services/faculties/social-sciences/research/documents/Nudge-Database-1.2.pdf
https://www.stir.ac.uk/media/stirling/services/faculties/social-sciences/research/documents/Nudge-Database-1.2.pdf
https://doi.org/10.18757/ejtir.2011.11.3.2933
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)OHPLQJ��*UHJJ��DQG�8UV�=LHJOHU���(QYLURQPHQWDO�WUHQGV�LQ�DYLDWLRQ�WR���������,&$2�
(QYLURQPHQWDO�UHSRUW�������DYLDWLRQ�DQG�FOLPDWH�FKDQJH�����������������$FFHVVHG�0DUFK�
����������
KWWSV���ZZZ�LFDR�LQW�HQYLURQPHQWDO�SURWHFWLRQ�'RFXPHQWV�(QYLURQPHQWDO5HSRUWV������(1
95HSRUW����BSJ������SGI����

)OLJKWQRRN�7HDP��³6KRXOG�<RX�%H�7KLQNLQJ�DERXW�<RXU�3HUVRQDO�&DUERQ�%XGJHW"´��)OLJKWQRRN�
�EORJ���0DUFK�����������
KWWSV���ZZZ�IOLJKWQRRN�FRP�VKRXOG�\RX�EH�WKLQNLQJ�DERXW�\RXU�SHUVRQDO�FDUERQ�EXGJHW���

*OHQ��%DUE��³%�&��5DQFKHUV�6XIIHU�DV�)LUHV�3HUVLVW�´��������7KH�:HVWHUQ�3URGXFHU���EORJ���$XJXVW�
������������KWWSV���ZZZ�SURGXFHU�FRP���������E�F�UDQFKHUV�VXIIHU�DV�ILUHV�SHUVLVW����

*ROG�6WDQGDUG��³&OHDQHU�&RRN�6WRYHV�LQ�5ZDQGD´��7KH�*ROG�6WDQGDUG��$FFHVVHG�0DUFK�����
��������KWWSV���ZZZ�JROGVWDQGDUG�RUJ�SURMHFWV�FOHDQHU�FRRN�VWRYHV�UZDQGD ���

+DUYH\��&KHOVHD�DQG�(	(�1HZV��³+RZ�WKH�&RURQDYLUXV�3DQGHPLF�LV�$IIHFWLQJ�&2��(PLVVLRQV�´�
6FLHQWLILF�$PHULFDQ��0DUFK�����������
KWWSV���ZZZ�VFLHQWLILFDPHULFDQ�FRP�DUWLFOH�KRZ�WKH�FRURQDYLUXV�SDQGHPLF�LV�DIIHFWLQJ�FR��
HPLVVLRQV����

/DL��.�:��	�3UDWW��.��³7HFKQRORJLFDO�&RQVWUDLQWV�DQG�,PSOHPHQWDWLRQ�%DUULHUV�RI�8VLQJ�
9LGHRFRQIHUHQFLQJ�IRU�9LUWXDO�7HDFKLQJ�LQ�1HZ�=HDODQG�6HFRQGDU\�6FKRROV�´�-RXUQDO�RI�
7HFKQRORJ\�DQG�7HDFKHU�(GXFDWLRQ������������������������:D\QHVYLOOH��1&�86$��6RFLHW\�
IRU�,QIRUPDWLRQ�7HFKQRORJ\�	�7HDFKHU�(GXFDWLRQ��5HWULHYHG�$SULO���������IURP�
KWWSV���ZZZ�OHDUQWHFKOLE�RUJ�H]SUR[\�OLEUDU\�XEF�FD�SULPDU\�S�����������

/HH��6H\RXQJ��DQG�7KRPDV�+XJK�)HHOH\��³7KH�,GHQWLILDEOH�9LFWLP�(IIHFW��$�0HWD�$QDO\WLF�
5HYLHZ´���6RFLDO�,QIOXHQFH ������QR�������-XO\�����������±�����
KWWSV���GRL�RUJ������������������������������ ���

/HZLV��'HO\WK��*O\QLV�7UDQWHU��DQG�$ODQ�7�$[IRUG��³8VH�RI�9LGHRFRQIHUHQFLQJ�LQ�:DOHV�WR�
5HGXFH�&DUERQ�'LR[LGH�(PLVVLRQV��7UDYHO�&RVWV�DQG�7LPH´���-RXUQDO�RI�7HOHPHGLFLQH�DQG�
7HOHFDUH ������QR�����$SULO�����������±����KWWSV���GRL�RUJ���������MWW��������������

/X��-LQ�/RQJ��DQG�=KDQJ�<L�6KRQ��³([SORULQJ�$LUOLQH�3DVVHQJHUV¶�:LOOLQJQHVV�WR�3D\�IRU�&DUERQ�
2IIVHWV´���7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�'��7UDQVSRUW�DQG�(QYLURQPHQW������QR�����0DUFK�
����������±�����KWWSV���GRL�RUJ���������M�WUG������������ ���

0DUNRZLW]��(]UD�0���DQG�$]LP�)��6KDULII��³&OLPDWH�&KDQJH�DQG�0RUDO�-XGJHPHQW´���1DWXUH�
&OLPDWH�&KDQJH �����QR�����$SULO�����������±�����KWWSV���GRL�RUJ���������QFOLPDWH���� ���

2IIVHWWHUV��³)OLJKW�(PLVVLRQV�&DOFXODWRU�´�$FFHVVHG�0DUFK�����������
KWWSV���ZZZ�RIIVHWWHUV�FD�HGXFDWLRQ�FDOFXODWRUV�IOLJKW�HPLVVLRQV�FDOFXODWRU���

3UDPDQLN��0DODELND��³2Q�WKH�(QYLURQPHQWDO�,PSDFW�RI�$FDGHPLF�&RQIHUHQFHV�´�������3HWHU�
:DOO�,QVWLWXWH�IRU�$GYDQFHG�6WXGLHV��-XQH����������
KWWSV���SZLDV�XEF�FD�ZDOO�SDSHUV�WKH�HQYLURQPHQWDO�LPSDFW�DFDGHPLF�FRQIHUHQFHV���
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