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$EVWUDFW

2XU UHVHDUFK LQYHVWLJDWHG WKH SHUFHSWLRQV RI NH\ VWDNHKROGHUV �UHVLGHQWV� H[SHUWV DQG

SROLF\�PDNHUV� DERXW QDWXUH�EDVHG VROXWLRQV WR VWRUPZDWHU PDQDJHPHQW DW FDPSXV UHVLGHQWLDO

EXLOGLQJV DQG QHLJKERUKRRGV� 7KURXJK WKLV UHVHDUFK� ZH FUHDWHG ILYH UHFRPPHQGDWLRQV IRU

5($3 ��� �5HVLGHQW (QYLURQPHQW $VVHVVPHQW 3URJUDP� LQIRUPHG E\ WKH SHUVSHFWLYHV RI

UHVLGHQWV� H[SHUWV DQG SROLF\�PDNHUV SHUVSHFWLYHV� QRW RQO\ LQ WHUPV RI LPSURYHG VWRUPZDWHU

PDQDJHPHQW�EXW�DOVR�PRUH�HIIHFWLYH�LPSOHPHQWDWLRQ�RI�QDWXUH�EDVHG�VROXWLRQV�

�� ,QWURGXFWLRQ

7KH 5HVLGHQW (QYLURQPHQW $VVHVVPHQW 3URJUDP �5($3� LV D JUHHQ EXLOGLQJ UDWLQJ

V\VWHP WKDW SURYLGHV JXLGHOLQHV IRU WKH GHYHORSPHQW RI UHVLGHQWLDO EXLOGLQJV IRU WKH

8%&�9DQFRXYHU &DPSXV� 7KH 5($3 KLJKOLJKWV EXLOGLQJ VWDQGDUGV WKDW FDOO IRU ORZHU

HQYLURQPHQWDO LPSDFW ZKLOH KDYLQJ D SRVLWLYH LPSDFW RQ WKH FRPPXQLW\� %XLOGLQJV GHVLJQHG

XQGHU 5($3 PXVW PHHW D VHW RI VXVWDLQDELOLW\ SUHFRQGLWLRQV DQG FURVV D FHUWDLQ WKUHVKROG RI

DGGLWLRQDO SRLQWV� ZKLFK DUH DFKLHYHG ZLWK WKH LQFOXVLRQ RI DGGLWLRQDO VXVWDLQDEOH IHDWXUHV� RU

FUHGLWV� *ROG FHUWLILFDWLRQ LV FXUUHQWO\ UHDFKHG E\ DFKLHYLQJ �� H[WUD VXVWDLQDELOLW\ FUHGLWV

�8QLYHUVLW\ RI %ULWLVK &ROXPELD� ������ &XUUHQWO\� WKH 8%&�9DQFRXYHU FDPSXV KDV �� *ROG

5($3 FHUWLILHG EXLOGLQJV� DQG DOO QHZ QHLJKERUKRRG UHVLGHQWLDO EXLOGLQJV LQ WKH 8%&

QHLJKERUKRRG PXVW DFKLHYH D PLQLPXP RI *ROG &HUWLILFDWLRQ� 7KH ODWHVW YHUVLRQ RI 5($3

�5($3 ���� FXUUHQWO\ DZDUGV SRLQWV IRU HLJKW GLIIHUHQW FRPSRQHQWV� LQFOXGLQJ ZDWHU DQG

ELRGLYHUVLW\� ZKLFK WKLV SURMHFW ZLOO EH IRFXVLQJ RQ �8QLYHUVLW\ RI %ULWLVK &ROXPELD� �������

� $ORQJ�ZLWK�WKH�5($3���8%&�IROORZV�DQ ,QWHJUDWHG 6WRUPZDWHU�0DQDJHPHQW�3ODQ WKDW�HPSKDVL]HV�VWUHQJWKHQLQJ
WKH�FDPSXV¶V�UHVLOLHQFH�E\�YLHZLQJ�VWRUPZDWHU�DV�D�UHVRXUFH�WR�UHGXFH�WKH�ULVN�RI�IORRGLQJ��6LPLODUO\��WKH *UHHQ
%XLOGLQJ�$FWLRQ�3ODQ��*%$3� SLFWXUHV�D�PRUH�KROLVWLF V\VWHP�IRU�VWRUPZDWHU�PDQDJHPHQW�HQKDQFLQJ�WKH
ELRGLYHUVLW\�RQ�FDPSXV�

3URMHFW����
�

https://planning.ubc.ca/sites/default/files/2019-11/PLAN_UBC_ISMP_Final2017.pdf
https://planning.ubc.ca/sites/default/files/2019-11/PLAN_UBC_Green_Building_Action_Plan_Full.pdf
https://planning.ubc.ca/sites/default/files/2019-11/PLAN_UBC_Green_Building_Action_Plan_Full.pdf


)ROORZLQJ VXFK JXLGHOLQHV� 8%& LV FRPPLWWHG WR LQFRUSRUDWLQJ UDLQ JDUGHQV� ZDWHU UHXVH� VRIW

ODQGVFDSH DQG RWKHU VLPLODU IHDWXUHV� %HIRUH WKH UHOHDVH RI WKH QHZ YHUVLRQ RI 5($3 �5($3 �����

RXU 6(('6 SDUWQHUV ZDQWHG WR H[SORUH WKH RSLQLRQV DQG SHUVSHFWLYHV RI YDULRXV VWDNHKROGHUV RQ

WKH�VWRUPZDWHU�FRPSRQHQW�RI�WKH�5($3�

2XU UHVHDUFK DLPV WR DGGUHVV WKH VRFLDO VLGH RI LPSOHPHQWLQJ QDWXUH�EDVHG VWRUPZDWHU

PDQDJHPHQW DW 8%& UHVLGHQWLDO DUHDV� :H GLG WKLV E\ H[SORULQJ WKH UDQJH RI SHUVSHFWLYHV WKDW

H[LVW DW 8%& UHJDUGLQJ QDWXUH�EDVHG VROXWLRQV IRU VWRUPZDWHU PDQDJHPHQW� DV ZHOO DV WKHLU

SHUFHLYHG LPSRUWDQFH LQ SDVW DQG IXWXUH SURMHFWV� %DVHG RQ RXU ILQGLQJV� ZH DLP WR PDNH

UHFRPPHQGDWLRQV IRU 5($3 ��� RQ KRZ WR EHWWHU LQFRUSRUDWH D ZLGHU UDQJH RI SHUVSHFWLYHV WR

HQVXUH PRUH VXFFHVVIXO LPSOHPHQWDWLRQ DQG VXVWDLQDEOH PDQDJHPHQW RI QDWXUH�EDVHG VWRUPZDWHU

VWUDWHJLHV�

�� /LWHUDWXUH�5HYLHZ

7KH LPSDFWV RI FOLPDWH FKDQJH DUH LQFUHDVLQJO\ EHLQJ IHOW LQ XUEDQ HQYLURQPHQWV�

([WUHPH ZHDWKHU HYHQWV VXFK DV GURXJKWV� KHDWZDYHV DQG IORRGLQJ FDQ KDYH PDMRU LPSDFWV RQ WKH

OLYHV RI ORFDO UHVLGHQWV �6FKLHUPHLHU� ������ )ORRGLQJ HYHQWV� LQ SDUWLFXODU� DUH ODUJHO\ WKH UHVXOW

RI PRUH IUHTXHQW DQG LQWHQVH VWRUPV� DORQJ ZLWK LQFUHDVLQJO\ OLPLWHG LQILOWUDWLRQ GXH WR WKH ULVH LQ

LPSHUPHDEOH VXUIDFHV ZLWKLQ XUEDQ DUHDV� DQG WKH IDLOXUH RI H[LVWLQJ GUDLQDJH V\VWHPV WR

DFFRPPRGDWH WKH LQFUHDVHG VWRUPZDWHU YROXPHV �=LPPHUPDQ HW DO�� ������ &RQYHQWLRQDO

VROXWLRQV WR VWRUPZDWHU PDQDJHPHQW KDYH IRFXVHG VLPSO\ RQ PRYLQJ ZDWHU DZD\ IURP DIIHFWHG

VLWHV� ZLWKRXW FRQVLGHULQJ WKH HFRORJLFDO VLJQLILFDQFH RI WKLV ZDWHU� ,Q DGGLWLRQ WR IORRGLQJ�

VWRUPZDWHU FRQWDPLQDWLRQ E\ XUEDQ SROOXWDQWV KDV EHHQ D QRWDEOH HOHPHQW LQ FDXVLQJ WKH

GHWHULRUDWLRQ RI ELRGLYHUVLW\� DV ZHOO DV VXUIDFH ZDWHU DQG VRLO TXDOLW\ LQ XUEDQ DUHDV �:DOVK HW DO��
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������ )RU WKLV UHDVRQ� D JURZLQJ DPRXQW RI DWWHQWLRQ KDV EHHQ JLYHQ WR WKH LPSOHPHQWDWLRQ RI

DOWHUQDWLYH PHWKRGV RI VWRUPZDWHU PDQDJHPHQW � RQHV WKDW IDFLOLWDWH FOLPDWH FKDQJH LPSDFW

PLWLJDWLRQ��HIIHFWLYH�VWRUPZDWHU�PDQDJHPHQW��DQG�FXOWLYDWLQJ�HFRORJLFDO�ZHOO�EHLQJ�

,Q UHFHQW \HDUV� QDWXUH�EDVHG VROXWLRQV �1E6� KDYH JDLQHG LPPHQVH SRSXODULW\ DV

³VROXWLRQV WR VRFLHWDO FKDOOHQJHV WKDW LQYROYH ZRUNLQJ ZLWK QDWXUH´ �6HGGRQ HW DO�� ������ 1E6

SURYLGHV PXOWLSOH EHQHILWV IRU ERWK KXPDQ ZHOO�EHLQJ DQG ELRGLYHUVLW\� &LWLHV KDYH EHHQ

LPSOHPHQWLQJ VPDOOHU�VFDOH 1E6 VXFK DV JUHHQ URRIV� UDLQ JDUGHQV� DQG ELRVZDOHV IRU VWRUPZDWHU

PDQDJHPHQW �6KL� ������ &UHDWLQJ JUHHQ URRIV DQG SODQWLQJ WUHHV FDQ PRGHUDWH WKH LPSDFWV RI

KHDWZDYHV� FDSWXUH VWRUPZDWHU� DQG DOVR KDYH SRVLWLYH RXWFRPHV IRU PHQWDO DQG SK\VLFDO KHDOWK

�1DWXUH�%DVHG 6ROXWLRQV ,QLWLDWLYH� ������ 7KHUHIRUH� UHQDWXULQJ DUHDV WKURXJK WKH LQWHJUDWLRQ RI

1E6 QRW RQO\ SURYLGHV DQ LQQRYDWLYH� FRVW�HIIHFWLYH� DGDSWLYH PHWKRG IRU VWRUPZDWHU

PDQDJHPHQW EXW DOVR KDV D VLJQLILFDQW SRVLWLYH LPSDFW RQ KXPDQ KHDOWK� .RORNRWVD HW DO� ������

FODLP WKDW WKHUH DUH SK\VLRORJLFDO DQG SV\FKRORJLFDO EHQHILWV WR KXPDQ KHDOWK LQFOXGLQJ UHGXFHG

UHVSLUDWRU\ SUREOHPV� PRRG LPSURYHPHQW� DQG ORZHU VWUHVV� 7KHUHIRUH� 1E6� LI LPSOHPHQWHG

VXFFHVVIXOO\� FDQ EOXU WKH OLQHV EHWZHHQ VRFLR�HFRQRPLF V\VWHPV DQG RWKHU HFRV\VWHPV LQ

UHGXFLQJ�WKH�YXOQHUDELOLW\�RI�WKH�VRFLDO�HFRORJLFDO�V\VWHP�DV�D�ZKROH��6HGGRQ HW�DO���������

'HVSLWH WKH PDQ\ EHQHILWV RI 1E6� QXPHURXV VWXGLHV KDYH QRWHG VRFLDO EDUULHUV WR EH

VLJQLILFDQW KLQGUDQFHV WR LPSOHPHQWDWLRQ �$QGHUVRQ HW DO�� ����� &RQQRS HW DO�� ����� +HOGW HW

DO�� ����� 8UHWD HW DO�� ����� $QGHUVRQ DQG 5HQDXG� ����� 4L DQG %DUFOD\� ������ /DFN RI SXEOLF

DFFHSWDQFH �GHILQHG EURDGO\ DV FRRSHUDWLRQ� HQJDJHPHQW� VDWLVIDFWLRQ� DQG EX\�LQ �$QGHUVRQ HW

DO�� ������ DQG QHJDWLYH SHUFHSWLRQV RI LQIUDVWUXFWXUH DUH FLWHG DV VLJQLILFDQW FRQWULEXWRUV WR WKH

XQZLOOLQJQHVV WR DGRSW 1E6 �8UHWD HW DO�� ����� $QGHUVRQ HW DO�� ������ 9DULRXV UHDVRQV KDYH

EHHQ UHFRJQL]HG DV EDUULHUV WR IDYRXUDEOH SHUFHSWLRQV� ZLWK 7XUQHU HW DO� ������ DQG 0LOOHU 	
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0RQWDOWR ������ FLWLQJ ODFN RI VXIILFLHQW NQRZOHGJH RI WKH LQIUDVWUXFWXUH� $QGHUVRQ 	 5HQDXG

������ DQG 4L 	 %DUFOD\ ������ PHQWLRQLQJ XQDZDUHQHVV RI WKH VRFLDO� HFRORJLFDO DQG

ULVN�PDQDJHPHQW EHQHILWV RI JUHHQ LQIUDVWUXFWXUH� DQG 6WDGGRQ HW DO� ������ DQG /HH� -RUGDQ 	

+RUOH\ ������ UHIHUULQJ WR XUEDQ SODQQLQJ SULRULWLHV DQG SDWK GHSHQGHQF\� )RVWHULQJ SRVLWLYH

SHUFHSWLRQV RI 1E6 LV QHFHVVDU\� DV LW KDV EHHQ VKRZQ WR GHWHUPLQH WKH GLUHFWLRQ RI ODQGVFDSH

GHVLJQ DQG WR LPSURYH DFFHSWDQFH RI 1E6 LPSOHPHQWDWLRQ GHVSLWH LWV KLJKHU ILQDQFLDO FRVWV

�+HJJHU HW DO�� ������ 7KHUHIRUH� XQGHUVWDQGLQJ WKH SHUVSHFWLYHV RI WKH UHOHYDQW JURXSV RQ 1E6

FDQ SURYLGH YDOXDEOH LQIRUPDWLRQ RI WKHLU ZLOOLQJQHVV WR LPSOHPHQW� UHFHLYH DQG�RU XSNHHS VXFK

PHDVXUHV LQ WKHLU UHVLGHQWLDO DUHDV� )XUWKHUPRUH� FRXSOLQJ VXFK SHUVSHFWLYHV ZLWK D FRQVLGHUDWLRQ

RI KRZ VLJQLILFDQW SROLF\�PDNHUV DQG VFLHQFH DGYLVRUV VHH WKH UROH RI WKH SXEOLF WR EH FDQ IXUWKHU

DLG�LQ�UHFRJQL]LQJ�SRWHQWLDO�EDUULHUV�WR�HIIHFWLYH�LPSOHPHQWDWLRQ�RI�1E6�DQG�FLWL]HQ�HQJDJHPHQW�

�� 0HWKRGRORJLHV

�����,QWURGXFWLRQ

2XU UHVHDUFK JURXS FRQVLVWHG RI IRXU \RXQJ ZRPHQ� LQWHUQDWLRQDO VWXGHQWV IURP GLIIHUHQW

SDUWV RI WKH ZRUOG� ZKR ZHUH D SDUW RI WKH FRXUVH 5(6 ���� 4XDOLWDWLYH 0HWKRGV LQ

,QWHUGLVFLSOLQDU\ &RQWH[WV� $V SDUW RI RXU LQLWLDO JURXS FRQYHUVDWLRQV� ZH VKDUHG LGHDV ZLWK WKH

6(('6 6XVWDLQDELOLW\ UHVHDUFK FRRUGLQDWRU �%HQMDPLQ 6FKHXIIOHU�� WKH FRXUVH LQVWUXFWRU �'U�

/HLOD +DUULV�� DQG RXU 6(('6 SDUWQHUV �3HQQ\ 0DUW\Q DQG -DNH /L�� 7KHVH FRQYHUVDWLRQV KHOSHG

VKDSH�RXU�UHVHDUFK�TXHVWLRQV�DQG��WKH�RXWFRPHV�RI�RXU�UHVHDUFK�

7KH PHWKRGV VHOHFWHG DOLJQHG ZLWK WKH LQLWLDO REMHFWLYHV RI RXU UHVHDUFK� DQG 7DEOH �

LQGLFDWHV�RQO\�WKRVH�PHWKRGV�ZH�HPSOR\HG�LQ�RXU�GDWD�FROOHFWLRQ�
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7DEOH����0HWKRGV��REMHFWLYHV�DQG�H[SHFWHG�UHVXOWV�

0HWKRG 2EMHFWLYHV ([SHFWHG�RXWSXWV

/LWHUDWXUH�UHYLHZ

,GHQWLI\�FXUUHQW�DQG�HPHUJLQJ
VROXWLRQV�IRU�QDWXUH�EDVHG
VWRUPZDWHU�PDQDJHPHQW�

,QWURGXFWLRQ�RI�ILQDO�SDSHU��LPDJHV�EDVHG�VXUYH\�ZLWK
ZRUOG�OHDGLQJ�H[DPSOHV�RI�VWRUPZDWHU�PDQDJHPHQW��OLVW�RI
SRWHQWLDO�H[SHUWV�WR�LQWHUYLHZ��VHW�RI�UHVRXUFHV�DQG
WKHRU\�LQIRUPHG�UHFRPPHQGDWLRQV�IRU�5($3�����

6HPL��VWUXFWXUHG
LQWHUYLHZ

)RXU�LQWHUYLHZV�ZLWK�UHVHDUFKHUV�ZLWK�H[SHUWLVH�LQ�UDLQZDWHU
PDQDJHPHQW�DQG�JUHHQ�DUFKLWHFWXUH�VROXWLRQV��UHIHUHQFHV�WR
LQFOXGH�LQ�WKH�OLWHUDWXUH�UHYLHZ��H[DPSOHV�RI�VXFFHVVIXO
QDWXUH�EDVHG�VROXWLRQV�IRU�VWRUPZDWHU�PDQDJHPHQW�WR�LQIRUP
SROLF\�UHFRPPHQGDWLRQV�

6WUXFWXUHG�VXUYH\
�YLVXDO�HOHPHQWV�

8QGHUVWDQG�WKH�SHUFHSWLRQV�RI
UHVLGHQWV�DQG�SROLF\�PDNHUV
RQ�5($3�����VWUDWHJLHV�DQG
QDWXUH�EDVHG�VWRUPZDWHU
PDQDJHPHQW

���UHVSRQVHV�ZHUH�UHFRUGHG�IURP�WKH�VXUYH\��ZKHUH�WKH
UHVLGHQWV�FRPPHQWHG�RQ�WKH�SHUFHLYHG�HIIHFWLYHQHVV�RI�WKH
UDLQZDWHU�PDQDJHPHQW�VWUXFWXUH�DQG�WKH�GHVLUDELOLW\�RI�LWV
LPSOHPHQWDWLRQ�

)RFXV�JURXSV

2QH�IRFXV�JURXS�ZLWK�SROLF\�PDNHUV�LQYROYHG�LQ�WKH�5($3����
IRUPXODWLRQ�IRFXVHG�RQ�WKH�PDLQ�FRQFHUQV��IUXVWUDWLRQV�DQG
H[SHFWDWLRQV�DERXW�WKH�LPSOHPHQWDWLRQ�RI�QDWXUH�EDVHG
VROXWLRQV�RQ�FDPSXV�UHVLGHQFHV�

$VVHVV�WKH�VWRUPZDWHU
PDQDJHPHQW�JXLGHOLQHV�LQ
5($3�����DQG�WKHLU
DSSOLFDWLRQV�DQG�IXQFWLRQDOLW\
LQ�H[LVWLQJ�UHVLGHQWLDO�DUHDV

3DUWLFLSDQW
REVHUYDWLRQ

7KUHH�KRXUV�RI�REVHUYDWLRQ�GRFXPHQWHG�RQ�ILHOGQRWHV�DQG
DXGLRYLVXDO�UHFRUGV�VKRZLQJ�ZKDW�PDQDJHPHQW�SUDFWLFHV�DUH�LQ
SODFH�LQ�WKH�UHVLGHQWLDO�DUHDV��WKH�GLVWULEXWLRQ�RI�JUHHQ�VSDFHV
DQG�KRZ�WKH�UHVLGHQWV�XVH�WKRVH�VSDFHV�

$OO WKH REMHFWLYHV OLVWHG LQ WKH WDEOH UHVSRQG WR DQ RYHUDUFKLQJ JRDO RI UHFRPPHQGLQJ

SROLF\ UHYLHZV WR HQKDQFH FOLPDWH DGDSWDELOLW\ UHODWHG WR QDWXUDO V\VWHPV IRU 5($3 ��� EDVHG RQ

GLIIHUHQW VWDNHKROGHUV �UHVLGHQWV� H[SHUWV DQG SROLF\�PDNHUV� SHUVSHFWLYHV� :KLOH FROOHFWLQJ DQG

DQDO\]LQJ RXU GDWD� ZH NHSW LQ PLQG RXU SURSRVDO WR SURYLGH FRQFUHWH VXJJHVWLRQV IRU 5($3 ���

SROLF\ UHYLHZ RQ VWRUPZDWHU PDQDJHPHQW LQIRUPHG E\ WKH VXUYH\V� LQWHUYLHZV� IRFXV JURXS� DQG

OLWHUDWXUH�UHYLHZ�ZH�XQGHUWRRN�

�������(WKLFV�FRQVLGHUDWLRQV

:H GHVLJQHG RXU SURMHFW LQ D ZD\ WKDW FRPSOLHG ZLWK WKH 8%& 5HVHDUFK (WKLFV %RDUG

DSSOLFDWLRQ IRU 5(6���� $OO JURXS PHPEHUV FRPSOHWHG HWKLFV WUDLQLQJ SULRU WR HQJDJLQJ LQ
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UHVHDUFK DFWLYLWLHV �7&36 ��� &25(�� :H DOVR KRVWHG DOO LQWHUYLHZV DQG VXUYH\V RQOLQH LQ

FRQVLGHUDWLRQ RI &29,'���� DQG ZH IROORZHG WKH 8%& 5HVHDUFK (WKLFV %RDUG¶V EHVW SUDFWLFHV

JXLGH IRU YLGHR FRQIHUHQFLQJ� 7KH IRFXV JURXS DQG LQWHUYLHZ SDUWLFLSDQWV �QRQ�UHVHDUFKHUV� DOO

VLJQHG�D�FRQVHQW�IRUP��$SSHQGL[�$���DQG�DQRQ\PLW\ ZDV�PDLQWDLQHG�IRU�WKH�VXUYH\�

7R UHFUXLW UHVHDUFKHUV IRU WKH LQWHUYLHZV ZH VHQW WKHP DQ HPDLO LQYLWDWLRQ� DQG DVNHG WKHP

WR VLJQ D FRQVHQW IRUP� )RU WKH IRFXV JURXSV� ZH UHDFKHG RXW WR SROLF\�PDNHUV HQJDJHG LQ 5($3

GLUHFWO\ E\ HPDLO� DOVR DVNLQJ WKHP WR VLJQ D FRQVHQW IRUP� :H DOVR IROORZHG JXLGDQFH IURP WKH

UHVHDUFK HWKLFV RIILFH WR PDLQWDLQ SDUWLFLSDQW SULYDF\ GXULQJ LQWHUYLHZV DQG IRFXV JURXSV� DQG LQ

RXU UHVHDUFK RXWSXWV� QDPHO\ WKLV SDSHU DQG WKH SUHVHQWDWLRQ ZH ZLOO PDNH WR WKH 6(('6

SDUWQHUV�

�������5HVHDUFK�3DUWLFLSDQWV

,QWHUYLHZV� $ WRWDO RI IRXU H[SHUWV SDUWLFLSDWHG LQ WKH LQWHUYLHZV� $OO WKH H[SHUWV KDG H[SHULHQFH

ZLWK VWRUPZDWHU PDQDJHPHQW DQG QDWXUH�EDVHG VROXWLRQV IRU VWRUPZDWHU PDQDJHPHQW� 2QH RI

WKH�H[SHUWV�KDG�SUHYLRXVO\�DOVR�EHHQ�LQYROYHG�LQ�UHYLHZLQJ�WKH�5($3�

6WUXFWXUHG 6XUYH\� 7KLV VXUYH\ ZDV IRU WKH UHVLGHQWV RQ FDPSXV� 7KH VXUYH\ ZDV KRVWHG RQOLQH�

DQG�WKH�VXUYH\�45�FRGH�ZDV�GLVWULEXWHG�DURXQG�8%&�UHVLGHQWLDO�EXLOGLQJV�

)RFXV *URXSV� WZR SROLF\�PDNHUV� RQH GLUHFWO\ LQYROYHG LQ WKH IRUPXODWLRQ RI 5($3 ���� ZLWK

RYHU WHQ \HDUV RI H[SHULHQFH ZRUNLQJ RQ JUHHQ EXLOGLQJV PDQDJHPHQW DW 8%&� DQG RQH GLUHFWO\

FRQQHFWHG�WR�WKH�RYHUVLJKW�RI�VWRUPZDWHU�PDQDJHPHQW�SROLFLHV�
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����2EVHUYDWLRQV

,Q RUGHU WR DVVHVV H[LVWLQJ VWRUPZDWHU PDQDJHPHQW SUDFWLFHV DW 8%& FHUWLILHG XQGHU

5($3� WKUHH KRXUV RI REVHUYDWLRQV ZHUH FRQGXFWHG DW :HVEURRN 3ODFH� D UHVLGHQWLDO

QHLJKERUKRRG ORFDWHG LQ 6RXWK &DPSXV� MXVW VRXWK RI :HVW ��WK DYHQXH� 2EVHUYDWLRQV WRRN SODFH

RQ 0RQGD\� 1RYHPEHU ��� DQG 7KXUVGD\� 1RYHPEHU ��� ����� :HVEURRN LV 8%&¶V ODUJHVW

QHLJKERUKRRG� DQG DOO RI WKH UHVLGHQWLDO EXLOGLQJV GHYHORSHG WKHUH DUH 5($3�FHUWLILHG� ZLWK WKH

PDMRULW\ EHLQJ JROG FHUWLILHG� )LIW\ SHUFHQW RI WKH UHVLGHQFHV DUH GHVLJQDWHG DV ³ZRUN�VWXG\´

XQLWV� ZKLFK PHDQV WKDW DW OHDVW RQH PHPEHU RI HDFK KRXVHKROG PXVW EH DIILOLDWHG ZLWK 8%& DV

DQ HQUROOHG VWXGHQW� IDFXOW\ PHPEHU� RU VWDII PHPEHU� )RU RXU REVHUYDWLRQV ZH VHOHFWHG VHYHUDO

EXLOGLQJV XVHG IRU IDFXOW\ DQG VWDII KRXVLQJ� QDPHO\ :HEEHU +RXVH DQG /DUNVSXU +RXVH� ERWK

FHUWLILHG DV 5($3 JROG RU VLOYHU ZLWKLQ WKH ODVW �� \HDUV �VHH )LJXUH ��� )DFXOW\ DQG VWDII KRXVLQJ

XQLWV ZHUH FKRVHQ LQ RUGHU WR REVHUYH 5($3�FHUWLILHG EXLOGLQJV WKDW KRXVHG ORQJHU�WHUP

UHVLGHQWV� ZKR PD\ EH PRUH LQYHVWHG LQ WKH IXQFWLRQDOLW\ RI WKHLU UHVLGHQFHV DQG KDYH VRPH

GHVLUH WR VXSSRUW LPSURYHPHQWV WR EXLOGLQJ LPSDFWV RQ VWRUPZDWHU PDQDJHPHQW DQG ELRGLYHUVLW\�

7KH H[WHULRUV RI WKH UHVLGHQFHV ZHUH HDVLO\ DFFHVVLEOH IRU REVHUYDWLRQ� DQG REVHUYDWLRQV ZHUH

FRQGXFWHG RQ GD\V ZLWK GLIIHUHQW ZHDWKHU SDWWHUQV LQ RUGHU WR REVHUYH VWRUPZDWHU PDQDJHPHQW

XQGHU GU\ DQG ZHW FRQGLWLRQV� ,Q DGGLWLRQ WR VWRUPZDWHU PDQDJHPHQW LQIUDVWUXFWXUH DVVRFLDWHG

ZLWK LQGLYLGXDO EXLOGLQJV� :HVEURRN DOVR LQFOXGHV D QHLJKERUKRRG�VFDOH QDWXUH�EDVHG VWRUPZDWHU

PDQDJHPHQW V\VWHP� ZKLFK ZH DOVR LQFOXGHG LQ RXU REVHUYDWLRQV� 3RLQWV RI LQWHUHVW DVVRFLDWHG

ZLWK�WKLV�V\VWHP�LQFOXGH�.KRUDQD�3DUN��0XQGHOO�3DUN��DQG�1REHO�3DUN��)LJXUH����
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)LJXUH �� 0DS RI WKH :HVEURRN 3ODFH QHLJKERUKRRG ZLWK SRLQWV RI VSHFLILF REVHUYDWLRQ PDUNHG
�IURP WRS WR ERWWRP� VWRUPZDWHU FKDQQHO DW .KRUDQD 3DUN� :HEEHU +RXVH� /DUNVSXU +RXVH�
VWRUPZDWHU FROOHFWLRQ SRQG DW 0XQGHOO 3DUN� DQG VWRUPZDWHU UHWHQWLRQ SRQG DW 1REHO 3DUN�
�:HVEURRN��������

����6XUYH\V

������5HVLGHQWV�VXUYH\

$Q RQOLQH VXUYH\ ZDV PDGH XVLQJ 4XDOWULFV IRU WKH UHVLGHQWV RQ FDPSXV �$SSHQGL[ %�� $

SRVWHU ZDV PDGH ZLWK WKH VXUYH\ 45 FRGH DQG GLVWULEXWHG WR YDULRXV UHVLGHQWLDO EXLOGLQJV ZLWK
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WKH KHOS RI WKH UHVLGHQW OLIH PDQDJHU� $P\ 6WHZDUW RQ 1RYHPEHU ��WK� 7KH VXUYH\ WRRN

DSSUR[LPDWHO\���PLQXWHV�WR�FRPSOHWH�DQG�PDLQWDLQHG�DQRQ\PLW\�

7KH VXUYH\ ZDV PRVWO\ SLFWRULDO� ZKHUH WKH UHVLGHQWV ZHUH SURYLGHG ZLWK SLFWXUHV RI �

GLIIHUHQW VWRUPZDWHU PDQDJHPHQW PHWKRGV �ERWK JUHHQ DQG JUD\� QDPHO\� UDLQ JDUGHQ� JUHHQ

URRI� SRURXV SDYHPHQWV�SHUPHDEOH VXUIDFHV� GUDLQ� VWRUP SLSH� DQG ULYHU FDQDO� )RU WKH ILUVW SDUW

RI WKH VXUYH\� WKH SDUWLFLSDQWV ZHUH DVNHG WR UDWH WKH SHUFHLYHG HIIHFWLYHQHVV RI WKH SLFWXUHG

VWRUPZDWHU PDQDJHPHQW VWUDWHJLHV XVLQJ HPRMLV� 7KH ODVW SDUW RI WKH VXUYH\ DVNHG WKH

SDUWLFLSDQWV WR UDQN WKH VWUDWHJLHV DFFRUGLQJ WR WKHLU GHVLUDELOLW\ WR EH LPSOHPHQWHG RQ WKHLU

UHVLGHQWLDO�EXLOGLQJV�RQ�FDPSXV�

������'HYHORSHUV�VXUYH\

$Q RQOLQH VWUXFWXUHG VXUYH\ ZDV GHVLJQHG RQ 4XDOWULFV DQG VKDUHG ZLWK EXLOGLQJV¶

GHYHORSHUV ZLWK WKH VXSSRUW RI RXU 6(('6 SDUWQHUV� ZKR UHYLHZHG WKH VXUYH\
V TXHVWLRQV EHIRUH

ZH VXEPLWWHG LW WR WKH GHYHORSHUV� +RZHYHU� QR UHVSRQVHV ZHUH UHFHLYHG WR GDWH DIWHU WZR URXQGV

RI�IROORZ�XS�HPDLOV�

:H SODQQHG WR VXUYH\ DQG HYHQWXDOO\ LQWHUYLHZ VRPH RI WKH EXLOGLQJ GHYHORSHUV ZKR KDYH

EHHQ LQYROYHG ZLWK 5($3�FHUWLILHG UHVLGHQWLDO JUHHQ EXLOGLQJV RQ FDPSXV� 7KH SURMHFW
V SDUWQHUV

SURYLGHG XV ZLWK WKH LQIRUPDWLRQ UHTXLUHG WR FRQWDFW WKH GHYHORSHUV� :H VXEPLWWHG D WHQ�PLQXWH

VXUYH\ �$SSHQGL[ &� ILUVW� LQ ZKLFK WKH\ ZRXOG LQGLFDWH WKHLU ZLOOLQJQHVV WR EH LQWHUYLHZHG

EHIRUH ZH SURFHHG ZLWK VFKHGXOLQJ WKH LQWHUYLHZ DFFRUGLQJ WR WKHLU GHFLVLRQ� :H FRQVLGHUHG LW

HVVHQWLDO WR UHDFK RXW WR VXFK GHYHORSHUV EHFDXVH WKH\ KDYH KDG SUDFWLFDO� RQ�ILHOG H[SHULHQFH

ZLWK 5($3 LPSOHPHQWDWLRQ� )XUWKHUPRUH� WKH\ FRXOG SURYLGH LQ�GHSWK LQIRUPDWLRQ RQ IROORZLQJ
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WKH 5($3 JXLGHOLQHV DQG LQVLJKWV RQ QDWXUH�EDVHG VROXWLRQV� WKHLU SUDFWLFDOLW\� LPSOHPHQWDWLRQV�

EHQHILWV��DQG�FRVW�

:H DWWULEXWH WKH ODFN RI UHVSRQVH WR WKH ODWH VKDULQJ RI WKH VXUYH\ OLQN ZLWK WKHP EHFDXVH

RI WKH GHOD\ RQ RXU %5(% DPHQGPHQW �$SSHQGL[ '� DVVHVVPHQW DQG WKH WLPH FRPPLWPHQW WKDW

WKH VXUYH\ UHTXLUHG � �� PLQXWHV PLJKW QRW EH FRQVLGHUHG UHDVRQDEOH IRU D EXV\ WDUJHW DXGLHQFH�

VXFK�DV�UHDO�HVWDWH�GHYHORSHUV�

����([SHUW�,QWHUYLHZV

([SHUWV ZHUH LGHQWLILHG WKURXJK WKH UHFRPPHQGDWLRQV IURP RXU PHHWLQJV ZLWK RXU 6(('

SDUWQHUV� DQG WKURXJK WKH RQOLQH VHDUFK RQ WKH 8%& IDFXOW\ SDJH� :H VHOHFWHG H[SHUWV ZKR KDYH

KDG SULRU H[SHULHQFH ZRUNLQJ ZLWK VWRUPZDWHU PDQDJHPHQW DV ZHOO DV 1E6� $ UHFUXLWPHQW HPDLO

ZDV VHQW WR WKH H[SHUWV� DQG RQFH WKH\ DJUHHG RQ EHLQJ LQWHUYLHZHG� ZH VHQW RXW D :KHQ�PHHW

OLQN WR DUUDQJH D WLPH� 2QFH ZH QHJRWLDWHG RQ D WLPH� ZH VHQW WKHP WKH FRQVHQW IRUP DQG D ]RRP

OLQN�WR�FRQGXFW�WKH�LQWHUYLHZ�

7KH RQOLQH LQWHUYLHZV ZHUH FRQGXFWHG RYHU ]RRP EHWZHHQ ��WK 1RYHPEHU ���� DQG ��WK

1RYHPEHU ����� 7KH LQWHUYLHZV ODVWHG DSSUR[LPDWHO\ �� PLQXWHV� 7KH LQWHUYLHZV IROORZHG D

VHPL�VWUXFWXUHG IRUPDW E\ IROORZLQJ D VHW LQWHUYLHZ JXLGH ZKLOH DOVR GHYLDWLQJ IURP WKH JXLGH

EDVHG RQ WKH LQWHUYLHZHHV UHVSRQVHV� :H LQWHUYLHZHG IRXU H[SHUWV RQ QDWXUH�EDVHG VROXWLRQV IRU

VWRUPZDWHU PDQDJHPHQW� ZLWK ([SHUW �� ([SHUW � DQG ([SHUW � KDYLQJ H[SHULHQFH LQ JUHHQ

ODQGVFDSH DUFKLWHFWXUH� DQG ([SHUW � EHLQJ PRUH FORVHO\ DVVRFLDWHG ZLWK ZDWHU V\VWHPV� 7KH

LQWHUYLHZV ZHUH WUDQVFULEHG XVLQJ 2WWHU�DL� 7KHQ XVLQJ 1YLYR ZH DQDO\]HG DQG FRGHG WKH

WUDQVFULSWV�DQG�GHILQHG�WKH�RYHUDUFKLQJ�WKHPHV�
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����3ROLF\�0DNHUV�)RFXV�*URXS

$ ���PLQXWHV IRFXV JURXS ZDV FRQGXFWHG ZLWK WZR SROLF\�PDNHUV RQ 'HFHPEHU �UG

����� RQH GLUHFWO\ LQYROYHG LQ WKH IRUPXODWLRQ RI 5($3 ��� DQG RQH GLUHFWO\ FRQQHFWHG WR WKH

RYHUVLJKW RI VWRUPZDWHU PDQDJHPHQW SROLFLHV� (OHYHQ TXHVWLRQV JXLGHG RXU FRQYHUVDWLRQ

�$SSHQGL[ (�� IRUPXODWHG PDLQO\ E\ RXU UHVHDUFK WHDP� EXW RXU 6(('6 SDUWQHUV DOVR VXJJHVWHG

VRPH� 7KH REMHFWLYH RI WKH IRFXV JURXS ZDV WR DVVHVV WKHLU SHUFHSWLRQV DERXW WKH HIIHFWLYHQHVV RI

FXUUHQW 5($3 SROLFLHV RQ VWRUPZDWHU PDQDJHPHQW� 7R GR VR� RXU TXHVWLRQV LQFOXGHG WKHPHV

VXFK DV WKH SURFHVV RI LQFOXGLQJ VWRUPZDWHU PDQDJHPHQW DV SDUW RI 5($3� ZLWK D IRFXV RQ

FUHGLWV ZHLJKW� WKH VWDNHKROGHUV DQG RWKHU WRSLFV FRQQHFWHG WR VWRUPZDWHU PDQDJHPHQW

FRQVLGHUHG LQ WKH SROLF\�PDNLQJ SURFHVV� VWRUPZDWHU V\VWHPV FXUUHQWO\ XVHG RQ FDPSXV DQG WKH

SRVVLELOLW\ RI QDWXUH�EDVHG DGDSWDWLRQV� LQVWLWXWLRQDO� ILQDQFLDO� RSHUDWLRQ DQG PDLQWHQDQFH

EDUULHUV WR QDWXUH�EDVHG VROXWLRQV LPSOHPHQWDWLRQ� IHDVLELOLW\� EHQHILWV DQG ULVNV RI QDWXUH�EDVHG

VROXWLRQV XQGHU H[WUHPH ZHDWKHU FRQGLWLRQV� DQG WKH EXLOGLQJV GHYHORSHUV
 UROH LQ WKH

SROLF\�PDNLQJ�SURFHVV�UHJDUGLQJ�VWRUPZDWHU�PDQDJHPHQW�

�� 5HVXOWV�DQG�'LVFXVVLRQ

����2EVHUYDWLRQV

8SRQ ILUVW REVHUYDWLRQ� WKH PDLQ VWRUPZDWHU PDQDJHPHQW LQIUDVWUXFWXUH DVVRFLDWHG ZLWK

WKH IDFXOW\ DQG VWDII UHVLGHQFHV DW :HVEURRN 3ODFH DSSHDU WR EH GUDLQ SLSHV �$SSHQGL[ )� )LJXUH

�� WKDW OHDG IURP WKH URRI DQG HQWUDQFH RYHUKDQJV WR WKH JURXQG VXUIDFH� ZKHUH WKH\ GLVDSSHDU�

:H DOVR REVHUYHG JUDYHO WUHQFKHV ERUGHULQJ WKH EXLOGLQJV� DQG JDUGHQV SODQWHG DORQJ VORSLQJ
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ODQG VXUIDFHV LQ RUGHU WR UHGXFH RYHUODQG IORZ� ZKLFK ZRXOG PRYH TXLFNO\ RYHU JUDVV EXW LV

VORZHG E\ WDOOHU DQG PRUH VXEVWDQWLDO EXVKHV DQG SHUHQQLDOV� 7KLV LV LQ OLQH ZLWK WKH FXUUHQW

5($3 ��� VWRUPZDWHU FUHGLWV� ZKLFK DVVLJQ SRLQWV IRU DFKLHYLQJ FHUWDLQ SHUFHQWDJHV RI

SHUPHDEOH VXUIDFH RQ VLWH �RQH SRLQW IRU SHUPHDEOH VXUIDFHV RQ ��� RI WKH VLWH� WZR SRLQWV IRU

SHUPHDEOH VXUIDFHV RQ ��� RI WKH VLWH�� DV ZHOO DV KDYLQJ WKH DELOLW\ WR UHWDLQ D ���\HDU� �� KRXU

GHVLJQ VWRUP YROXPH DQG UHOHDVH LW DW D VORZHU UDWH� RU GHWDLQ LW RQ VLWH �8QLYHUVLW\ RI %ULWLVK

&ROXPELD��������

2Q WKH DIWHUQRRQ RI 7KXUVGD\� 1RYHPEHU ��WK� DIWHU REVHUYLQJ WKH VWRUPZDWHU

PDQDJHPHQW V\VWHPV DW WKH 8%& IDFXOW\ DQG VWDII UHVLGHQFHV XQGHU WKH UDLQ� ZH VWRSSHG E\ WKH

µ/LYH DW 8%&¶ RIILFH LQ WKH :HVEURRN DUHD� 7KLV ZDV QRW LQ RXU LWLQHUDU\� EXW WKURXJK WKH JODVV

ZLQGRZV ZH FRXOG VHH D �' PRGHO DQG D PDS �$SSHQGL[ )� )LJXUH �� SURMHFWHG RQ D ZLGHVFUHHQ�

$IWHU ZULWLQJ RXU QDPHV RQ WKH DWWHQGDQFH OLVW DW WKH HQWUDQFH� ZH JUHHWHG D SHUVRQ ZKR ZRUNHG

WKHUH� DQG WKH\ DVNHG XV WKH SXUSRVH RI RXU YLVLW� :H H[SODLQHG WKDW ZH ZHUH GRLQJ D ILHOG YLVLW WR

WKH QHLJKERUKRRG DQG VWXG\LQJ VWRUPZDWHU PDQDJHPHQW DW RQ�FDPSXV UHVLGHQWLDO EXLOGLQJV� :LWK

HQWKXVLDVP� WKH\ WROG XV WKDW WKHUH ZDV D VLJQ EHKLQG WKH µ/LYH DW 8%&¶ EXLOGLQJ WKDW H[SODLQHG

WKH ZKROH UDLQZDWHU PDQDJHPHQW V\VWHP LQ WKH DUHD� 7KH\ DOVR VKRZHG XV WKH LQWHUDFWLYH PDS�

LQGLFDWLQJ WKH GHWHQWLRQ SRQGV LQ WKH SDUNV DQG WKHLU ILQDO GHVWLQDWLRQ DW 1REHO 3DUN QHDU WKH 8%&

)DUP� 7KH\ SURXGO\ LGHQWLILHG WKHPVHOI DV D UHVLGHQW RI :HVEURRN� PHQWLRQLQJ KRZ FXWWLQJ�HGJH

WKH�JUHHQ�EXLOGLQJV�FXUUHQWO\�EHLQJ�GHYHORSHG�WKHUH�DUH�

:H GLG QRW H[SHFW VXFK D SURGXFWLYH FRQYHUVDWLRQ IURP DQ LQWHUDFWLRQ WKDW ODVWHG OHVV WKDQ

�� PLQXWHV EXW SURYLGHG XV ZLWK VLJQLILFDQW LQIRUPDWLRQ DQG LQVLJKWV RQ KRZ VWRUPZDWHU

PDQDJHPHQW FDQ EH D VRXUFH RI HQJDJHPHQW IRU UHVLGHQWV� :H FRXOG QRW FRQVLGHU WKLV HQFRXQWHU

DV DQ LQWHUYLHZ LQ WHUPV RI PHWKRGV� EXW ZH OHDUQHG MXVW DV PXFK E\ WDONLQJ WR WKLV UHVLGHQW� $IWHU
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WKLV FRQYHUVDWLRQ� ZH IROORZHG RQH RI WKH VWRUPZDWHU FKDQQHOV� DQG RQH RI XV YLVLWHG WKH PDLQ

GHWHQWLRQ SRQG LQ WKH DUHD� ZKLFK DGGHG D ORW RI LQVLJKWV LQWR KRZ WKH VWRUPZDWHU V\VWHP ZRUNV

DQG FDQ EH LQWHJUDWHG ZLWK WKH ODQGVFDSH VROXWLRQV� 0RUH LPSRUWDQWO\� ZH OHDUQHG WR UHPDLQ RSHQ

WR WKH XQH[SHFWHG LQ RXU REVHUYDWLRQV� OHDUQLQJ IURP SHRSOH ZLWK PRUH OLYHG H[SHULHQFH LQ WKH

UHVHDUFK�VLWH�

7KH VLJQDJH DVVRFLDWHG ZLWK WKH QHLJKERUKRRG�VFDOH QDWXUH�EDVHG VWRUPZDWHU

PDQDJHPHQW V\VWHP �$SSHQGL[ )� )LJXUH �� UHSUHVHQWV DQ DWWHPSW WR LQIRUP UHVLGHQWV DQG

YLVLWRUV DERXW WKH IXQFWLRQDOLW\ RI WKH V\VWHP� LQFUHDVLQJ WKHLU NQRZOHGJH RI JUHHQ LQIUDVWUXFWXUH

DQG WKH FRPPXQLW\ GHVLJQ� ,W LQFOXGHG D EULHI GHVFULSWLRQ RI WKH V\VWHP DQG LWV EHQHILWV ZLWK D

GLDJUDP VKRZLQJ WKH FLUFXODULW\ RI VWRUPZDWHU IORZ IURP URRIV� WR FKDQQHOV� WR UHWHQWLRQ SRQGV�

WR WKH JURXQGZDWHU� DQG SXPSHG EDFN WR WKH PDLQ FKDQQHO GXULQJ GU\ PRQWKV WR NHHS WKH ZDWHU

IHDWXUH IORZLQJ \HDU�URXQG� :KLOH WKLV VLJQ PD\ QRW HQJDJH HYHU\ FRPPXQLW\ PHPEHU� RXU

FKDQFH FRQYHUVDWLRQ ZLWK D UHVLGHQW GLG UHYHDO WKDW NQRZOHGJH RI WKH :HVEURRN 3ODFH

QHLJKERUKRRG VWRUPZDWHU PDQDJHPHQW V\VWHP FRXOG EH D SRLQW RI SULGH IRU UHVLGHQWV� 7KH VLJQ

WKDW ZH REVHUYHG ZDV RII WKH PDLQ VWUHHW LQ D OHVV WUDIILFNHG DUHD� DQG ZDV DOVR SDUWLDOO\ REVFXUHG

E\ D WKLQ OD\HU RI SODQW JURZWK� PDNLQJ LW OHVV OHJLEOH� :H GLG QRW REVHUYH VLJQV GHWDLOLQJ WKH

QHLJKERUKRRG VWRUPZDWHU PDQDJHPHQW V\VWHP DW DQ\ RWKHU ORFDWLRQV ZLWKLQ WKH FRPPXQLW\� 7KH

ODFN RI FOHDU� ZHOO�GLVSHUVHG VLJQDJH PD\ EH D PLVVHG RSSRUWXQLW\ WR LQFUHDVH UHVLGHQWV¶ LQWHUHVW

LQ DQG DSSUHFLDWLRQ IRU QDWXUH�EDVHG VWRUPZDWHU PDQDJHPHQW� SRWHQWLDOO\ FKDQJLQJ OHVV

IDYRUDEOH�DWWLWXGHV�

$QRWKHU DVSHFW RI WKH QHLJKERUKRRG�VFDOH VWRUPZDWHU PDQDJHPHQW V\VWHP WKDW ZH

REVHUYHG ZDV WKH DWWHQWLRQ FRPPXQLW\ GHYHORSHUV KDG SDLG WR LQWHJUDWLQJ WKH V\VWHP LQWR WKH

FRPPXQLW\ ODQGVFDSH LQ D ZD\ WKDW ZDV IXQFWLRQDO� EHQHILFLDO� DQG LQ OLQH ZLWK WKH QHLJKERUKRRG
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DHVWKHWLFV� 7KH PDLQ FKDQQHO RI WKH V\VWHP LQFOXGHG IRXQWDLQV WKDW DHUDWHG WKH ZDWHU �LPSURYLQJ

LWV TXDOLW\� DQG ZHUH YLVXDOO\ DSSHDOLQJ �$SSHQGL[ )� )LJXUH ��� 7KH IDFW WKDW WKLV IHDWXUH ZDV

NHSW IORZLQJ \HDU�URXQG VKRZV WKDW GHVLJQHUV ZDQWHG LW WR EH D SHUPDQHQW IL[WXUH RI WKH

ODQGVFDSH� DQG QRW VRPHWKLQJ WKDW DSSHDUHG RQO\ ZLWK SUHFLSLWDWLRQ� ,Q DGGLWLRQ WR WKH IRXQWDLQV�

WKH V\VWHP DOVR LQFOXGHV UHWHQWLRQ SRQGV �$SSHQGL[ )� )LJXUH �� ZKHUH VWRUPZDWHU LV FROOHFWHG

DQG DOORZHG WR LQILOWUDWH LQWR XQGHUO\LQJ JURXQGZDWHU� PDNLQJ WKHP IXQFWLRQDO� EXW ZLWK WKH

LQFOXVLRQ RI EHQFKHV� SDWLR DUHDV� DQG VHDWLQJ� DOVR PDNLQJ WKHP SODFHV WR JDWKHU IRU VRFLDOL]LQJ

DQG HQMR\LQJ RXWGRRU VSDFHV �$SSHQGL[ )� )LJXUH ��� 7KH V\VWHP IORZHG WKURXJK D VHULHV RI

SDUNV� ZKLFK LQFOXGHG SOD\ VWUXFWXUHV DQG JDUGHQV� :HDYLQJ WKH VWRUPZDWHU FKDQQHOV WKURXJK

FRPPXQLW\ VSDFHV FUHDWHG IRU RXWGRRU OLIH YHUVXV UXQQLQJ VWRUPZDWHU LQWR D GLWFK RU FUHHN

RXWVLGH RI WKH FRPPXQLW\ QRUPDOL]HV QDWXUH�EDVHG VWRUPZDWHU PDQDJHPHQW� 7KH YLVLELOLW\ DQG

LQWHJUDWLRQ RI WKH V\VWHP PD\ OHDG WR LWV DFFHSWDQFH� DQG FRPELQHG ZLWK HGXFDWLRQ� HYHQ

UHFRJQLWLRQ�RI�LWV�EHQHILWV�

����6XUYH\V

:H REWDLQHG �� UHVSRQVHV IURP WKH UHVLGHQW VXUYH\� $FFRUGLQJ WR WKH VXUYH\� ��� RI RXU

SDUWLFLSDQWV FODLPHG WR KDYH KDG VRPH SULRU NQRZOHGJH UHJDUGLQJ VWRUPZDWHU PDQDJHPHQW� 7KH

UHVXOWV UHYHDOHG WKDW� DPRQJ WKH SDUWLFLSDQWV� RSLQLRQV RQ WKH HIIHFWLYHQHVV DQG GHVLUDELOLW\ RI

QDWXUH�EDVHG�VWRUPZDWHU�PDQDJHPHQW�ZHUH�JHQHUDOO\�SRVLWLYH�

7KH SDUWLFLSDQWV ZHUH ILUVW DVNHG WR LQGLFDWH WKH SHUFHLYHG HIIHFWLYHQHVV RI WKH GLIIHUHQW

VWRUPZDWHU PDQDJHPHQW VWUDWHJLHV LQFOXGHG LQ WKH VXUYH\� )RU WKH SLFWXUH RI D UDLQ JDUGHQ

�)LJXUH �D�� PRVW UHVLGHQWV SHUFHLYHG LW WR EH RQ WKH PRUH HIIHFWLYH VLGH� 6LPLODUO\� UHVLGHQWV DOVR

SHUFHLYHG WKH SLFWXUH RI JUHHQ URRIV �)LJXUH �E� WR EH VLJQLILFDQWO\ HIIHFWLYH� &RQWUDU\ WR WKH

UHVXOWV RQ WKHVH WZR QDWXUH�EDVHG VROXWLRQV� IRU WKH SRURXV SDYHPHQWV RU SHUPHDEOH VXUIDFH
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�)LJXUH �F�� D ODUJHU VKDUH RI UHVLGHQWV SUHIHUUHG QRW WR H[SUHVV DQ RSLQLRQ DQG UHPDLQHG QHXWUDO�

7R�FRQFOXGH��UHVSRQGHQWV�SHUFHLYHG�QDWXUH�EDVHG�VROXWLRQ�VWUDWHJLHV�WR�EH�JHQHUDOO\�HIIHFWLYH�

D� E�

F�

)LJXUH��D� 6XUYH\�UHVXOWV�RI�WKH�SHUFHSWLRQ�RI�HIIHFWLYHQHVV IRU�UDLQ�JDUGHQV� �E� 6XUYH\�UHVXOWV
RI�WKH�SHUFHSWLRQ�RI�HIIHFWLYHQHVV�IRU�JUHHQ�URRI� �F��6XUYH\�UHVXOWV�RI�WKH�SHUFHSWLRQ�RI
HIIHFWLYHQHVV�IRU�SHUPHDEOH�VXUIDFH�SRURXV�SDYHPHQW
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)RU WKH SLFWXUH RI WKH GUDLQ �)LJXUH ��D�� D ORW RI WKH UHVLGHQWV H[SUHVVHG QHXWUDOLW\ DQG D

IHZ YRWHG DV LQHIIHFWLYH� EXW RYHUDOO LW VWLOO VNHZHG WRZDUGV WKH PRUH HIIHFWLYH VLGH� 6LPLODUO\� IRU

VWRUP SLSHV �)LJXUH ��E�� D ORW RI UHVLGHQWV SHUFHLYHG LW WR EH HIIHFWLYH� ZLWK D VLJQLILFDQW QXPEHU

RI UHVSRQGHQWV VWLOO PDLQWDLQLQJ QHXWUDOLW\� /DVWO\� IRU WKH UDLQ FDQDOV �)LJXUH ��F�� WKH PDMRULW\ RI

WKH UHVSRQGHQWV UHPDLQHG QHXWUDO EXW D KLJKHU SURSRUWLRQ GLG VWLOO SHUFHLYH LW WR EH HIIHFWLYH� 7R

FRQFOXGH� RYHUDOO� IRU WKH JUH\ LQIUDVWUXFWXUHV IRU VWRUPZDWHU PDQDJHPHQW� RSLQLRQV ZHUH PRVWO\

VFDWWHUHG��DQG�D�VLJQLILFDQW�QXPEHU�RI�UHVSRQGHQWV�PDLQWDLQHG�QHXWUDOLW\�

D� E�
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F�

)LJXUH���D� 6XUYH\�UHVXOWV�RI�WKH�SHUFHSWLRQ�RI�HIIHFWLYHQHVV IRU�GUDLQV� ��E� 6XUYH\�UHVXOWV�RI
WKH�SHUFHSWLRQ�RI�HIIHFWLYHQHVV�IRU�HVWRUP�SLSHV� ��F��6XUYH\�UHVXOWV�RI�WKH�SHUFHSWLRQ�RI
HIIHFWLYHQHVV�IRU�UDLQ�FDQDOV�

)RU WKH VHFRQG KDOI RI WKH VXUYH\� XVLQJ WKH VDPH SLFWXUHV� ZH DVNHG WKH UHVSRQGHQWV WR

UDQN WKH VWRUPZDWHU LQIUDVWUXFWXUH DFFRUGLQJ WR ZKDW WKH\ ZRXOG PRVW OLNH WR VHH EH LPSOHPHQWHG

LQ WKHLU DUHD RI UHVLGHQFH� $FFRUGLQJ WR WKH VXUYH\ UHVXOW �)LJXUH ���� WKH SDUWLFLSDQWV FRQVLVWHQWO\

UDQNHG WKH JUHHQ LQIUDVWUXFWXUHV DV PRUH GHVLUDEOH WKDQ WKH JUH\ LQIUDVWUXFWXUHV� +RZHYHU� WKH

PRVW DQG WKH OHDVW GHVLUHG VWUXFWXUHV ZHUH HYHQO\ GLVWULEXWHG EHWZHHQ WKH JUH\ DQG WKH JUHHQ�

(YHQ DPRQJVW WKH JUHHQ LQIUDVWUXFWXUH� SDUWLFLSDQWV H[SUHVVHG KLJKHU GHVLUDELOLW\ IRU WKH

LPSOHPHQWDWLRQ RI UDLQ JDUGHQV RXW RI WKH WKUHH JUHHQ RSWLRQV� 6LPLODUO\� SDUWLFLSDQWV H[SUHVVHG

WKH�OHDVW�GHVLUDELOLW\�WRZDUGV�WKH�LPSOHPHQWDWLRQ�RI�SHUPHDEOH�VXUIDFH�SRURXV�SDYHPHQWV�
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)LJXUH�����%DU�FKDUW�IURP�WKH�VXUYH\�UHVXOWV�VKRZLQJ WKH�UHVLGHQWV�GHVLUDELOLW\�LQ�LPSOHPHQWLQJ
WKH�VWRUPZDWHU�PDQDJHPHQW�LQIUDVWUXFWXUHV�

7R VXPPDUL]H� UHVLGHQWV FRQVLVWHQWO\ SHUFHLYHG JUHHQ VROXWLRQV WR EH PRUH HIIHFWLYH�

ZKLOH WKH RSLQLRQV RQ JUH\ VWUXFWXUHV ZHUH PRUH GLVWULEXWHG � :KHQ LW FDPH WR WKH GHVLUDELOLW\ RI

WKH LPSOHPHQWDWLRQ RI WKH WZR W\SHV RI LQIUDVWUXFWXUHV� UHVLGHQWV VKRZHG PRUH EDODQFH�

7KHUHIRUH� WKH UHVXOWV VKRZ WKDW UHVLGHQWV DUH DZDUH DQG XQGHUVWDQG WKH LPSRUWDQFH DQG WKH

HIIHFWLYHQHVV�RI�WKH�JUHHQ�LQIUDVWUXFWXUHV�

����([SHUW�,QWHUYLHZV

6RPH RI WKH PDMRU WKHPHV WKDW DURVH IURP WKH LQWHUYLHZV ZHUH �L� &KDOOHQJHV RI

LPSOHPHQWDWLRQ� �LL� 3XEOLF SDUWLFLSDWLRQ�SHUFHSWLRQ� �LLL� 6XJJHVWLRQV� �LY� WKH FXUUHQW VWDWXV RI

1E6�IRU�VWRUPZDWHU�PDQDJHPHQW�RQ�FDPSXV��DQG��Y��WKH�LPSRUWDQFH�RI�1E6�
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)LJXUH����0DMRU�WKHPHV�LQ�WKH�LQWHUYLHZV��ZLWK�WKH ER[�VL]H�LQGLFDWLQJ�WKHLU�UHODWLYH�SUHYDOHQFH�

6RPH RI WKH PLQRU EXW LPSRUWDQW WKHPHV WKDW ZHUH FXOWLYDWHG ZHUH �L� WKH UROH RI 5($3�

�LL� IXWXUH RI 1E6 IRU VWRUPZDWHU PDQDJHPHQW DW 8%&� �LLL� *UHHQ URRIV� �LY� *UH\ YV *UHHQ

LQIUDVWUXFWXUHV� �Y� &R�EHQHILWV RI JUHHQ LQIUDVWUXFWXUHV IRU VWRUPZDWHU PDQDJHPHQW� �YL�

$FFRPSOLVKPHQWV DW 8%& UHJDUGLQJ JUHHQ LQIUDVWUXFWXUHV IRU VWRUPZDWHU PDQDJHPHQW� DQG �YLL�

FRPELQLQJ�ELRGLYHUVLW\�ZLWK�VWRUPZDWHU�PDQDJHPHQW�

)LJXUH���� 6HFRQGDU\�WKHPHV�IURP�WKH�LQWHUYLHZV�
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+RZHYHU� VLQFH WKLV SURMHFW ZDV GHVLJQHG WR LQYHVWLJDWH WKH SHUFHSWLRQV RI YDULRXV

VWDNHKROGHUV ZH ZLOO RQO\ SURYLGH IXUWKHU GLVFXVVLRQ RI WKH SXEOLF SDUWLFLSDWLRQ RU SHUFHSWLRQ

WKHPH��RU�WKHPHV�WKDW�RYHUODS�ZLWK�WKH�SHUFHSWLRQ�WKHPH�

7KH H[SHUWV HPSKDVL]HG WKH LQIOXHQFH RI SXEOLF SHUFHSWLRQ DQG SDUWLFLSDWLRQ RQ WKH

LPSOHPHQWDWLRQ RI 1E6 IRU VWRUPZDWHU PDQDJHPHQW� 7KH H[SHUWV SODFHG KHDY\ ZHLJKW RQ WKH

LPSRUWDQFH RI SRVLWLYH SXEOLF SHUFHSWLRQV WRZDUGV 1E6� 1RWDEO\� ZKHQ DVNHG DERXW WKH UROH RI

WKH SXEOLF� ([SHUW � H[SUHVVHG WKDW SRVLWLYH RXWORRNV DUH XUJHQWO\ QHFHVVDU\� ³VR WR EH YHU\

KRQHVW� DQG UHDOO\ FOHDU� , WKLQN WKH\ DUH QRW RQO\ QHFHVVDU\� WKH\ DUH XUJHQWO\ QHFHVVDU\´ �������

([SHUW � SRVLWHG WKDW SRVLWLYH SHUFHSWLRQV WRZDUGV 1E6 DUH YLWDO WRZDUGV LQFHQWLYLVLQJ WKH

LPSOHPHQWDWLRQ RI 1E6� DV WKH SXEOLF ZRXOG VWLOO EH ZLOOLQJ WR SXUFKDVH SURSHUWLHV GHVSLWH WKH

KLJKHU�SULFHV�UHVXOWLQJ�IURP�1E6�

([SHUW � DOVR HPSKDVL]HG WKH LQIOXHQFH RI 1E6 RQ SURSHUW\ SULFHV� DQG VLPLODUO\ WR

([SHUW �� WKH\ PDLQWDLQHG WKDW IRVWHULQJ SRVLWLYH SXEOLF SHUFHSWLRQV WRZDUGV VXFK VROXWLRQV ZLOO

HQVXUH ZLOOLQJQHVV WR SXUFKDVH� ³LW¶V JRLQJ WR DGG YDOXH WR P\ SURSHUW\ LQ WKH HQG� DQG LW¶V JRLQJ

WR FRVW PRUH� EXW ZH¶OO MXVW FKDUJH PRUH IRU WKH HQG SURGXFW DQG SHRSOH ZLOO VWLOO EX\ LW´�([SHUW ��

������ 7KH RSLQLRQV DUWLFXODWHG E\ ([SHUW � DQG ([SHUW � DUH FRQVLVWHQW ZLWK OLWHUDWXUH� DV

)HUQDQGHV HW DO� ������ KDV VKRZQ WKH SRVLWLYH UHODWLRQVKLS EHWZHHQ KRXVLQJ SULFHV DQG 1E6�

ZKLOH 5XDQJSDQ HW DO� ������ KDV DUJXHG WKDW SXEOLF SHUFHSWLRQV DUH D VLJQLILFDQW GHWHUPLQDQW RI

WKH�WROHUDQFH�IRU�VXFK�ULVHV�LQ�SULFH�

:KHQ DVNHG WR GHVFULEH WKH FXUUHQW VWDWH RI SXEOLF SHUFHSWLRQV DW 8%&� ([SHUW � EHOLHYHG

WKDW DZDUHQHVV RI WKH LPSRUWDQFH RI 1E6 LV QRW DW DQ LGHDO OHYHO� ³, MXVW GRQ¶W WKLQN WKDW WKH SXEOLF

PHQWDOLW\�LV�TXLWH�WKHUH�\HW�DW�8%&´��������
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([SHUW � H[SUHVVHG VLPLODU FRQFHUQ WRZDUGV EDODQFLQJ WKH FXUUHQW SXEOLF PHQWDOLW\ DW

8%&�ZLWK�LPSOHPHQWLQJ�HIIHFWLYH�1E6�IRU�VWRUPZDWHU�PDQDJHPHQW�

$QG VR WKH\¶UH WU\LQJ WR EDODQFH D SXEOLF SHUFHSWLRQ RI ZKDW D FDPSXV VKRXOG ORRN OLNH

ZLWK WKLV QRWLRQ RI LQWURGXFLQJ PRUH QDWXUH EDVHG VROXWLRQV� ZKLFK GRQ¶W ORRN QHDW� WLG\

PRGH��\RX�NQRZ��WKH�ZD\�WKH�SXEOLF�VRUW�RI�H[SHFWV�WKH�FDPSXV�WR�ORRN�

7KH\ RXWOLQH WKDW WKH H[SHFWDWLRQV RI WKH SXEOLF WR KDYH QHDW DQG ZHOO�NHSW ODQGVFDSHV

KDYH GHWHUPLQHG WKH SULRULWLHV RI ODQGVFDSH GHVLJQ DQG OLPLWHG WKH DPRXQW RI 1E6 8%& KDV EHHQ

DEOH WR LPSOHPHQW� $V VXFK� ([SHUW � GHPRQVWUDWHV KRZ WKH SHUFHSWLRQV RI WKH SXEOLF FDQ FUHDWH

SUHVVXUH WR LPSOHPHQW FHUWDLQ VROXWLRQV RYHU RWKHUV� 6XFK ILQGLQJV DUH DOVR SUHYDOHQW LQ OLWHUDWXUH�

ZLWK� IRU LQVWDQFH� :DPVOHU HW DO� ������ VKRZLQJ KRZ WKH SXEOLF ZDV DEOH WR JXLGH WKH GLUHFWLRQ

RI�ODQGVFDSH�GHVLJQ�WRZDUGV�OHVV�VXVWDLQDEOH�DOWHUQDWLYHV�LQ�6ZHGHQ�

7KH H[SHUWV DOVR UHIOHFWHG RQ WKH QHFHVVLW\ RI SXEOLF SDUWLFLSDWLRQ� ([SHUW � ZDV

SDUWLFXODUO\ IRFXVHG RQ SDUWLFLSDWLRQ� DV WKH\ PDLQWDLQHG WKDW EHFDXVH SXEOLF VSDFHV DUH VKDUHG

HQYLURQPHQWV��ODQGVFDSH�FKDQJH�GHFLVLRQV�VKRXOG�EH�D�VKDUHG�WDVN�

6R UDWKHU WKDQ MXVW KDYLQJ VRPHWKLQJ DSSHDU LQ D FXOWXUDOO\ VKDUHG HQYLURQPHQWDO SXEOLF

VSDFH� LW
V DOZD\V XVHIXO WR UHFRJQL]H� WR KRQRU� WKH LGHD WKDW WKLV LV� LQ IDFW� D VKDUHG

VSDFH� :KDW KDSSHQV LQ WKDW VKDUHG VSDFH VKRXOG KDYH DQ RUJDQLF FRQQHFWLRQ ZLWK WKRVH

ZKR�W\SLFDOO\�VKDUH�WKDW�VSDFH�

([SHUW � SRLQWV RXW WKDW E\ LQYROYLQJ WKH SXEOLF LQ GHFLVLRQV IRU 1E6� RQH FDQ IDFLOLWDWH

FORVHU FRQQHFWLRQV WR WKDW VSDFH� ZKLOH DOVR VKDSLQJ WKH VSDFH WR ILW WKH QHHGV DQG GHVLUHV RI WKH

SXEOLF� 7KH LPSRUWDQFH RI FUHDWLQJ VSDFHV WR ILW WKH QHHGV RI WKH SXEOLF LV IXUWKHU HPSKDVL]HG E\
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([SHUW � ZKHQ WKH\ FRQVLGHU WKH UDQJH RI OLYHG H[SHULHQFHV WKDW H[LVW LQ UHVLGHQWLDO DUHDV� ³2QH

RI P\ UXOHV LV HYHU\ERG\ DW WKH WDEOH LV D GHVLJQHU DQG WKH OLYHG H[SHULHQFH RI WKDW VKDUHG VSDFH

PLJKW EH VRPHWKLQJ WKDW WKH GHVLJQHU RU WKH HQJLQHHU RU WKH ELRORJLVW LV QRW JRQQD XQGHUVWDQG DW

DOO´��������

([SHUW � DOVR KLJKOLJKWV WKH QHHG IRU SXEOLF SDUWLFLSDWLRQ EXW IUDPHV LW VRPHZKDW

GLIIHUHQWO\ WR ([SHUW �� ([SHUW � UHFRJQL]HV WKH EHKDYLRUDO QXGJHV WKDW FDQ EH FUHDWHG WKURXJK

VRFLDO QRUPV �%\HUO\ HW DO�� ������ 7KH\ XQGHUOLQH WKH VRFLDO SUHVVXUHV WKDW FDQ ULVH IURP

FRPPXQLW\ PHPEHUV SDUWDNLQJ LQ WKH LPSOHPHQWDWLRQ DQG PDLQWHQDQFH RI 1E6 IRU VWRUPZDWHU

PDQDJHPHQW� ³,I HYHU\ERG\¶V GRLQJ LW� LW¶V DPD]LQJ KRZ WKH VRFLDO SUHVVXUH RI D FRPPXQLW\ FDQ

LQIOXHQFH SHRSOH¶V GHFLVLRQV� 7KH\ PLJKW QRW EH WKDW NHHQ RQ WKH LGHD� EXW WKH\ GRQ¶W ZDQW WR EH

WKH�RQO\�RQH�QRW�GRLQJ�LW´��([SHUW�����������

$V VXFK� ([SHUW � DQG ([SHUW � VWUHVV WKH LPSRUWDQFH RI SXEOLF SDUWLFLSDWLRQ LQ IRVWHULQJ

EHWWHU FRQQHFWLRQV EHWZHHQ WKH FRPPXQLW\ DQG WKHLU VXUURXQGLQJV� ZKLOH DOVR FUHDWLQJ PRUH

LQFHQWLYHV IRU IXUWKHU SDUWLFLSDWLRQ� 7KH LPSRUWDQFH RI SDUWLFLSDWLRQ KDV VLPLODUO\ EHHQ

UHFRJQL]HG LQ OLWHUDWXUH� ZLWK 6HGGRQ HW DO� ������ DQG <XOLDQL� +DUGLPDQ 	 6HW\RZDWL ������

ILQGLQJ WKH DEVHQFH RI SXEOLF LQYROYHPHQW DQG HQJDJHPHQW WR EH D VLJQLILFDQW EDUULHU WR WKH

XSWDNH�DQG�VXVWDLQDEOH�JRYHUQDQFH�RI�1E6�

+RZHYHU DV ZDV QRWHG E\ ([SHUW �� WKH SXEOLF PHQWDOLW\ DW 8%& LV OLPLWLQJ WKH UDQJH RI

SRVVLELOLWLHV IRU LPSOHPHQWLQJ 1E6 IRU VWRUPZDWHU PDQDJHPHQW� 6R� HYHQ LI SXEOLF SDUWLFLSDWLRQ

LQ GHVLJQ� LPSOHPHQWDWLRQ DQG PDLQWHQDQFH ZDV KLJK� LW PLJKW QRW QHFHVVDULO\ UHVXOW LQ HIIHFWLYH

QDWXUH�EDVHG PDQDJHPHQW� 7KLV KLJKOLJKWV D VLJQLILFDQW RSSRUWXQLW\ IRU 5($3 WR FUHDWH

DZDUHQHVV RI 1E6 IRU VWRUPZDWHU PDQDJHPHQW DQG IRVWHU PRUH SRVLWLYH SHUFHSWLRQV WRZDUGV

VROXWLRQV�WKDW�PLJKW�QRW�FXUUHQWO\�EH�ZHOO�UHFHLYHG�E\�WKH�SXEOLF��VXFK�DV�XQNHSW�YHJHWDWLRQ��
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����6WDNHKROGHU�)RFXV�*URXS

2XU IRFXV JURXS ZLWK WZR SROLF\PDNLQJ VWDNHKROGHUV \LHOGHG D IHZ UHFXUULQJ WKHPHV

DURXQG QDWXUH�EDVHG VWRUPZDWHU PDQDJHPHQW V\VWHPV RQ FDPSXV� 2QH RI WKHVH WKHPHV LV WKDW

WKH\ VHH PDLQWHQDQFH DQG ORQJ�WHUP IXQGLQJ IRU XSNHHS DV FXUUHQW EDUULHUV WR WKH PRUH

ZLGHVSUHDG LPSOHPHQWDWLRQ RI 1E6 RQ FDPSXV� 3ROLF\�0DNHU �� ZKHQ VSHDNLQJ RI :HVEURRN

3ODFH¶V QHLJKERUKRRG VWRUPZDWHU PDQDJHPHQW V\VWHP H[SUHVVHG WKH QHHG WR IDFWRU LQ

PDLQWHQDQFH LVVXHV ZKHQ FRQVLGHULQJ WKH IXQFWLRQDOLW\ RI WKH V\VWHP� ³ORRNLQJ DW WKRVH ZDWHU

IHDWXUHV LQ :HVEURRN 3ODFH LV UHDOO\ HQFRXUDJLQJ ULJKW� EXW WKH GUDZEDFNV DUH� \HDK� WKDW \RX

KDYH WR LQFOXGH PDLQWHQDQFH DV SDUW RI LW´� 7KH\ FRQWLQXH� ³WKH V\VWHP� LW GRHV JHW FORJJHG XS D

ORW� 6R� \RX NQRZ� WKH PDLQWHQDQFH LV D IDLUO\ ELJ QLJKWPDUH� DV , XQGHUVWDQG LW´� 3ROLF\�0DNHU �

KDG D VRPHZKDW GLIIHUHQW SHUVSHFWLYH� LQ WKDW WKH\ VDZ PDLQWHQDQFH LVVXHV DV D SRWHQWLDO FRQFHUQ�

EXW�RQO\�IRU�SRRUO\�GHVLJQHG�V\VWHPV�ZLWKRXW�UHJXODU�PDLQWHQDQFH�FKHFNV�

,Q WHUPV RI WKH QDWXUH EDVHG VROXWLRQ �«� , WKLQN WKH\ QHHG WR EH ZHOO GHVLJQHG DQG DOVR

ZHOO FRQVWUXFWHG EHIRUH JRLQJ WR WKH RSHUDWLRQV DQG PDLQWHQDQFH VWDJH� ULJKW� (YHQ GXULQJ

WKH GHVLJQ DOVR WKH FRQVWUXFWLRQ VWDJH� WKH H[SHUWV �«� ZLOO PDNH VXUH� \RX NQRZ� LW
V EXLOW

DV�GHVLJQHG��6R�WKHUH�ZLOO�EH�PXFK�OHVV�������RSHUDWLRQ�PDLQWHQDQFH�LVVXHV�

,Q DGGLWLRQ WR PDLQWHQDQFH FRQFHUQV IURP D IXQFWLRQDOLW\ SHUVSHFWLYH� WKH VWDNHKROGHUV

DOVR H[SUHVVHG FRQFHUQV RYHU WKH ODFN RI IXQGLQJ IRU SODQQLQJ DQG ORQJHU�WHUP XSNHHS RI

V\VWHPV��3ROLF\�0DNHU���VWDWHG�WKDW�

ZKHQ \RX
UH EXLOGLQJ D EXLOGLQJ� WKH\ WU\ WR JHW WKH OHDVW FDSLWDO FRVWV� $QG VR LI \RX KDYH

D UHTXLUHPHQW WKDW
V YHU\ ILUP� RND\� WKH\ ZRXOG KDYH WR GR LW«%XW LI \RX ZHUH GRLQJ LW
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RQ D QHLJKERUKRRG VFDOH� \RX ZRXOG KDYH WR SODQ WKDW RXW RYHU D PXFK ORQJHU WLPHIUDPH

DQG�EH�IXQGHG�LQ�D�GLIIHUHQW�ZD\�

7KH 8QLYHUVLW\ DQG GHYHORSPHQW ILUPV PDNH PRQH\ IURP QHLJKERUKRRG UHVLGHQFHV WKURXJK UHDO

HVWDWH VDOHV DQG UHQW IURP WHQDQWV� 3URILWV DUH RI FRQFHUQ� DQG XQOHVV JUHHQ LQIUDVWUXFWXUH DQG

ORQJ�WHUP� PLWLJDWLYH SODQQLQJ DUH SULRULWL]HG� IXQGLQJ ZLOO EH D EDUULHU� %RWK RI RXU IRFXV JURXS

VWDNHKROGHUV UHFRJQL]HG WKDW WKHUH DUH FRQVHTXHQFHV IRU QRW SULRULWL]LQJ ORQJ�WHUP IXQFWLRQDOLW\

DQG SXWWLQJ DVLGH IXQGLQJ IRU OLIHF\FOH FRVWV� 3ROLF\ 0DNHU � WLHG LQ WKH UHFHQW IORRGLQJ DQG

FROODSVH RI URDGZD\V LQ %& GXH WR KHDY\ UDLQV� ³WKHUH
V WRR PXFK IRFXV RQ FDSLWDO FRVWV� /LNH

WKDW
V ZKDW ZH VDZ LQ WKH IORRGV LQ %&� ULJKW" 1RERG\ ZDQWHG WR SD\ IRU DQ\WKLQJ RU GR ORQJ

WHUP�SODQQLQJ�IRU�IORRGLQJ�DQG�WKDW¶V�NLQG�RI�ZKDW�WKH�HQG�UHVXOW�LV´�

3ROLF\ PDNHUV DOVR VDZ SRWHQWLDO EDUULHUV DURXQG SHUFHSWLRQV RI QDWXUH�EDVHG VWRUPZDWHU

PDQDJHPHQW�KHOG�E\�WKH�FDPSXV�FRPPXQLW\��3ROLF\�0DNHU���UHPDUNHG�WKDW�

,Q WKH SDVW� WKHUH ZDV PRUH RI D IRFXV RQ D PDQLFXUHG NLQG RI ODQGVFDSH DV D VHOOLQJ

IHDWXUH� 6R WKDW ZDVQ
W ODQGVFDSH VR PXFK IRU LW¶V NLQG RI EDVH LQ QDWXUH� ,W ZDV PRUH� \RX

NQRZ��GRHV�LW�ORRN�JRRG"�,�WKLQN�WKDW
V�D�OLWWOH�ELW�RI�D�EDUULHU�WKDW�ZH�PD\�EH�PRYLQJ�SDVW�

7KH SROLF\ PDNHUV HFKRHG H[SHUWV VD\LQJ WKDW SXEOLF SHUFHSWLRQ SOD\V D UROH LQ WKH

OLNHOLKRRG RI 1E6 EHLQJ LPSOHPHQWHG RQ FDPSXV� EXW VHH DWWLWXGHV DV FKDQJLQJ DQG SHUFHSWLRQV

RYHUDOO�EHFRPLQJ�PRUH�SRVLWLYH�

:KLOH WKH 8%& FRPPXQLW\ PD\ KDYH EHFRPH PRUH UHFHSWLYH WR VHHLQJ 1E6

LPSOHPHQWHG DURXQG FDPSXV� DQRWKHU LPSRUWDQW VWDNHKROGHU JURXS� WKH EXLOGLQJ GHYHORSHUV� PD\

QRW VKDUH WKLV VHQWLPHQW� 7KH FROODERUDWLYH SURFHVV RI FRQFHSWXDOL]LQJ� GUDIWLQJ� DQG DSSURYLQJ

QHZ YHUVLRQV RI 5($3 WDNHV DSSUR[LPDWHO\ D \HDU� ZLWK LQSXW QHHGHG IURP DFDGHPLF H[SHUWV�
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ODQGVFDSH DUFKLWHFWV� RSHUDWLRQV PDQDJHUV� UHVLGHQFH GHYHORSHUV� DQG XOWLPDWHO\ WKH 8%& ERDUG

RI JRYHUQRUV� :KHQ GLVFXVVLQJ WKH OLPLWDWLRQV WKDW DFFRPSDQ\ LQWHJUDWLQJ IHHGEDFN IURP VXFK D

GLYHUVH FROOHFWLRQ RI VWDNHKROGHUV� 3ROLF\�0DNHU � QRWHG WKDW VRPH RI WKH PRUH LQQRYDWLYH

VXJJHVWLRQV IRU VWRUPZDWHU PDQDJHPHQW JHW OHIW RQ WKH FXWWLQJ URRP IORRU� ³:H FDQ¶W MXVW VD\

µ2K ZH ZDQW WR GR� \RX NQRZ� HYHU\ EXLOGLQJ KDV LQFUHGLEOH UHTXLUHPHQWV¶� ����� ZH¶UH QRW DEOH WR

GR WKDW� VR ZH KDYH WR ILQG D EDODQFH RI �«� LQQRYDWLRQ DQG �«� FRVW�HIIHFWLYH VROXWLRQV´� 7KH\

H[SODLQHG WKDW WKH QHLJKERUKRRG EXLOGLQJ GHYHORSHUV� ZKR DUH LQYROYHG LQ WKH 5($3 XSGDWLQJ

SURFHVV LQFOXGLQJ WKH ILQDO DSSURYDO� WHQG WR SXVK IRU EXLOGLQJ UHTXLUHPHQWV WKDW DUH HDVLHU WR

LPSOHPHQW DQG ZLOO NHHS FDSLWDO FRVWV ORZHU� 7KH ODFN RI FUHGLWV IRU QDWXUH�EDVHG VWRUPZDWHU

PDQDJHPHQW VROXWLRQV LQ 5($3 ��� LV WKHUHIRUH QRW QHFHVVDULO\ LQGLFDWLYH RI D ODFN RI LQWHUHVW LQ

RU HQWKXVLDVP DERXW LQQRYDWLYH VWRUPZDWHU VROXWLRQV� EXW PRUH VR UHIOHFWLYH RI DQ XQZLOOLQJQHVV

RU LQDELOLW\ WR VHFXUH IXQGV IRU LPSOHPHQWDWLRQ RI WKHVH VROXWLRQV E\ WKH XQLYHUVLW\ KLJKHU�XSV�

3ROLF\�0DNHU � ZUDSSHG XS WKHLU GLVFXVVLRQ RI WKH XSGDWLQJ SURFHVV ZLWK WKHVH VHQWLPHQWV� ³:H

ZLVK�ZH�FRXOG�GR�PRUH��:H�UHDOO\�GR´�

$ WKLUG VWDNHKROGHU JURXS� DFDGHPLF H[SHUWV� ZDV DOVR GLVFXVVHG� $IWHU KLJKOLJKWLQJ WKH

QHHG IRU ZHOO GHVLJQHG DQG FRQVWUXFWHG QDWXUH�EDVHG VROXWLRQV WR FRSH QRW RQO\ ZLWK UDLQZDWHU

EXW VWRUPZDWHU PDQDJHPHQW� ZLWK D ODUJHU YROXPH RI ZDWHU� RQH RI WKH TXHVWLRQV WKDW HPHUJHG

VSRQWDQHRXVO\ GXULQJ WKH IRFXV JURXS ZDV DERXW SRWHQWLDO ZD\V WR HQJDJH 8%& IDFXOW\ DQG

VWXGHQWV DV µLQ�KRXVH¶ UHVRXUFHV WR WKLQN RI LQQRYDWLYH ZD\V WR GHDO ZLWK VWRUPZDWHU

PDQDJHPHQW XVLQJ 1E6� ZKLFK DUH FXUUHQWO\ HYROYLQJ DQG SRVH D QXPEHU RI LPSOHPHQWDWLRQ

FKDOOHQJHV� %RWK SROLF\�PDNHUV VHHPHG HQWKXVLDVWLF DERXW WKH SRVVLELOLW\ RI FROODERUDWLQJ ZLWK

UHVHDUFKHUV� SRLQWLQJ WR WKH H[LVWLQJ 6(('6 SURMHFWV UHJDUGLQJ WKH SROLF\�PDNLQJ SURFHVV�

+RZHYHU� WKH\ ZHUH KHVLWDQW DERXW WKH H[HFXWLRQ DQG EXLOGLQJ RI WKHVH VROXWLRQV� $FFRUGLQJ WR
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3ROLF\�0DNHU �� ZKR KDV ZRUNHG IRU PRUH WKDQ WHQ \HDUV RQ VXVWDLQDEOH EXLOGLQJV GHYHORSPHQW

RQ�FDPSXV�

<RX VWLOO QHHG D UHDOO\ JRRG FRQVXOWDQW ZKR
V JRLQJ WR GHVLJQ WKH V\VWHP� $QG VR \RX

NQRZ� 6$/$ FDQ
W UHDOO\ KHOS ZLWK WKDW� EXW \RX QHHG D FRQVXOWDQW ZKR VLJQV RII RQ WKH

GHVLJQ� ZKR
V KLUHG WR GR WKH SURMHFW� ����� %XW , WKLQN >WKH\ FDQ@ KHOS WR GHYHORS �����

LQQRYDWLYH�LGHDV��7KHUH¶V�D�KXJH��KXJH�VSDFH�WKHUH�

$OO ,¶P WU\LQJ WR VD\ LV >WKDW@ DQ DFWXDO SURMHFW QHHGV DQ DFWXDO FRQVXOWDQW ZKR KDV D

EXVLQHVV� LV DQ HQJLQHHU� RU D ODQGVFDSH DUFKLWHFW DQG VLJQV RII RQ LW ������ ,W¶V

LQWHUGLVFLSOLQDU\� JUHHQ LQIUDVWUXFWXUH� ULJKW� �«� EXW WKHUH¶V VWLOO WKLV XQGHUO\LQJ

FRQVXOWDQW UHVSRQVLELOLW\ DQG OLDELOLW\ ������ LI VRPHWKLQJ JRHV ZURQJ� \RX¶UH IXOO\ OLDEOH�

<RX FDQ¶W KDYH VRPHERG\ IURP 6$/$ GHVLJQLQJ D V\VWHP� %XW RQ WKH RWKHU KDQG� WKH

LGHDV� WKH LQQRYDWLRQV DUH ZRQGHUIXO� ULJKW� VR ZH QHHG WR LQSXW WKRVH DQG \HDK� DV , VD\�

IRU�SROLF\��>ZH�DUH@�FRPSOHWHO\�RSHQ�WR�QHZ�LGHDV�

:H�QRWLFHG�WKDW�WKH�SROLF\�PDNHUV�XQGHUVWDQG�DFDGHPLF�SHUVRQQHO�DV�D�JURXS

GLVFRQQHFWHG�IURP�LPSOHPHQWDWLRQ�SURFHVVHV²D�JURXS�WKDW�PLJKW�FRQWULEXWH�ZLWK�JUHDW

LQQRYDWLYH�LGHDV�RQ�WKH�SROLF\�VLGH�EXW�WKDW�VWLOO�UHTXLUHV�H[WHUQDO�VXSSRUW�WR�EULQJ�WKHP�WR�UHDOLW\�

:H�GLG�QRW�KDYH�WLPH�WR�JR�WKURXJK�WKH�EXUHDXFUDWLF�SURFHVV�RI�KRZ�D�FRQVXOWDQW�LV�VHOHFWHG�DQG

LI�WKHUH�ZRXOG�EH�URRP�DQG�LQWHUHVW�IRU�D�XQLYHUVLW\�OHG�RYHUVLJKW�RI�WKH�SURMHFW��EXW�ZH�GLG�QRWLFH

D�SHUFHLYHG�GLVFRQQHFW�EHWZHHQ�µWKLQN¶�DQG�µGR¶�LQ�WKH�SROLF\�PDNHUV
�UHVSRQVHV��7KLV�LV

VRPHWKLQJ�WKDW�PLJKW�OLPLW�WKH�SRWHQWLDO�RI�FROODERUDWLRQ�EHWZHHQ�XQLYHUVLW\�DQG�H[WHUQDO�SDUWQHUV

RQ�PDWWHUV�VXFK�DV�VWRUPZDWHU�PDQDJHPHQW�
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���&RQFOXVLRQV

7KLV UHVHDUFK VRXJKW WR XQGHUVWDQG WKH GLIIHUHQW SHUFHSWLRQV RI 1E6 IRU VWRUPZDWHU

PDQDJHPHQW IURP WKH UHOHYDQW VWDNHKROGHUV RI 5($3 ��� DQG WKH LPSRUWDQFH RI VXFK

SHUFHSWLRQV� &RPSDUHG WR RWKHU DUHDV RI 5($3� VWRUPZDWHU PDQDJHPHQW GRHV QRW KROG DV PDQ\

FUHGLWV �� RXW RI ���� :KHQ LPSURYHPHQWV WR WKLV DUHD DUH GLVFXVVHG� WKH\ DUH RIWHQ FRQQHFWHG WR

RWKHU WRSLFV VXFK DV ELRGLYHUVLW\ EHFDXVH� DW WLPHV� UDLQZDWHU PDQDJHPHQW LV WDNHQ DV D WHFKQLFDO

FUHGLW WKDW GRHV QRW LQYROYH VLJQLILFDQW DJHQF\ IURP WKH UHVLGHQWV� ,Q RXU LQWHUYLHZV� H[SHUWV

KLJKOLJKWHG WKDW WKHUH LV URRP IRU LPSURYHPHQW RQ FDPSXV UDLQZDWHU PDQDJHPHQW LQ JHQHUDO�

7KH\ VDZ RSSRUWXQLWLHV WR H[SDQG UHIOHFWLRQV RQ WKH LPSRUWDQFH RI XVLQJ QDWXUH�EDVHG VROXWLRQV

WR DGGUHVV VWRUPZDWHU PDQDJHPHQW� SULPDULO\ GXH WR WKH HQYLURQPHQWDO ULVNV SRVHG E\ FOLPDWH

FKDQJH�H[WUHPH�HYHQWV��VXFK�DV�VWRUPV�DQG�IORRGV�

7KHUH LV DQ DSSHWLWH IRU VWURQJHU FROODERUDWLRQ EHWZHHQ SROLF\�PDNHUV DQG 8%& IDFXOW\�

VWXGHQWV WR GHYHORS SUDFWLFDO VROXWLRQV IRU HIILFLHQW DQG UHVLOLHQW 1E6 WKDW VXLW ODUJH VWRUPZDWHU

YROXPHV� +RZHYHU� WKHUH LV QRW PXFK FODULW\ RQ KRZ WKLV FDQ EH DFKLHYHG RQ WKH LPSOHPHQWDWLRQ

VLGH� DV H[WHUQDO FRQVXOWDQWV PXVW LPSOHPHQW WKH SURMHFWV� )XUWKHUPRUH� WKHUH LV D FRQVHQVXV

DPRQJ H[SHUWV RQ VWRUPZDWHU PDQDJHPHQW WKDW D UDQJH RI SHUVSHFWLYHV DQG SDUWLFLSDQWV LV

QHFHVVDU\�IRU�WKH�HIILFLHQW�GHVLJQ�RI�JUHHQ�VROXWLRQV�

2Q WKH UHVLGHQWV
 VLGH� ZH LGHQWLILHG LQWHUHVW DQG SUHIHUHQFH IRU JUHHQHU VROXWLRQV WKDW DUH

ZHOO LQWHJUDWHG ZLWK WKH UHVLGHQFH
V ODQGVFDSH� 7KHLU SULRULW\ LV QRW WKH IXQFWLRQDOLW\ RI WKH 1E6�

EXW WKHLU DHVWKHWLF DVSHFW� 7KLV ILQGLQJ FRQILUPHG DQ H[SHUW LQSXW GXULQJ WKH LQWHUYLHZV DQG FRXOG

FRQVWLWXWH DQ HQWU\ SRLQW IRU HQJDJLQJ WKHP LQ WKH PDLQWHQDQFH RI VROXWLRQV WKDW DUH DW WKH VDPH

WLPH�HIILFLHQW�DQG�YLVXDOO\�DWWUDFWLYH�
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���5HFRPPHQGDWLRQV

%DVHG�RQ�WKH�UHVXOWV�RI�RXU�UHVHDUFK��ZH�FROODWHG�ILYH�UHFRPPHQGDWLRQV�IRU�5($3�����

�� ,QFOXGH PRUH VLWH�VSHFLILF FULWHULD LQ VWRUPZDWHU FUHGLWV LQ RUGHU WR LQFUHDVH WKH JXLGDQFH

IRU�GHYHORSHUV�DURXQG�1E6�RSWLRQV�DYDLODEOH�WR�WKHP�IRU�HDFK�GHYHORSPHQW�VLWH�

7KH FUHGLWV OLVWHG LQ WKH FXUUHQW LWHUDWLRQ RI 5($3 DUH YHU\ OLPLWHG� DQG GRQ¶W LQFOXGH DQ\WKLQJ

FRQFHUQLQJ HQJDJHPHQW RI UHVLGHQWV RU LQWHJUDWLRQ RI QHLJKERUKRRG VWRUPZDWHU PDQDJHPHQW

V\VWHPV LQWR FRPPXQLWLHV� ,I GHYHORSHUV KDYH PRUH VWRUPZDWHU PDQDJHPHQW RSWLRQV WR FKRRVH

IURP ZKHQ GHYHORSLQJ WKHVH QHLJKERUKRRGV� WKH\ PD\ EH PRUH RSHQ WR LQFOXGLQJ LQQRYDWLYH 1E6

LQ WKH FUHGLWV V\VWHP� DQG QRW VHH WKHP DV D EDUULHU WR GHYHORSPHQW� ,QFOXGLQJ D PRUH GLYHUVH

UDQJH RI RSWLRQV H[SOLFLWO\ LQ WKH FUHGLWV FRXOG SURYLGH JXLGDQFH DV ZHOO DV IOH[LELOLW\ IRU

GHYHORSHUV�

�� %ULQJ WKH GHYHORSHUV FORVHU WR WKH FUHGLW DVVLJQPHQW SURFHVV� HQJDJLQJ WKHP PRUH

H[SOLFLWO\�LQ�WKH�GLVFXVVLRQV�SULRU�WR�WKH�GHFLVLRQ�PDNLQJ�URXQGV�

2XU VHFRQG UHFRPPHQGDWLRQ EXLOGV RQ WKH ILUVW� EXW EULQJV WKH IRFXV EDFN WR WKH SURFHVV�OHYHO�

0RUH GHOLEHUDWHO\ LQFOXGLQJ WKH GHYHORSHUV LQ FRQYHUVDWLRQV WKDW LQYROYH DFDGHPLF H[SHUWV FRXOG

EULGJH WKH JDS EHWZHHQ ³GRHUV´ DQG ³WKLQNHUV´� 7KH H[SHUWV PD\ UHDFK PRUH RI DQ XQGHUVWDQGLQJ

RI WKH OLPLWDWLRQV GHYHORSHUV IDFH� DQG GHYHORSHUV PD\ EHFRPH PRUH DZDUH RI WKH LPSRUWDQFH

DQG QHHG IRU 1E6 LQ VWRUPZDWHU PDQDJHPHQW� ,I SDUW RI WKH EDUULHUV WR LPSOHPHQWLQJ PRUH

LQQRYDWLYH VWRUPZDWHU PDQDJHPHQW VROXWLRQV LV SXVKEDFN IURP GHYHORSHUV DW WKH ODVW VWDJHV RI

WKH SURFHVV� LQFOXGLQJ WKHP HDUOLHU DQG LQ D PRUH LQWHJUDWHG� FROODERUDWLYH ZD\ PD\ OHDG WR

5($3 VWRUPZDWHU FUHGLWV WKDW DUH IRUZDUG�WKLQNLQJ DQG IHDVLEOH� 7KLV FROODERUDWLRQ PD\ VWDUW E\

FUHDWLQJ VSDFHV IRU H[FKDQJHV� OLVWHQLQJ WR WKHLU LPSUHVVLRQV� FRQFHUQV DQG H[SHFWDWLRQV

UHJDUGLQJ�LQQRYDWLYH�DSSURDFKHV�DQG�VROXWLRQV�WR�VWRUPZDWHU�PDQDJHPHQW�
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�� &RQVLGHU WKH IDFXOW\ PHPEHUV¶�UHVLGHQWV¶ SHUVSHFWLYHV DQG SURPRWH VWURQJHU

FROODERUDWLRQ ZLWK 8%& IDFXOW\� VWXGHQWV LQ WHUPV RI FRQFHSWLRQ DQG LPSOHPHQWDWLRQ RI

VROXWLRQV��,QWHJUDWLRQ�RI�ODQGVFDSH�DQG�HIIHFWLYH�VROXWLRQV�IRU�VWRUPZDWHU�PDQDJHPHQW

7KH VLJQLILFDQFH RI SXEOLF SHUFHSWLRQV ZDV PDGH DEXQGDQWO\ FOHDU E\ WKH H[SHUW

LQWHUYLHZV DQG IRFXV JURXS� DV WKH\ LQGLFDWHG WKH EDUULHUV WKDW 8%& KDV IDFHG ZLWK EDODQFLQJ

HIIHFWLYH 1E6 RSWLRQV ZLWK WKH SXEOLF GHVLUH IRU ZHOO�NHSW ODQGVFDSHV� $FFRUGLQJ WR $QGHUVRQ

DQG 5HQDXG ������� IDYRUDEOH SXEOLF SHUFHSWLRQV DQG DFFHSWDQFH FDQ EH IDFLOLWDWHG WKURXJK

LQFUHDVLQJ DZDUHQHVV DERXW WKH EHQHILWV RI 1E6� QRW RQO\ IRU WKH HQYLURQPHQW� EXW DOVR IRU VRFLDO

ZHOO�EHLQJ�WKURXJK�JUHHQ�VSDFHV��+HQFH��RXU�IRXUWK�UHFRPPHQGDWLRQ�LV�DV�IROORZV�

�� 5DLVH DZDUHQHVV RI UHVLGHQWV DQG VWXGHQWV DERXW WKH LPSRUWDQFH RI 1E6 VWRUPZDWHU

PDQDJHPHQW WRZDUGV FOLPDWH FKDQJH PLWLJDWLRQ DQG PDNH WKH VRFLHWDO EHQHILWV RI VXFK

VROXWLRQV�PRUH�H[SOLFLW�

:H SURSRVH WKDW UHFRPPHQGDWLRQ � LV DSSURDFKHG WKURXJK LQFUHDVLQJ UHVLGHQW

LQYROYHPHQW LQ WKH GHVLJQ DQG LPSOHPHQWDWLRQ RI 1E6� :H DOVR VXJJHVW WKDW FRQWLQXRXV

HGXFDWLRQ RI WKH EHQHILWV RI 1E6 LV PDLQWDLQHG� VSHFLILFDOO\ LQ UHVLGHQFHV ZLWK KLJK WXUQRYHU �H�J

VWXGHQW KRXVLQJ�� 7KLV FRXOG EH DFKLHYHG LQ QHLJKERUKRRGV ZLWK H[LVWLQJ 1E6 E\ VLPSO\

LQFUHDVLQJ VLJQDJH DURXQG WKRVH LQIUDVWUXFWXUH DQG IHDWXUHV� 6XFK HGXFDWLRQ DQG DZDUHQHVV

V\VWHPV ZRXOG HQVXUH WKDW WKH VLJQLILFDQFH RI ORFDO 1E6 IRU VWRUPZDWHU PDQDJHPHQW DUH

XQGHUVWRRG HYHQ E\ WKRVH QRW LQYROYHG LQ GHVLJQ DQG LPSOHPHQWDWLRQ �:DOV ����� =HOH]Q\ ������

:H EHOLHYH WKDW WKH ZLGHU FRPPXQLFDWLRQ RI WKH EHQHILWV DQG VLJQLILFDQFH RI 1E6 ZLOO HQDEOH

5($3 ��� WR XQGHUWDNH PRUH HIILFLHQW LPSOHPHQWDWLRQ DQG XWLOL]H PRUH HIIHFWLYH VROXWLRQV IRU

QDWXUH�EDVHG VWRUPZDWHU PDQDJHPHQW� )DFLOLWDWLQJ EX\�LQ RI UHVLGHQWV FRXOG DOVR EH PRWLYDWLRQ

IRU GHYHORSHUV WR JHW RQ ERDUG ZLWK 1E6� EHFDXVH LI UHVLGHQWV DQG SRWHQWLDO UHVLGHQWV YLHZ 1E6
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VWRUPZDWHU PDQDJHPHQW V\VWHPV DV DWWUDFWLYH DQG GHVLUDEOH IHDWXUHV� WKH\ PD\ EH PRUH LQFOLQHG

WR�EX\�RU�UHQW�XQLWV��PDNLQJ�WKH�UHVLGHQFHV�PRUH�OXFUDWLYH�

�� &UHDWH�LQFHQWLYH�SURJUDPV�IRU�UHVLGHQWV�WR�HQJDJH�LQ�1E6�IRU�VWRUPZDWHU�PDQDJHPHQW�

:H�UHFRPPHQG�LQFHQWLYH�SURJUDPV�IRU�UHVLGHQWV�WR�HQJDJH�LQ�PDLQWHQDQFH�DFWLYLWLHV

DURXQG�1E6�VWRUPZDWHU�PDQDJHPHQW��JLYHQ�WKDW�WKH�KLJK�FRVW�RI�PDLQWHQDQFH�LV�D�EDUULHU�IRU

GHYHORSHUV�WR�DGKHUH�WR�1E6��,Q�RUGHU�WR�GHILQH�WKH�SURJUDP
V�GHWDLOV��GHYHORSHUV�DQG

SROLF\�PDNHUV�FRXOG�SURPRWH�ZRUNVKRSV�ZLWK�UHVLGHQWV�WR�DVVHVV�WKHLU�DYDLODELOLW\�DQG�ZKDW

ZRXOG�EH�RI�LQWHUHVW�WR�WKHP�LQ�WHUPV�RI�LQFHQWLYHV�

3URMHFW����
��



5()(5(1&(6

³:KDW $UH 1DWXUH�%DVHG 6ROXWLRQV" � 1DWXUH�%DVHG 6ROXWLRQV ,QLWLDWLYH�´ �����

1DWXUHEDVHGVROXWLRQVLQLWLDWLYH�RUJ� �����

KWWSV���ZZZ�QDWXUHEDVHGVROXWLRQVLQLWLDWLYH�RUJ�ZKDW�DUH�QDWXUH�EDVHG�VROXWLRQV��

$QGHUVRQ� &� DQG 5HQDXG� )�� ����� $ UHYLHZ RI SXEOLF DFFHSWDQFH RI QDWXUH�EDVHG VROXWLRQV� 7KH

µZK\¶� µZKHQ¶� DQG µKRZ¶ RI VXFFHVV IRU GLVDVWHU ULVN UHGXFWLRQ PHDVXUHV� $PELR� >RQOLQH@

$YDLODEOH DW� �KWWSV���OLQN�VSULQJHU�FRP�DUWLFOH���������V�����������������! >$FFHVVHG ��

2FWREHU�����@�

$QGHUVRQ� &�� 5HQDXG� )�� +DQVFRPE� 6�� 0XQUR� .�� *RQ]DOH]�2OODXUL� $�� 7KRPVRQ� &�� 3RXWD� (��

6RLQL� .�� /RXSLV� 0�� 3DQJD� '� DQG 6WHIDQRSRXORX� 0�� ����� 3XEOLF $FFHSWDQFH RI

1DWXUH�%DVHG 6ROXWLRQV IRU 1DWXUDO +D]DUG 5LVN 5HGXFWLRQ� 6XUYH\ )LQGLQJV )URP 7KUHH 6WXG\

6LWHV LQ (XURSH� )URQWLHUV LQ (QYLURQPHQWDO 6FLHQFH� >RQOLQH@ �� $YDLODEOH DW�

�KWWSV���ZZZ�IURQWLHUVLQ�RUJ�DUWLFOHV���������IHQYV�������������IXOO! >$FFHVVHG �� 2FWREHU

����@�

%\HUO\� +�� %DOPIRUG� $�� )HUUDUR� 3�� +DPPRQG :DJQHU� &�� 3DOFKDN� (�� 3RODVN\� 6�� 5LFNHWWV� 7��

6FKZDUW]� $� DQG )LVKHU� %�� ����� 1XGJLQJ SUR�HQYLURQPHQWDO EHKDYLRU� HYLGHQFH DQG

RSSRUWXQLWLHV� )URQWLHUV LQ (FRORJ\ DQG WKH (QYLURQPHQW� >RQOLQH@ ������ SS��������� $YDLODEOH

DW� �KWWSV���HVDMRXUQDOV�RQOLQHOLEUDU\�ZLOH\�FRP�GRL�DEV���������IHH�����! >$FFHVVHG �

'HFHPEHU�����@�

&RQQRS� 6�� 9DQGHUJHUW� 3�� (LVHQEHUJ� %�� &ROOLHU� 0�� 1DVK� &�� &ORXJK� -� DQG 1HZSRUW� '�� �����

5HQDWXULQJ FLWLHV XVLQJ D UHJLRQDOO\�IRFXVHG ELRGLYHUVLW\�OHG PXOWLIXQFWLRQDO EHQHILWV DSSURDFK

WR XUEDQ JUHHQ LQIUDVWUXFWXUH� (QYLURQPHQWDO 6FLHQFH 	 3ROLF\� >RQOLQH@ ��� SS��������
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$YDLODEOH DW� �KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6����������������!

>$FFHVVHG����2FWREHU�����@�

([SHUW � ������ 1RYHPEHU ��WK�� 3HUVRQDO &RPPXQLFDWLRQ >=RRP ,QWHUYLHZ IDFLOLWDWHG E\ (OLQD

(URQHQ�DQG�6LPRQH�5DZDO@

([SHUW � ������ 1RYHPEHU ��WK�� 3HUVRQDO &RPPXQLFDWLRQ >=RRP ,QWHUYLHZ IDFLOLWDWHG E\ (OLQD

(URQHQ�DQG�6LPRQH�5DZDO@

([SHUW � ������ 1RYHPEHU ��WK�� 3HUVRQDO &RPPXQLFDWLRQ >=RRP ,QWHUYLHZ IDFLOLWDWHG E\ (OLQD

(URQHQ�DQG�6LPRQH�5DZDO@

([SHUW � ������ 1RYHPEHU ��WK�� 3HUVRQDO &RPPXQLFDWLRQ >=RRP ,QWHUYLHZ IDFLOLWDWHG E\ (OLQD

(URQHQ�DQG�6LPRQH�5DZDO@

)HUQDQGHV� &�� GD 6LOYD� ,�� 7HL[HLUD� &� DQG &RVWD� /�� ����� %HWZHHQ WUHH ORYHUV DQG WUHH KDWHUV�

'ULYHUV RI SXEOLF SHUFHSWLRQ UHJDUGLQJ VWUHHW WUHHV DQG LWV LPSOLFDWLRQV RQ WKH XUEDQ JUHHQ

LQIUDVWUXFWXUH SODQQLQJ� 8UEDQ )RUHVWU\ 	 8UEDQ *UHHQLQJ� >RQOLQH@ ��� SS�������� $YDLODEOH

DW� �KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�DEV�SLL�6����������������! >$FFHVVHG �

'HFHPEHU�����@�

+HJJHU� '�� 0HHV� +�� 'ULHVVHQ� 3� DQG 5XQKDDU� +�� ����� 7KH 5ROHV RI 5HVLGHQWV LQ &OLPDWH

$GDSWDWLRQ� $ V\VWHPDWLF UHYLHZ LQ WKH FDVH RI WKH 1HWKHUODQGV� (QYLURQPHQWDO 3ROLF\ DQG

*RYHUQDQFH� >RQOLQH@ ������ SS��������� $YDLODEOH DW�

�KWWSV���RQOLQHOLEUDU\�ZLOH\�FRP�GRL�DEV���������HHW�����"FDVDBWRNHQ LW4YBMJ�(U4$$$$$�

�$G%R�]3Y09\X7EZ,E�B3GFX\KTL.�G(�6&;VQGW9T6QX�-5Y$BQ*4MML$G]��J��WJI\\I�-&

D(00(F&Z!�>$FFHVVHG���'HFHPEHU�����@�

+HOGW� 6�� %XGU\WH� 3�� ,QJHQVLHS� +�� 7HLFKJUlEHU� %�� 6FKQHLGHU� 8� DQG 'HQHFNH� 0�� ����� 6RFLDO

SLWIDOOV IRU ULYHU UHVWRUDWLRQ� +RZ SXEOLF SDUWLFLSDWLRQ XQFRYHUV SUREOHPV ZLWK SXEOLF
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DFFHSWDQFH� (QYLURQPHQWDO (DUWK 6FLHQFHV� >RQOLQH@ ������� $YDLODEOH DW�

�KWWSV���OLQN�VSULQJHU�FRP�DUWLFOH���������V���������������\!�>$FFHVVHG����2FWREHU�����@�

.RORNRWVD� '�� $LNDWHULQL ǹ� /LOOL� 0DULD $� /LOOL� DQG 1LNRODRV 3� 1LNRODLGLV� ����� ³2Q WKH ,PSDFW

RI 1DWXUH�%DVHG 6ROXWLRQV RQ &LWL]HQV¶ +HDOWK 	 :HOO %HLQJ�´ (QHUJ\ DQG %XLOGLQJV���

�'HFHPEHU���������� KWWSV���GRL�RUJ���������M�HQEXLOG�������������

/HH� $�� -RUGDQ� +� DQG +RUVOH\� -�� ����� 9DOXH RI XUEDQ JUHHQ VSDFHV LQ SURPRWLQJ KHDOWK\ OLYLQJ

DQG ZHOOEHLQJ� SURVSHFWV IRU SODQQLQJ� 5LVN 0DQDJHPHQW DQG +HDOWKFDUH 3ROLF\� >RQOLQH@ S�����

$YDLODEOH DW�

�KWWSV���ZZZ�GRYHSUHVV�FRP�YDOXH�RI�XUEDQ�JUHHQ�VSDFHV�LQ�SURPRWLQJ�KHDOWK\�OLYLQJ�DQG�ZH

OOEHLQJ��SHHU�UHYLHZHG�IXOOWH[W�DUWLFOH�50+3!�>$FFHVVHG����2FWREHU�����@�

0LOOHU� 6� DQG 0RQWDOWR� )�� ����� 6WDNHKROGHU SHUFHSWLRQV RI WKH HFRV\VWHP VHUYLFHV SURYLGHG E\

*UHHQ ,QIUDVWUXFWXUH LQ 1HZ <RUN &LW\� (FRV\VWHP 6HUYLFHV� >RQOLQH@ ��� S�������� $YDLODEOH DW�

�KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�DEV�SLL�6����������������! >$FFHVVHG ��

2FWREHU�����@�

3ROLF\�0DNHU � ������ 'HFHPEHU �UG�� 3HUVRQDO &RPPXQLFDWLRQ >=RRP )RFXV *URXS

IDFLOLWDWHG�E\�(PLO\�(GZDUGV�DQG�/DULVVD�6DQWRV@�

3ROLF\�0DNHU � ������ 'HFHPEHU �UG�� 3HUVRQDO &RPPXQLFDWLRQ >=RRP )RFXV *URXS

IDFLOLWDWHG�E\�(PLO\�(GZDUGV�DQG�/DULVVD�6DQWRV@�

4L� -� DQG %DUFOD\� 1�� ����� 6RFLDO %DUULHUV DQG WKH +LDWXV IURP 6XFFHVVIXO *UHHQ 6WRUPZDWHU

,QIUDVWUXFWXUH ,PSOHPHQWDWLRQ DFURVV WKH 86� +\GURORJ\� >RQOLQH@ ����� S���� $YDLODEOH DW�

�KWWSV���ZZZ�PGSL�FRP�����������������!�>$FFHVVHG����2FWREHU�����@�

5XDQJSDQ� /�� 9RMLQRYLF� =�� 'L 6DEDWLQR� 6�� /HR� /�� &DSRELDQFR� 9�� 2HQ� $�� 0F&ODLQ� 0� DQG

/RSH]�*XQQ� (�� ����� 1DWXUH�EDVHG VROXWLRQV IRU K\GUR�PHWHRURORJLFDO ULVN UHGXFWLRQ� D
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VWDWH�RI�WKH�DUW UHYLHZ RI WKH UHVHDUFK DUHD� 1DWXUDO +D]DUGV DQG (DUWK 6\VWHP 6FLHQFHV�

>RQOLQH@ ������ SS��������� $YDLODEOH DW� �KWWSV���QKHVV�FRSHUQLFXV�RUJ�DUWLFOHV�������������!

>$FFHVVHG���'HFHPEHU�����@�

6FKLHUPHLHU� 4� ����� 'URXJKWV� KHDWZDYHV DQG IORRGV� +RZ WR WHOO ZKHQ FOLPDWH FKDQJH LV WR EODPH�
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>$FFHVVHG����2FWREHU�����@�

6HGGRQ� 1�� &KDXVVRQ� $�� %HUU\� 3�� *LUDUGLQ� &� $� -�� 6PLWK� $� 	 7XUQHU� %�� ����� 8QGHUVWDQGLQJ

WKH 9DOXH DQG /LPLWV RI 1DWXUH�%DVHG 6ROXWLRQV WR &OLPDWH &KDQJH DQG 2WKHU *OREDO

&KDOOHQJHV� 3KLORVRSKLFDO 7UDQVDFWLRQV RI WKH 5R\DO 6RFLHW\ %� %LRORJLFDO 6FLHQFHV ��� �������

����������KWWSV���GRL�RUJ���������UVWE�����������

6HGGRQ� 1�� &KDXVVRQ� $�� %HUU\� 3�� *LUDUGLQ� &�� 6PLWK� $� DQG 7XUQHU� %�� ����� 8QGHUVWDQGLQJ WKH

YDOXH DQG OLPLWV RI QDWXUH�EDVHG VROXWLRQV WR FOLPDWH FKDQJH DQG RWKHU JOREDO FKDOOHQJHV�

3KLORVRSKLFDO 7UDQVDFWLRQV RI WKH 5R\DO 6RFLHW\ %� %LRORJLFDO 6FLHQFHV� >RQOLQH@ ����������

S���������� $YDLODEOH DW�

�KWWSV���UR\DOVRFLHW\SXEOLVKLQJ�RUJ�GRL���������UVWE�����������G�H����! >$FFHVVHG �

'HFHPEHU�����@�

��6KL� /LQGD� ����� ³%H\RQG )ORRG 5LVN 5HGXFWLRQ� +RZ &DQ *UHHQ ,QIUDVWUXFWXUH $GYDQFH %RWK

6RFLDO -XVWLFH DQG 5HJLRQDO ,PSDFW"´ 6RFLR�(FRORJLFDO 3UDFWLFH 5HVHDUFK� ���� ���±���

KWWSV���GRL�RUJ���������V������������������

6WDGGRQ� &�� :DUG� 6�� 'H 9LWR� /�� =XQLJD�7HUDQ� $�� *HUODN� $�� 6FKRHPDQ� <�� +DUW� $� DQG %RRWK�

*�� ����� &RQWULEXWLRQV RI JUHHQ LQIUDVWUXFWXUH WR HQKDQFLQJ XUEDQ UHVLOLHQFH� (QYLURQPHQW

6\VWHPV DQG 'HFLVLRQV� >RQOLQH@ ������ SS��������� $YDLODEOH DW�

�KWWSV���OLQN�VSULQJHU�FRP�DUWLFOH���������V����������������!�>$FFHVVHG����2FWREHU�����@�
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7XUQHU� .�� -DUGHQ� .� DQG -HIIHUVRQ� $�� ����� 5HVLGHQW SHUVSHFWLYHV RQ JUHHQ LQIUDVWUXFWXUH LQ DQ

H[SHULPHQWDO VXEXUEDQ VWRUPZDWHU PDQDJHPHQW SURJUDP�&LWLHV DQG WKH (QYLURQPHQW �&$7(��

>RQOLQH@ ����� $YDLODEOH DW� �KWWSV���GLJLWDOFRPPRQV�OPX�HGX�FDWH�YRO��LVV����! >$FFHVVHG ��
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2WKHU *OREDO &KDOOHQJHV� 3KLORVRSKLFDO 7UDQVDFWLRQV RI WKH 5R\DO 6RFLHW\ %� %LRORJLFDO

6FLHQFHV��������������������� KWWSV���GRL�RUJ���������UVWE�����������

8QLYHUVLW\ RI %ULWLVK &ROXPELD� ����� 5($3 5HIHUHQFH *XLGH 9HUVLRQ ���� $YDLODEOH DW�

�KWWSV���SODQQLQJ�XEF�FD�VLWHV�GHIDXOW�ILOHV���������5($3B8%&B������5HIHUHQFH���0DQXDO

���),1$/B'HF�����SGI!
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��� S�������� $YDLODEOH DW�

�KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6����������������"YLD��'LKXE!

>$FFHVVHG����2FWREHU�����@�

:DOV� $�� ����� /HDUQLQJ 2XU :D\ 2XW RI 8QVXVWDLQDELOLW\� 7KH 5ROH RI (QYLURQPHQWDO (GXFDWLRQ�

,Q� 6� &OD\WRQ� HG�� 7KH 2[IRUG +DQGERRN RI (QYLURQPHQWDO DQG &RQVHUYDWLRQ 3V\FKRORJ\�

>RQOLQH@ $YDLODEOH DW�

�KWWSV���ZZZ�R[IRUGKDQGERRNV�FRP�YLHZ���������R[IRUGKE������������������������R[IRUG

KE��������������!�>$FFHVVHG���'HFHPEHU�����@�

:DOVK� &� -� '� %� %RRWK� 0� -� %XUQV� 7� '� )OHWFKHU� 5� /� +DOH� /� 1� +RDQJ� *� /LYLQJVWRQ� 0� $�

5LSS\� $� +� 5R\� 0� 6FRJJLQV� DQG $� :DOODFH ����� 3ULQFLSOHV IRU XUEDQ VWRUPZDWHU

PDQDJHPHQW WR SURWHFW VWUHDP HFRV\VWHPV� )UHVKZDWHU 6FLHQFH� >RQOLQH@ ������$YDLODEOH DW�

�KWWSV���ZZZ�MRXUQDOV�XFKLFDJR�HGX�GRL�IXOO���������������! >$FFHVVHG����RFWREHU�����@

3URMHFW����
��

https://doi.org/10.1098/rstb.2019.0120
https://www.journals.uchicago.edu/doi/full/10.1086/685284#
https://www.journals.uchicago.edu/doi/full/10.1086/685284#
https://www.journals.uchicago.edu/doi/full/10.1086/685284#
https://www.journals.uchicago.edu/doi/full/10.1086/685284#
https://www.journals.uchicago.edu/doi/full/10.1086/685284#
https://www.journals.uchicago.edu/doi/full/10.1086/685284#
https://www.journals.uchicago.edu/doi/full/10.1086/685284#
https://www.journals.uchicago.edu/doi/full/10.1086/685284#
https://www.journals.uchicago.edu/doi/full/10.1086/685284


:DPVOHU� &�� $ONDQ�2OVVRQ� -�� %M|UQ� +�� )DOFN� +�� +DQVRQ� +�� 2VNDUVVRQ� 7�� 6LPRQVVRQ� (� DQG

=HOPHUORZ� )�� ����� %H\RQG SDUWLFLSDWLRQ� ZKHQ FLWL]HQ HQJDJHPHQW OHDGV WR XQGHVLUDEOH

RXWFRPHV IRU QDWXUH�EDVHG VROXWLRQV DQG FOLPDWH FKDQJH DGDSWDWLRQ� &OLPDWLF &KDQJH� >RQOLQH@

������� SS��������� $YDLODEOH DW�
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:HVEURRN� ����� 3DUNV DW :HVEURRN� >RQOLQH@� $YDLODEOH DW�

KWWS���ZZZ�GLVFRYHUZHVEURRN�FRP�SDUNVBUHFUHDWLRQ

<XOLDQL� 6�� +DUGLPDQ� *� DQG 6HW\RZDWL� (�� ����� *UHHQ�5RRI� 7KH 5ROH RI &RPPXQLW\ LQ WKH
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S������ $YDLODEOH DW� �KWWSV���ZZZ�PGSL�FRP��������������������! >$FFHVVHG � 'HFHPEHU
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Appendix A 
Consent Form Template 

RMES 505 Qualitative Methods In Interdisciplinary Contexts 
Revisions of stormwater management guidelines in REAP 3.2 : Interview  

 
 
Principal Investigators: 
Elina Eronen 
elina.eronen@hotmail.com 
Simone Rawal 
rwl.simone@gmail.com 
Emily Edwards 
ecedward@student.ubc.ca 
Maria Larissa Silva Santos 
mlsantos@student.ubc.ca 
UBC, IRES 

Co-Investigator 
Dr. Leila Harris 
Professor, IRES 
Professor, Institute for Gender, Race, 
Sexuality and Social Justice 
lharris@ires.ubc.ca 

 
Climate change is predicted to exacerbate the frequency and scale of urban flooding events. A 
significant reason for this is the prevalence of impermeable surfaces in urban areas, causing stormwater 
to excessively accumulate on urban surfaces. The Resident Environment Assessment Program (REAP) 
works to address this occurrence in multi-unit residential areas on the UBC Vancouver campus. At the 
moment, REAP 3.2 is looking to update its stormwater management policies and systems to ones that 
are underpinned by climate adaptation and nature-based solutions. If you wish to participate in this 
study, we will invite you to an interview where we will ask you more specifically about your 
personal experiences with implementing and complying with REAP guidelines, as well as your 
insights on REAPs successes and failures.  
 
All interviews will be conducted either online or by telephone in line with current COVID guidance. If 
you feel that it would be more appropriate for you to participate in this interview in person, please 
contact a member of the research team to advise them of your preference. However, please be advised 
that in order to participate in this research project in person, UBC will require all parties to provide 
proof that they are fully vaccinated. 
  
 
Study data and results 
Only the investigators (Elina Eronen, Simone Rawal, Emily Edwards, Maria Larissa Silva Santos) will 
have access to the interview transcripts. The interviews will be recorded. The interview transcripts 

The University of British Columbia 
Vancouver Campus  
Vancouver B.C.  
Canada, V6T 1Z4 
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will be saved as electronic files and kept on the invesWLJDWRUV¶�FRPSXWHUV�LQ�SDVVZRUG-protected 
files.The main findings will be summarized and submitted as a graduate course assignment for RMES 
505 (Qualitative Methods in Interdisciplinary Contexts) at the University of British Columbia. General 
results from the research will be shared in an online archive.  
 
Is there any way being in this study could be bad for you? 
 
Participation in this interview involves answering questions about your personal experience with 
implementing REAP guidelines and your insights on its successes and failures. Therefore, there are no 
major risks involved with completing this study.  
 
What are the benefits of participating? 
You will benefit from this study by having an opportunity to voice your opinions on current REAP 
guidelines and inform the revision process.  
 
How will your privacy be maintained? 
Your interview transcripts will be marked with number codes, for which the references will be kept in a 
password-secured file. These number codes will also be used when summarizing and presenting the 
research, and hence your name and any identifying information will not be included in the final report or 
presentation.  
 
Will you be paid for taking part in this research study? 
You will not be paid for taking part in this study.  
 
Who can you contact if you have questions or concerns about the study? 
The graduate students undertaking this research are enrolled in RMES 505 (Qualitative Methods in 
Interdisciplinary Contexts) at the University of British Columbia. If you have any questions or 
concerns with this study, please feel free to call Dr. Leila Harris, instructor for the course for which this 
project is being undertaken (604) 822-4182 
 
 
If you have concerns about your rights as a research participant and/or your experiences while 
participating in this study, contact the Research Participant Complaint Line in the UBC Office of 
Research Ethics at 604-822-8598 or if long distance e-mail RSIL@ors.ubc.ca or call toll free 1-877-822-
8598. 
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Participant consent and signature 
 
Participating in this study is entirely up to you. You have the right to refuse to participate in this study. 
If you decide to take part, you may choose to pull out of the study at any time without giving a reason 
and without any negative consequences. 

භ Your signature below indicates that you have received a copy of this consent form for your own 
records. 

භ Your signature indicates that you consent to participate in this study. 
 
 
 
 
 

___________________________________________  ______________________________________ 
Participant signature      Date 
 
 
 
 
___________________________________________ 
Printed name of the participant signing above 

The University of British Columbia 
Vancouver Campus  
Vancouver B.C.  
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Online Purchase Feedback

Living in Rain-Couver can be gray 

⛈

, but we are here to make it
a little greener

"

As residents, we want to hear your experiences and perspectives
of how your building is dealing with rain. We also want to give
you a chance to have a say on what you would like to see being
implemented in the future to make this weather a little more
bearable 

☔

.

This won't take more than 2 minutes and YOUR voice matters 

$

The responses from this survey will be used for a Masters level
research, your anonymity will be ensured. Any questions can be
directed to eeronen@student.ubc.ca 

Principal Investigators: Elina Eronen eeronen@student.ubc.ca
Simone Rawal simone.rawal@ubc.ca Emily Edwards
ecedward@student.ubc.ca Maria Larissa Silva Santos
mlsantos@student.ubc.ca 

Co-Investigator: Dr. Leila Harris Professor, IRES Professor, Institute
for Gender, Race, Sexuality and Social Justice

FreeText
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lharris@ires.ubc.ca 

UBC Research Ethics Board ID Number: H13-02273 

Rainwater management is simply the method of draining excess
water. There are many ways to do this.

Have you previously heard about Rain-water/Storm-water
management ?

In the next section, we will include pictures of different rain-water
management methods. Based on the pictures/opinions please
share your thoughts on the effectiveness of each with the
following emojis

%

 (very effective) 

&

 

'

 

(

 

YES

NO



☹

 (very ineffective)

%

&

'

(

☹



%

&

'

(

☹



%

&

'

(

☹

%



&

'

(

☹

%

&

'

(

☹



Thanks for your brilliant responses* 
 
Now, you will see the same pictures again, but this time RANK
them based on what you would want to see on your residential
area +  

%

&

'

(

☹



With 1 being what you LEAST want to see and 6 being what you
MOST want to see.





Feel free to add any suggestions, opinions, experiences with rain
water that you wish to share with us 

This is the end of the survey, by clicking submit you consent to us



Powered by Qualtrics

using your responses in our research.

https://www.qualtrics.com/?utm_source=internal%2Binitiatives&utm_medium=survey%2Bpowered%2Bby%2Bqualtrics&utm_content=%7B~BrandID~%7D&utm_survey_id=%7B~SurveyID~%7D


 
 
This is a student-led collaboration with faculty and staff as part of 
the SEEDS Sustainability Program. It aims to get an insight on the 
current stormwater management strategies, your general view of the 
implementation of stormwater management strategies, and your 
perceptions of the Resident Environment Assessment Program 
(REAP). It won't take you more than 10 minutes to complete and it will 
mean a lot for evaluating the REAP 3.2 and making 
recommendations for improvements in REAP 4.0. 
  
Name 
Email address 
Job position 
 
What residential building were you involved in the development of? 

 
Have you been involved in the implementation of 
REAP guidelines in your building? 

• Yes, directly involved 
• Yes, indirectly involved 
• No, not at all 

 
How important do you think it is to implement 
stormwater management strategies that also 
benefit and promote biodiversity on campus? 

• Extremely important 
• Very important 

FreeText
              Appendix C

Survey for Building Developers



• Moderately important 
• Slightly important 
• Not at all important 

 
Do you think stormwater management systems 
can be designed to help climate change 
adaptation and biodiversity on campus? 

• Definitely yes 
• Probably yes 
• Might or might not 
• Probably not 
• Definitely not 

 
How open would you be to incorporate more 
nature-based solutions as methods for stormwater 
management? 

• Very open 
• Open 
• Slightly open 
• Not open 

 
Have you had significant positive or negative 
experiences with REAP 3.2 with regards to 
stormwater management? 

• Extremely positive 
• Somewhat positive 
• Neither positive nor negative 
• Both positive and negative 



• Somewhat negative 
• Extremely negative 

Could you provide a short example of a positive or negative 
experience you had while implementing stormwater management 
policy? 

 
Would you like to participate in a short interview to 
talk about your impressions on the review of the 
Resident Environment Assessment Program in 
terms of stormwater management initiatives? Your 
inputs could influence this policy review and favour 
the implementation of innovative nature-based 
solutions in your building. 

• Yes, absolutely! 
• No, thanks. 

 
 



 

Appendix D 

BREB Amendment 
006/REAP 4.0: Green Buildings Policies & Biodiversity BRED Amendment (RMES 505) 

 
Members: 
Elina Eronen (elina.eronen@hotmail.com)  
Simone Rawal (rwl.simone@gmail.com)  
Maria Larissa Silva Santos (mlsantos@student.ubc.ca)    
Emily Edwards (ecedward@student.ubc.ca)  
 
Proposed Amendments to BREB  
 
In addition to those who already fall under the current BREB, we would like to request that we extend the 
BREB to cover interviews with local building developers. Hearing from local developers would allow us 
to get the perspective of those who have to interact with REAP policy on the ground, and gain a better 
understanding of any current issues REAP policies are presenting to those trying to follow them. 
 
Inclusion/Exclusion Criteria  
 
Interviews: For the interviews, we wish to include building developers who are directly involved with 
REAP  from residential units on UBC Vancouver Campus.  
 
Focus groups: The focus groups will include residents (who are also faculty members) of buildings with 
REAP compliant stormwater management systems (both nature-based and conventional)  
 
Length of the survey: Developer surveys will take no more than 15 minutes to complete 
 
Length of interview: A minimum of 5 interviews will be held and each interview will take approximately 
30-60 minutes 
 
Length of focus groups: About 2-4 focus groups will be held with 6-8 participants in each. The length of 
focus groups will span from 30-60 minutes.  
 
 
Recruitment  
 
Interviews: Participants for interviews will be recruited through email, in which they will be asked to 
complete a short survey where they can indicate willingness to be interviewed.  
 
Focus groups: Participants will be contacted through email (which will be obtained from department 
email lists) where they will be asked to indicate whether they would like to take part in a focus group.  
 
 

mailto:elina.eronen@hotmail.com
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Draft of Consent Form

 



 

 
 
 
 



 



 

 
 
 
 
 
 
 



 

Sample email to developers:  
 
Subject: REAP 4.0 UBC student project survey 
 
Dear ______, 
 
0\�QDPH�LV�BBBBB��,¶P�FRQWDFWLQJ�\RX�RQ�EHKDOI�RI�D�JURXS�RI�JUDGXDWH�students conducting a research 
project for UBC in which we assess nature-based stormwater management solutions on campus and provide 
recommendations for future policy. Specifically, we will be evaluating the Resident Environment 
Assessment Program (REAP) 3.2 and making recommendations for improvements in REAP 4.0.  It is 
important for us to hear your perspective, as someone who may be directly affected by REAP when making 
development decisions and complying with building stormwater management guidelines. 
 
We are hoping that you would be willing to take a short anonymous survey at this [link]. The survey should 
take no more than 15 minutes to complete. If you are willing we would also like to hear from you directly 
in an interview conducted over Zoom lasting up to an hour. Please let us know if this sounds of interest by 
answering yes to the last question in the survey. If you answer yes, we can begin to coordinate a time for 
the interview. If your privacy is a concern, we will take all necessary steps to remove your personal 
information from any interview materials.  
 
Thank you so much for your patience and attention! I look forward to hearing from you soon.   
 
Best wishes, 
_______________  
 
 
Sample Email to Focus group participants  
 
Dear ______, 
 
My name is BBBBB��,¶P�FRQWDFWLQJ�\RX�RQ�EHKDOI�RI�D�JURXS�RI�JUDGXDWH�VWXGHQWV�FRQGXFWLQJ�D�UHVHDUFK�
project for UBC in which we assess nature-based stormwater management solutions on campus and provide 
recommendations for future policy. Specifically, we will be evaluating the Resident Environment 
Assessment Program (REAP) 3.2 and making recommendations for improvements in REAP 4.0.  It is 
important for us to hear your perspective, as someone who may be directly affected by REAP when making 
development decisions and complying with building stormwater management guidelines. 
 
Are you a faculty member who lives in a UBC residential building? If so, we are hoping that you would be 
willing to take part in a virtual focus group (30-60 min in length over Zoom) to discuss your perspectives 
and experiences with green spaces in your residential area . Please let us know if this sounds of interest by 
answering yes at this [link]. If you answer yes, we can begin to coordinate a time for the focus group. If 
your privacy is a concern, we will take all necessary steps to remove your personal information from any 
materials.  
 



 

Thank you so much for your patience and attention! I look forward to hearing from you soon.   
 
Best wishes, 
_______________  
 
 
 
Survey outline 
 
The survey will consist of brief questions to get an insight on the current stormwater management 
strategies, the general view of the developers on the implemented stormwater management strategies, and 
their perception of the REAP. The survey will also ask the developers whether they would like to be 
interviewed further. 
 
Suggestions for survey questions  (designed for free-response and scales) 
 

1. What residential building were you involved in the development of? 
2. What stormwater management systems are currently implemented in that building?  
3. Have you been directly involved with implementing REAP guidelines in your building? 
4. How important do you think it is to implement stormwater management strategies that also 

benefit and promote biodiversity on campus? (very to not at all)  
- OR Do you think stormwater management systems can be designed to help climate 

change adaptation and biodiversity on campus?  
5. How open would you be to incorporate more nature-based solutions as methods for stormwater 

management? (very open-not at all) 
6. Have you had significant positive or negative experiences with REAP 3.2 with regards to 

stormwater management? If yes, please provide a short description.  
- OR something else asking about their experience with REAP? But nothing too closely 

related to the interviews.  
7. Are you willing to participate in an interview to talk about your impressions on the review of the 

Resident Environment Assessment Program in terms of stormwater management initiatives? Your 
inputs could influence this policy review and favour the implementation of innovative nature-
based solutions in your building. 

 
 
 
 
Interview outline 
 
The interviews will be conducted with the developers who agree to an interview after the initial survey. 
Interviews are expected to last for 30 minutes to an hour. The interviews will give the developers a 
platform to provide more in-depth information about their experiences with following REAP guidelines, 
and also provide further feedback that can be taken into account for REAP 4.0 recommendations. 
 



 

Suggestions for interview questions (designed to be semi-structured and open-ended) 
 

1. :KDW�DUH�WKH�VWRUPZDWHU�PDQDJHPHQW�V\VWHPV�XVHG�LQ�WKH�EXLOGLQJV�\RX¶YH�KDG�D�KDQG�LQ�
developing? Could you elaborate on why those systems, in particular, were chosen?  

2. What requirement from the current REAP do you find most difficult to implement? Do you have 
any frustrations or suggestions to deal with this problem? 

3. Do you see anything lacking in the current policy? What could be added to the future policy to 
tackle this issue?  

4. Do you see nature-based solutions to stormwater management as effective? Are there any nature-
based adaptations to stormwater currently implemented? If yes, what kind?  

5. Would you be open to incorporating more such methods in the buildings you develop? Why or 
why not? 

6. Do you think that developers should have a direct role in creating policy that affects building 
development? 

7. If you could speak directly to the people creating the new REAP 4.0 policy, what would you want 
to tell them as someone who has to follow the guidelines? 

 
 
 
Focus groups  
 
Focus groups will have semi-structured discussions and will center around the themes of rainfall events, 
green spaces, and their preferences for stormwater management systems. This will also consist of 
showing pictures of nature-based solutions to bolster the discussion. The entire dynamic will be no longer 
than 30 minutes. 
 
Suggestions for focus-group questions  
 

1. Have you noted any common occurrences during rainy days? Are there any puddles or does the 
water drain away quickly? Are there any areas that are more prone to pondering than others? Are 
you satisfied with the stormwater management at your residential building? 

2. Are you aware of any initiatives focusing on stormwater management in your building?  
3. $UH�\RX�DZDUH�RI�WKH�WHUP�³JUHHQ-EXLOGLQJ´"�:KDW�GRHV�³JUHHQ-EXLOGLQJ´�PHDQ�WR�\RX"� 
4. Are there green spaces (e.g trees, grass, gardens) in your residence? Are these something you 

enjoy and would like to see more of?  
 
Pictures of examples of global nature-based solutions for stormwater management will be shown to the 
participants. After viewing these pictures, the participants will be asked to share their opinions and 
perspectives on them. 



Appendix E 
Questions for Focus Group with Policy-Makers 

 
1. What was the process of inclusion of stormwater management as part of REAP and the 

credits count? 
2. Which stakeholders were involved in the discussions around stormwater management and 

what other topics were connected to it? 
3. What are the stormwater management systems currently used in the residences?  
4. Could you elaborate on why those systems, in particular, were chosen?  
5. What requirement from the current REAP do you find most challenging to implement? 

Why? 
6. Are there any nature-based adaptations to stormwater currently implemented in the 

residences? If yes, what kind? 
7. Do you see any particular benefits or drawbacks to adding more nature-based stormwater 

solutions? 
8. Do you foresee any barriers (institutional, financial, Operation & Maintenance, etc.) to 

implementing more nature-based solutions at the residences?  
9. In your opinion, what kinds of nature-based stormwater management solutions are 

feasible for the residences on UBC Vancouver Campus? And why? 
10. Add this question: What are the benefits and risks the nature-based stormwater 

management solutions can have to cope with the extreme weather (considering the 
extreme weather, heatwave and flooding in BC this year? 

11. Do you think that developers should directly be involved in the policy-making process 
that affects building development? Why or why not? 

 
 
 



Appendix F 
Observation Photographs, December 3rd 2021 

 

 
Figure 1. Drain Pipes at Webber House residence. [Photograph]. Larissa Santos. 

 



 
Figure 2. 3D model of Wesbrook $UHD�DW�µ/LYH�DW�8%&¶�RIILFH��>3KRWRJUDSK@��/DULVVD�6DQWRV� 

 

 
Figure 3. Explanatory signage of Wesbrook Place Rainwater Collection. [Photograph]. Larissa 

Santos. 
 



 
Figure 4. Fountains aerating stormwater in the channel at Khorana Park.  [Photograph]. Emily 

Edwards. 

 
Figure 5. Nobel Park retention pond. [Photograph]. Emily Edwards. 

 



 
Figure 6. Seating area along the rainwater channel. [Photograph]. Larissa Santos. 
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