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INTRODUCTION
6LQFH�LQFHSWLRQ��WKH�,QWHUQDWLRQDO�&HQWUH�IRU�
6FLHQFH�LQ�'UXJ�3ROLF\�Ī,&6'3ī�KDV�VRXJKW�WR�
HQVXUH�WKDW�SROLF\�UHVSRQVHV�WR�WKH�PDQ\�SUREĥ
OHPV�SRVHG�E\�LOOLFLW�GUXJV�DUH�LQIRUPHG�E\�WKH�
EHVW�DYDLODEOH�VFLHQWL¿F�HYLGHQFH��

State of the Evidence: Cannabis Use and Regulation 
LV�WKH�,&6'3¶V�FRQWULEXWLRQ�WR�WKH�JURZLQJ�
JOREDO�FRQYHUVDWLRQ�RQ�FDQQDELV��7KLV�UHSRUW�
VKRXOG�EH�UHDG�LQ�WDQGHP�ZLWK�Using Evidence to 

Talk About Cannabis��D�FRPSOHPHQWDU\�JXLGH�WR�
KDYLQJ�HYLGHQFHĥEDVHG�GLVFXVVLRQV�RQ�FDQQDELV�
XVH�DQG�UHJXODWLRQ�

7KH�UHJXODWLRQ�RI�UHFUHDWLRQDO�FDQQDELV�PDUĥ
NHWV�KDV�EHFRPH�DQ�LQFUHDVLQJO\�LPSRUWDQW�
SROLF\�LVVXH�LQ�D�QXPEHU�RI�MXULVGLFWLRQV��&ROĥ
RUDGR�DQG�:DVKLQJWRQ�6WDWH�PDGH�KHDGOLQHV�
LQ������ZKHQ�WKH\�EHFDPH�WKH�¿UVW�MXULVGLFĥ
WLRQV�LQ�WKH�ZRUOG�WR�OHJDOL]H�DQG�UHJXODWH�WKH�
DGXOW�XVH�DQG�VDOH�RI�FDQQDELV�IRU�QRQĥPHGLFDO�
SXUSRVHV��,Q�������8UXJXD\�EHFDPH�WKH�¿UVW�
FRXQWU\�WR�OHJDOL]H�DQG�UHJXODWH�UHFUHDWLRQDO�
FDQQDELV�PDUNHWV��0RPHQWXP�WRZDUGV�UHJXĥ
ODWLRQ�FRQWLQXHG�LQ�WKH�8QLWHG�6WDWHV�LQ������
ZLWK�VXFFHVVIXO�EDOORW�LQLWLDWLYHV�LQ�$ODVND��
2UHJRQ��DQG�WKH�'LVWULFW�RI�&ROXPELD��*OREDOĥ
O\��WKH�LVVXH�RI�FDQQDELV�UHJXODWLRQ�LV�IURQW�DQG�
FHQWHU�LQ�D�JURZLQJ�QXPEHU�RI�MXULVGLFWLRQV��
LQFOXGLQJ�&DQDGD��-DPDLFD��,WDO\��6SDLQ��VHYHUDO�
/DWLQ�$PHULFDQ�FRXQWULHV��DQG�D�QXPEHU�RI�
DGGLWLRQDO�8�6��VWDWHV��LQFOXGLQJ�&DOLIRUQLD��VHW�
WR�YRWH�RQ�OHJDOL]DWLRQ�LQLWLDWLYHV�LQ�������

8QVXUSULVLQJO\��JLYHQ�WKH�UREXVW�JOREDO�FRQYHUĥ
VDWLRQ�DURXQG�WKH�UHJXODWLRQ�RI�UHFUHDWLRQDO�
FDQQDELV�PDUNHWV��FODLPV�DERXW�WKH�LPSDFWV�RI�
FDQQDELV�XVH�DQG�UHJXODWLRQ�DUH�LQFUHDVLQJO\�
SDUW�RI�WKH�SXEOLF�GLVFRXUVH��8QIRUWXQDWHO\��
WKRXJK��WKHVH�FODLPV�DUH�RIWHQ�XQVXSSRUWHG�
E\�WKH�DYDLODEOH�VFLHQWL¿F�HYLGHQFH��$QRWKHU�
UHRFFXUULQJ�SUREOHP�LQ�WKH�SXEOLF�GLVFRXUVH�

LV�WKH�VHOHFWLYH�LQFOXVLRQ�RI�UHVHDUFK�VWXGLHV�
EDVHG�RQ�WKHLU�VXSSRUW�IRU�D�SUHGHWHUPLQHG�
QDUUDWLYH��7KH�LQWHQWLRQDO�H[FOXVLRQ�RI�VWXGLHV�
ZLWK�FRQWUDGLFWRU\�¿QGLQJV�GRHV�QRW�DOORZ�IRU�
DQ�REMHFWLYH�UHYLHZ�DQG�DQDO\VLV�RI�DOO�WKH�HYLĥ
GHQFH��7KLV�³FKHUU\�SLFNLQJ´�RI�WKH�HYLGHQFH�LV�
D�URXWLQH�SUDFWLFH�WKDW�GLVWRUWV�SXEOLF�XQGHUĥ
VWDQGLQJ��%\�RXWOLQLQJ�WKH�FXUUHQW�VWDWH�RI�DOO�
WKH�VFLHQWL¿F�HYLGHQFH�RQ�FRPPRQ�FDQQDELV�
FODLPV��State of the Evidence: Cannabis Use and 

Regulation�VWULYHV�WR�HQVXUH�WKDW�HYLGHQFH��UDWKĥ
HU�WKDQ�UKHWRULF��SOD\V�D�FHQWUDO�UROH�LQ�SROLF\ĥ
PDNLQJ�DURXQG�WKLV�LPSRUWDQW�LVVXH��

7KH�KDUPV�RI�PLVUHSUHVHQWLQJ�WKH�VFLHQWL¿F�
HYLGHQFH�RQ�FDQQDELV�VKRXOG�QRW�EH�RYHUĥ
ORRNHG��*LYHQ�WKDW�SROLF\�GHFLVLRQV�DUH�LQÀXĥ
HQFHG�E\�SXEOLF�RSLQLRQ�DQG�PHGLD�UHSRUWV��
SXEOLF�GLVFRXUVH�QHHGV�WR�EH�ZHOO�LQIRUPHG��
%\�DGGUHVVLQJ�NQRZOHGJH�JDSV�ZLWK�VFLHQWL¿F�
¿QGLQJV��WKH�,&6'3�KRSHV�WR�GLVSHO�P\WKV�
DERXW�FDQQDELV�XVH�DQG�UHJXODWLRQ��DQG�HQVXUH�
WKDW�WKH�VFLHQWL¿F�HYLGHQFH�RQ�WKHVH�WRSLFV�LV�
DFFXUDWHO\�UHSUHVHQWHG��2QO\�WKHQ�FDQ�HYLĥ
GHQFHĥEDVHG�SROLF\�GHFLVLRQV�EH�PDGH��

5HDGHUV�RI�WKLV�UHSRUW�ZLOO�QRWLFH�WKUHH�UHSHDWĥ
LQJ�WKHPHV�HPHUJH�WKURXJK�WKH�GLVFXVVLRQ�RI�
WKH�VFLHQWL¿F�HYLGHQFH�RQ�FRPPRQ�FDQQDELV�
FODLPV��

)LUVW��PDQ\�RI�WKH�FODLPV�FRQIXVH�FRUUHODWLRQ�
DQG�FDXVDWLRQ��$OWKRXJK�VFLHQWL¿F�HYLGHQFH�
PD\�¿QG�DVVRFLDWLRQV�EHWZHHQ�WZR�HYHQWV��
WKLV�GRHV�QRW�LQGLFDWH�WKDW�RQH�QHFHVVDULO\�
FDXVHG�WKH�RWKHU��3XW�VLPSO\��FRUUHODWLRQ�GRHV�
QRW�HTXDO�FDXVDWLRQ��7KLV�LV�D�FRPPRQO\�PDGH�
PLVWDNH�ZKHQ�LQWHUSUHWLQJ�VFLHQWL¿F�HYLGHQFH�
LQ�DOO�¿HOGV��DQG�LV�XQVXUSULVLQJO\�D�UHFXUULQJ�
VRXUFH�RI�FRQIXVLRQ�LQ�WKH�GLVFRXUVH�RQ�FDQQDĥ
ELV�XVH�DQG�UHJXODWLRQ��

Common Claims on Cannabis Regulation�SUHVHQWV�
HYLGHQFH�RQ�IUHTXHQWO\�KHDUG�FODLPV�DERXW�WKH�
LPSDFWV�RI�FDQQDELV�UHJXODWLRQ��LQFOXGLQJ�WKH�
LPSDFW�RI�UHJXODWLRQ�RQ�FDQQDELV�DYDLODELOLW\��
LPSDLUHG�GULYLQJ��WKH�XVH�RI�FDQQDELV��GUXJ�
FULPH��GUXJ�WRXULVP��DQG�³%LJ�0DULMXDQD�´

)RU�HDFK�FODLP��WKH�UHOHYDQW�DYDLODEOH�VFLHQWLIĥ
LF�HYLGHQFH�LV�SUHVHQWHG�DQG�WKH�VWUHQJWK�RI�
WKH�VFLHQWL¿F�HYLGHQFH�LQ�VXSSRUW�RI�WKH�FODLP�
LV�GHWHUPLQHG��5HDGHUV�ZLOO�QRWLFH�WKDW�QRQH�
RI�WKH�FODLPV�DUH�VWURQJO\�VXSSRUWHG�E\�WKH�
VFLHQWL¿F�HYLGHQFH��UHLQIRUFLQJ�WKH�VLJQL¿FDQW�
PLVUHSUHVHQWDWLRQ�RI�HYLGHQFH�RQ�FDQQDELV�XVH�
DQG�UHJXODWLRQ��

:H�KRSH�WKDW�WKH�HYLGHQFH�FRQWDLQHG�LQ�WKLV�
UHSRUW�PHDQLQJIXOO\�FRQWULEXWHV�WR�WKH�JOREDO�
FRQYHUVDWLRQ�DURXQG�FDQQDELV�SROLF\�DQG�KHOSV�
SROLF\PDNHUV��DV�ZHOO�DV�JHQHUDO�UHDGHUV��VHSDĥ
UDWH�VFLHQWL¿F�HYLGHQFH�IURP�FRQMHFWXUH�

6HFRQG��IRU�VHYHUDO�RI�WKHVH�FODLPV��WKH�LQĥ
DELOLW\�WR�FRQWURO�IRU�D�UDQJH�RI�YDULDEOHV�
Ī³FRQIRXQGHUV´ī�PHDQV�WKDW�LQ�PDQ\�FDVHV��ZH�
FDQQRW�FRQFOXGH�WKDW�D�SDUWLFXODU�RXWFRPH�ZDV�
FDXVHG�E\�FDQQDELV�XVH�RU�UHJXODWLRQ��8QOHVV�
VFLHQWLVWV�FDQ�UHPRYH�DOO�RWKHU�SRVVLEOH�H[SODĥ
QDWLRQV��WKH�HYLGHQFH�FDQQRW�FRQFOXVLYHO\�VD\�
WKDW�RQH�VSHFL¿F�H[SODQDWLRQ�LV�WUXH�

7KLUG��PDQ\�RI�WKH�FODLPV�FDQQRW�EH�PDGH�
FRQFOXVLYHO\�DV�WKHUH�LV�LQVXɷFLHQW�HYLGHQFH�WR�
VXSSRUW�WKHP��)LQGLQJV�IURP�D�VLQJOH�VWXG\�RU�
D�VPDOO�VDPSOH�FDQQRW�EH�JHQHUDOL]HG�WR�HQWLUH�
SRSXODWLRQV��7KLV�LV�HVSHFLDOO\�SURQRXQFHG�IRU�
FODLPV�UHODWHG�WR�FDQQDELV�UHJXODWLRQ��DV�QRW�
HQRXJK�WLPH�KDV�SDVVHG�VLQFH�WKH�UHJXODWLRQ�
RI�UHFUHDWLRQDO�FDQQDELV�LQ�&RORUDGR��:DVKĥ
LQJWRQ�6WDWH��DQG�8UXJXD\�WR�H[DPLQH�PDQ\�RI�
WKH�LPSDFWV�RI�WKHVH�SROLF\�FKDQJHV��

7KHVH�WKUHH�FRPPRQ�SLWIDOOV�DUH�LPSRUWDQW�WR�
WDNH�LQWR�DFFRXQW�ZKHQ�UHDGLQJ�PHGLD�UHSRUWV�
DQG�DGYRFDF\�PDWHULDOV�WKDW�VXJJHVW�VFLHQWLVWV�
KDYH�FRQFOXVLYHO\�PDGH�VRPH�¿QGLQJ�UHODWHG�
WR�FDQQDELV�XVH�RU�UHJXODWLRQ��,Q�PDQ\�FDVHV��
GXH�WR�WKH�UHDVRQV�RXWOLQHG�DERYH��WKLV�ZLOO�
DFWXDOO\�UHVXOW�LQ�D�PLVUHSUHVHQWDWLRQ�RI�WKH�
VFLHQWL¿F�HYLGHQFH��

State of the Evidence: Cannabis Use and Regulation 
LV�FRPSULVHG�RI�WZR�VHFWLRQV��Common Claims 

on Cannabis Use�DQG�Common Claims on Cannabis 

Regulation��

Common Claims on Cannabis Use�SUHVHQWV�HYLĥ
GHQFH�RQ�IUHTXHQWO\�KHDUG�FODLPV�DERXW�FDQĥ
QDELV�XVH��LQFOXGLQJ�FODLPV�RQ�WKH�DGGLFWLYH�
SRWHQWLDO�RI�FDQQDELV��FDQQDELV�DV�D�³JDWHZD\´�
GUXJ��WKH�SRWHQF\�RI�FDQQDELV��DQG�WKH�LPSDFW�
RI�FDQQDELV�XVH�RQ�WKH�OXQJV��KHDUW��DQG�EUDLQ�
ĪLQ�WHUPV�RI�,4��FRJQLWLYH�IXQFWLRQLQJ��DQG�ULVN�
RI�VFKL]RSKUHQLDī��
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METHODS
:H�XQGHUWRRN�D�UHYLHZ�RI�WKH�DYDLODEOH�VFLHQWL¿F�OLWHUDWXUH�RQ�WKH�WRSLF�RI�FDQQDELV�XVH�DQG�
UHJXODWLRQ��)LUVW��WZR�FRĥDXWKRUV�Ī':��70:ī�LGHQWL¿HG�FRPPRQ�FODLPV�DERXW�FDQQDELV�SXW�
IRUZDUG�E\�PHGLD�RXWOHWV��JRYHUQPHQW�DJHQFLHV��SROLWLFDO�OHDGHUV��DQG�WKLUGĥSDUW\�DGYRFDF\�RUJDĥ
QL]DWLRQV��)RU�HDFK�FODLP��WZR�DXWKRUV�Ī70:��':ī�XQGHUWRRN�D�WKRURXJK�UHYLHZ�RI�DOO�VFLHQĥ
WL¿F�SHHUĥUHYLHZHG�VWXGLHV��DV�ZHOO�DV�QRQĥSHHU�UHYLHZHG�VFLHQWL¿F�VWXGLHV�ĪL�H���µJUH\�OLWHUDWXUH¶ī�
RQ�WKHVH�WRSLFV��7KLV�SURFHVV�LQFOXGHG�VHDUFKLQJ�PDMRU�RQOLQH�DFDGHPLF�GDWDEDVHV��WKH�,QWHUQHW��
PHGLFDO�OLEUDU\�GDWDEDVHV��DQG�WKH�FLWDWLRQ�OLVWV�RI�UHOHYDQW�VFLHQWL¿F�VWXGLHV�WR�LGHQWLI\�WKH�PRVW�
XSĥWRĥGDWH�VFLHQWL¿F�HYLGHQFH�RQ�FDQQDELV�XVH�DQG�UHJXODWLRQ��$OO�DXWKRUV�Ī':��70:��10ī�
WKHQ�XQGHUWRRN�D�TXDOLW\�DVVHVVPHQW�SURFHVV�IRU�WKH�VFLHQWL¿F�OLWHUDWXUH�UHODWHG�WR�HDFK�FODLP�WR�
GHWHUPLQH�WKH�RYHUDOO�VWUHQJWK�RI�WKH�VFLHQWL¿F�HYLGHQFH��)LQDOO\��DOO�DXWKRUV�Ī':��70:��10ī�
FRQWULEXWHG�WR�WKH�GUDIWLQJ�RI�WKHVH�¿QGLQJV�LQ�WKH�WH[W�RI�WKLV�UHSRUW�DQG�WZR�DXWKRUV�Ī':��
10ī�GUDIWHG�WKH�UHVSRQVH�VKHHWV�FRQWDLQHG�LQ�Using Evidence to Talk About Cannabis��

7KH�FRPSOHWH�PHWKRGRORJ\�IRU�WKLV�UHSRUW��LQFOXGLQJ�VSHFL¿F�GDWDEDVHV�VHDUFKHG��NH\ZRUGV�
XVHG��DQG�TXDOLW\�DVVHVVPHQW�SURWRFROV��DUH�DYDLODEOH�RQOLQH�DW�KWWS���ZZZ�LFVGS�RUJ�FDQQDELVB
FODLPVBPHWKRGV�
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COMMON CLAIMS ON

CANNABIS USE
COMMON CLAIMS ON

CANNABIS USE

COMMON CLAIMS ON CANNABIS USE

CLAIM
STRENGTH OF 
SUPPORTING 

EVIDENCE
BOTTOM LINE

³&DQQDELV�ĬLVĭ�DV�DGGLFĥ
WLYH�DV�KHURLQ�´ :HDN

$�OLIHWLPH�RI�FDQQDELV�XVH�FDUULHV�D�ORZ�ULVN�RI�
GHSHQGHQFH�Ī�İī��ZKLOH�WKH�ULVN�RI�FDQQDELV�
GHSHQGHQFH�LV�YHU\�ORZ�DPRQJ�WKRVH�ZKR�UHĥ
SRUW�XVLQJ�LW�IRU�RQH�\HDU�Ī�İī�RU�HYHQ����\HDUV�
Ī���İī��7KLV�LV�PXFK�ORZHU�WKDQ�WKH�HVWLPDWHG�
OLIHWLPH�ULVN�RI�GHSHQGHQFH�WR�KHURLQ�Ī����İī�

³Ĭ'ĭLG�\RX�NQRZ�WKDW�
PDULMXDQD�LV�RQ�DYHUĥ

DJH�����WR�����SHUFHQW�
VWURQJHU�WKDQ�LW�ZDV�WKLUĥ

W\�\HDUV�DJR"´

0RGHUDWH

$OWKRXJK�WKLV�FODLP�RYHUVWDWHV�WKH�H[LVWLQJ�HYLĥ
GHQFH��VWXGLHV�GR�VXJJHVW�WKDW�WKHUH�KDYH�EHHQ�
LQFUHDVHV�LQ�7+&�SRWHQF\�RYHU�WLPH�LQ�VRPH�

MXULVGLFWLRQV�

³,¶P�RSSRVHG�WR�OHJDOL]ĥ
LQJ�PDULMXDQD�EHFDXVH�LW�
DFWV�DV�D�JDWHZD\�GUXJ�´

:HDN
(YLGHQFH�WR�GDWH�GRHV�QRW�VXSSRUW�WKH�FODLP�
WKDW�FDQQDELV�XVH�FDXVHV�VXEVHTXHQW�XVH�RI�

³KDUGHU´�GUXJV�

&DQQDELV�XVH�³FDQ�FDXVH�
SRWHQWLDOO\�OHWKDO�GDPDJH�
WR�WKH�KHDUW�DQG�DUWHULHV�´

:HDN

7KHUH�LV�OLWWOH�HYLGHQFH�WR�VXJJHVW�WKDW�FDQQDELV�
XVH�FDQ�FDXVH�OHWKDO�GDPDJH�WR�WKH�KHDUW��QRU�LV�
WKHUH�FOHDU�HYLGHQFH�RI�DQ�DVVRFLDWLRQ�EHWZHHQ�

FDQQDELV�XVH�DQG�FDQFHU�

&DQQDELV�XVH�ORZHUV�,4�
E\�XS�WR���SRLQWV� :HDN 7KHUH�LV�OLWWOH�VFLHQWL¿F�HYLGHQFH�VXJJHVWLQJ�WKDW�

FDQQDELV�XVH�LV�DVVRFLDWHG�ZLWK�GHFOLQHV�LQ�,4�

&DQQDELV�XVH�LPSDLUV�
FRJQLWLYH�IXQFWLRQ� 0RGHUDWH

:KLOH�WKH�HYLGHQFH�VXJJHVWV�WKDW�FDQQDELV�XVH�
ĪSDUWLFXODUO\�DPRQJ�\RXWKī�OLNHO\�LPSDFWV�FRJĥ
QLWLYH�IXQFWLRQ��WKH�HYLGHQFH�WR�GDWH�UHPDLQV�

LQFRQVLVWHQW�UHJDUGLQJ�WKH�VHYHULW\��SHUVLVWHQFH��
DQG�UHYHUVLELOLW\�RI�WKHVH�FRJQLWLYH�HɱHFWV�

³Ĭ&DQQDELVĭ�LV�D�GUXJ�WKDW�
FDQ�UHVXOW�ĬLQĭ�VHULRXV��

ORQJĥWHUP�FRQVHTXHQFHV��
OLNH�VFKL]RSKUHQLD�´

:HDN
:KLOH�VFLHQWL¿F�HYLGHQFH�VXSSRUWV�DQ�DVVRFLDĥ
WLRQ�EHWZHHQ�FDQQDELV�XVH�DQG�VFKL]RSKUHQLD��D�
FDXVDO�UHODWLRQVKLS�KDV�QRW�EHHQ�HVWDEOLVKHG�



� �

CLAIM: ³&DQQDELV�ĬLVĭ�DV�DGGLFWLYH�DV�KHURLQ�´�Ħ�'DLO\�7HOHJUDSK�ī)R[������Ĭ

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: $�OLIHWLPH�RI�FDQQDELV�XVH�FDUULHV�D�ORZ�ULVN�RI�GHSHQGHQFH�Ī�İī��ZKLOH�WKH�
ULVN�RI�FDQQDELV�GHSHQGHQFH�LV�YHU\�ORZ�DPRQJ�WKRVH�ZKR�UHSRUW�XVLQJ�LW�IRU�RQH�\HDU�Ī�İī�RU�
HYHQ����\HDUV�Ī���İī��7KLV�LV�PXFK�ORZHU�WKDQ�WKH�HVWLPDWHG�OLIHWLPH�ULVN�RI�GHSHQGHQFH�WR�
KHURLQ�Ī����İī�

'UXJ�GHSHQGHQFH��DOVR�FRPPRQO\�UHIHUUHG�
WR�DV�DGGLFWLRQ��FDQ�EH�D�VHULRXV�FRQVHTXHQFH�
RI�GUXJ�XVH��+RZHYHU��QRW�DOO�GUXJV�KDYH�WKH�
VDPH�DGGLFWLYH�SRWHQWLDO��PHDQLQJ�WKDW�VRPH�
GUXJV�Ħ�OLNH�KHURLQ�Ħ�DUH�PRUH�OLNHO\�WR�OHDG�WR�
DGGLFWLRQ�WKDQ�RWKHUV��:LWK�UHVSHFW�WR�FDQQDĥ
ELV��WKLV�GUXJ�LV�DVVRFLDWHG�ZLWK�D�ORZHU�ULVN�RI�
GHSHQGHQFH�FRPSDUHG�WR�VRĥFDOOHG�³KDUGHU´�
LOOLFLW�GUXJV��VXFK�DV�FRFDLQH�DQG�KHURLQ��DV�
ZHOO�DV�WZR�UHJXODWHG�VXEVWDQFHV�Ħ�QLFRWLQH�
DQG�DOFRKRO��

/RSH]ĥ4XLQWHUR�DQG�FROOHDJXHV�H[DPLQHG�
PXOWLĥZDYH�GDWD�IURP�WKH�1DWLRQDO�(SLGHPLĥ
RORJLF�6XUYH\�RQ�$OFRKRO�DQG�5HODWHG�&RQGLĥ
WLRQV��D�8�6��QDWLRQDOO\�UHSUHVHQWDWLYH�VXUYH\�
RI�SHRSOH�DJHG����DQG�RYHU�ĪVDPSOH�VL]H��������
FDQQDELV�XVHUVī�Ī/RSH]ĥ4XLQWHUR�HW�DO�������ī��
7KHVH�DXWKRUV�IRXQG�WKDW�WKH�SUREDELOLW\�RI�
GHSHQGHQFH�DIWHU�WKH�¿UVW�\HDU�RI�XVH�ZDV�
DERXW��İ�ĪL�H���YHU\�ORZī�IRU�QLFRWLQH��DOFRĥ
KRO��DQG�FDQQDELV�XVHUV��IRU�FRFDLQH�XVHUV��WKH�
SUREDELOLW\�ZDV����İ��$IWHU�D�GHFDGH�RI�XVH��
WKH�SUREDELOLWLHV�IRU�GHSHQGHQFH�ZHUH�KLJKHU�
IRU�XVHUV�RI�QLFRWLQH�Ī����İī��FRFDLQH�Ī����İī��
DQG�DOFRKRO�Ī��İī�FRPSDUHG�WR�FDQQDELV�XVHUV�
Ī���İī��7KH�OLIHWLPH�SUREDELOLW\�RI�EHFRPLQJ�
FDQQDELV�GHSHQGHQW�ZDV�HVWLPDWHG�DW����İ��
WKDW�LV��IHZHU�WKDQ��İ�RI�OLIHWLPH�FDQQDELV�
XVHUV�UHSRUW�GUXJ�GHSHQGHQFH��7KLV��İ�SUREĥ
DELOLW\�RI�FDQQDELV�GHSHQGHQFH�LV�PRVW�RIWHQ�
FLWHG�LQ�WKH�OLWHUDWXUH��PRVW�UHFHQWO\�LQ�WZR�
PDMRU�VFLHQWL¿F�UHYLHZ�DUWLFOHV�RQ�WKH�LPSDFW�

RI�FDQQDELV�Ī+DOO��������9RONRZ�HW�DO�������ī��
7KLV�¿JXUH�LV�FRQVLGHUDEO\�ORZHU�WKDQ�HVWLPDWĥ
HG�OLIHWLPH�SUREDELOLWLHV�IRU�XVHUV�RI�QLFRWLQH�
Ī����İī��DOFRKRO�Ī����İī��DQG�FRFDLQH�Ī����İī�
Ī/RSH]ĥ4XLQWHUR�HW�DO�������ī��7KH�OLIHWLPH�
SUREDELOLW\�RI�EHFRPLQJ�KHURLQĥGHSHQGHQW�KDV�
SUHYLRXVO\�EHHQ�HVWLPDWHG�DW�����İ�DQG�����İ�
Ī$QWKRQ\�HW�DO�������ī��

2QH�RWKHU�FODLP�UHJDUGLQJ�FDQQDELV�GHSHQĥ
GHQFH�WKDW�KDV�EHHQ�IUHTXHQWO\�FLWHG�LV�WKDW�
WKH�SUREDELOLW\�RI�GHSHQGHQFH�PD\�LQFUHDVH�
WR���LQ���IRU�WKRVH�ZKR�LQLWLDWH�FDQQDELV�XVH�LQ�
DGROHVFHQFH��DQG�WKDW�WKLV�ULVN�PD\�LQFUHDVH�WR�
��ĥ��İ�DPRQJ�SHRSOH�ZKR�XVH�FDQQDELV�GDLO\�
Ī+DOO��������9RONRZ�HW�DO�������ī��7KLV�VXJJHVWV�
WKDW�WKH�DJH�RI�RQVHW�RI�FDQQDELV�XVH�DQG�WKH�
IUHTXHQF\�RU�UHJXODULW\�RI�XVH�LQÀXHQFHV�WKH�

STATE OF THE EVIDENCE:

ULVN�WKDW�DQ�LQGLYLGXDO�ZLOO�EHFRPH�GHSHQGHQW��
7KH�VRXUFH�RI�WKLV�µ��LQ��¶�HVWLPDWH�LV�D�SDSHU�
E\�:DJQHU�HW�DO���ZKLFK�UHSRUWHG�¿QGLQJV�IURP�
WKH�1DWLRQDO�&RPRUELGLW\�6XUYH\�Ī1&6ī�WKDW�
LQFOXGHG�������SDUWLFLSDQWV�ZKR�FRPSULVHG�D�
QDWLRQDOO\�UHSUHVHQWDWLYH�VDPSOH�RI�WKH�8�6��
SRSXODWLRQ�DJHG���ĥ���Ī:DJQHU�DQG�$QWKRQ\��
����ī��7KHVH�DXWKRUV�UHSRUWHG�WKDW����İ�RI�
SDUWLFLSDQWV�TXDOL¿HG�IRU�³OLIHWLPH�GLDJQRVLV�RI�
FDQQDELV�GHSHQGHQFH´�EDVHG�RQ�'60ĥ,,,ĥ5�
FULWHULD��:KLOH�DSSUR[LPDWHO\���İ�RI�WKH�
VDPSOH�KDG�HYHU�XVHG�FDQQDELV��DSSUR[LPDWHO\�
�İ�KDG�GHYHORSHG�GHSHQGHQFH��:DJQHU�HW�DO��
FRQGXFWHG�DGGLWLRQDO�VWDWLVWLFDO�DQDO\VHV�WR�
¿QG�DJHĥ�DQG�WLPHĥVSHFL¿F�HVWLPDWHV�RI�XVH�
LQLWLDWLRQ�IRU�FDQQDELV�ĪDV�ZHOO�DV�DOFRKRO�DQG�
FRFDLQHī��7KH�DXWKRUV�UHSRUWHG�WKDW�PRVW�FDVHV�
RI�FDQQDELV�GHSHQGHQFH�RFFXU�DW�\RXQJHU�DJHV�
ĪEHWZHHQ���ĥ���\HDUV�RI�DJHī��ZLWK�SHDN�YDOĥ
XHV�DW�DJH���ĥ����+RZHYHU��WKH�GHYHORSPHQWDO�
ZLQGRZ�RI�ULVN�IRU�FDQQDELV�GHSHQGHQFH�ZDV�
QHDUO\�FORVHG�E\�DJH����Ī:DJQHU�DQG�$QWKRQ\��
����ī��)XUWKHU��DIWHU����\HDUV�VLQFH�WKH�¿UVW�XVH�
RI�FDQQDELV��WKH�ULVN�RI�GHSHQGHQFH�GURSSHG�
WR�QHDU�]HUR�ĪPHDQZKLOH��WKH�ULVN�RI�SURJUHVĥ
VLRQ�WR�DOFRKRO�GHSHQGHQFH�ODVWV�PDQ\�PRUH�
\HDUV�VLQFH�¿UVW�DOFRKRO�XVHī��

:KLOH�GDWD�IURP�ODUJH�FURVVĥVHFWLRQDO�VXUĥ
YH\V�OLNH�WKRVH�PHQWLRQHG�KHUH�DUH�YDOXDEOH�
LQ�HVWLPDWLQJ�OHYHOV�RI�FDQQDELV�GHSHQGHQFH��
FURVVĥVHFWLRQDO�GDWD�GR�QRW�DOORZ�IRU�FDXVDO�
LQWHUSUHWDWLRQV��7KHUHIRUH��ZH�PXVW�EH�YHU\�
FDXWLRXV�UHJDUGLQJ�DQ\�EODQNHW�VWDWHPHQW�
WKDW�FDQQDELV�leads�WR�DGGLFWLRQ��7KH�HYLGHQFH�
VKRZV�WKDW�WKH�YDVW�PDMRULW\�Ħ�RYHU���İ�Ħ�RI�
FDQQDELV�XVHUV�GR�not�EHFRPH�GHSHQGHQW��
,QGHHG��$QWKRQ\�DQG�FROOHDJXHV�Ī����ī�HYHQ�
VWDWHG�WKHLU�¿QGLQJV�LQ�WKH�IROORZLQJ�ZD\��
³)RU�HYHU\�XVHU�ZLWK�D�KLVWRU\�RI�FDQQDELV�
GHSHQGHQFH��WKHUH�ZHUH����XVHUV�ZKR�KDG�QRW�
EHFRPH�GHSHQGHQW´�Ī$QWKRQ\�HW�DO�������ī��
$JDLQ��FRPSDUHG�WR�XVHUV�RI�QLFRWLQH�DQG�

DOFRKRO��IHZHU�XVHUV�RI�FDQQDELV�ZLOO�EHFRPH�
GHSHQGHQW�RYHU�WLPH��
 
7KH�FRPPRQ�XQGHUVWDQGLQJ�RI�DGGLFWLRQ�Ħ�
VLPSO\�UHTXLULQJ�D�VXEVWDQFH�WR�IXQFWLRQ�Ħ�LV�
DQ�RYHUVLPSOL¿FDWLRQ��7KHUH�DUH�PXOWLSOH�
ZRUNLQJ�GH¿QLWLRQV�RI�GUXJ�DGGLFWLRQ�ĪDOVR�
FDOOHG�VXEVWDQFH�XVH�GLVRUGHUī��LQ�RQH�GH¿QLĥ
WLRQ��GUXJ�DGGLFWLRQ�LV�GH¿QHG�DV�WKH�FRPSXOĥ
VLYH�XVH�RI�D�GUXJ�GHVSLWH�DGYHUVH�FRQVHTXHQFĥ
HV�Ī1HVWOHU������ī��:LWK�WKLV�LQ�PLQG��DGGLFWLRQ�
WR�GLɱHUHQW�VXEVWDQFHV�LV�QRW�QHFHVVDULO\�
UHODWHG�WR�HTXLYDOHQW�KDUPV��)RU�H[DPSOH��
PDQ\�SHRSOH�PHHW�WKH�FULWHULD�IRU�FDɱHLQH�
DGGLFWLRQ��EXW�WKLV�LV�JHQHUDOO\�QRW�VHHQ�DV�D�
PDMRU�SXEOLF�KHDOWK�SUREOHP��7KH�V\PSWRPV�
IRU�FDQQDELV�ZLWKGUDZDO�KDYH�EHHQ�FKDUDFWHUĥ
L]HG�DV�SULPDULO\�SV\FKRORJLFDO�ĪUDWKHU�WKDQ�
SK\VLFDOī��DQG�LQFOXGH�QRQĥOLIH�WKUHDWHQLQJ�
V\PSWRPV�ĪFUDYLQJ��LUULWDELOLW\��QHUYRXVQHVV�
WHQVLRQ��UHVWOHVVQHVV��GHSUHVVLRQ��DQJHU��VOHHS�
GLɷFXOW\��VWUDQJH�GUHDPV��GHFUHDVHG�DSSHWLWH��
DQG�KHDGDFKHī�Ī&RSHUVLQR�HW�DO���������.RXUL�
DQG�3RSH�-U������ī��%\�FRPSDULVRQ��ZLWKĥ
GUDZDO�V\PSWRPV�IRU�DGGLFWLRQ�WR�DOFRKRO�RU�
KHURLQ�KDYH�EHHQ�VKRZQ�WR�EH�VHYHUH�Ī2OPHGR�
DQG�+RɱPDQ��������5HGPRQG�-U�DQG�.U\VWDO��
������6ZLIW�DQG�6WRXW������ī�DQG��LQ�WKH�FDVH�RI�
DOFRKRO��OLIHĥWKUHDWHQLQJ�Ī7UHYLVDQ�HW�DO�������ī��
7KLV�LPSOLHV�WKDW�FDQQDELV�GHSHQGHQFH�LV�OHVV�
VHYHUH�WKDQ�WKDW�DVVRFLDWHG�ZLWK�RWKHU�PDMRU�
LOOHJDO�DQG�OHJDO�GUXJV�



�� ��

CLAIM: ³Ĭ'ĭLG�\RX�NQRZ�WKDW�PDULMXDQD�LV�RQ�DYHUDJH�����WR�����SHUFHQW�VWURQJHU�WKDQ�LW�ZDV�
WKLUW\�\HDUV�DJR"´�Ħ�Health Canada advertisement �

STRENGTH OF SUPPORTING EVIDENCE: 0RGHUDWH

BOTTOM LINE: $OWKRXJK�WKLV�FODLP�RYHUVWDWHV�WKH�H[LVWLQJ�HYLGHQFH��VWXGLHV�GR�VXJJHVW�WKDW�
WKHUH�KDYH�EHHQ�LQFUHDVHV�LQ�7+&�SRWHQF\�RYHU�WLPH�LQ�VRPH�MXULVGLFWLRQV�

7HWUDK\GURFDQQDELQRO�Ī7+&ī�LV�WKH�PDLQ�SV\ĥ
FKRDFWLYH�HOHPHQW�LQ�FDQQDELV�DQG�WKXV�7+&�
OHYHOV�KDYH�EHHQ�VWXGLHG�DV�WKH�SULPDU\�PDUNHU�
RI�FDQQDELV�SRWHQF\��7KHUH�LV�HYLGHQFH�WR�VXSĥ
SRUW�WKH�FODLP�WKDW�FDQQDELV�SRWHQF\�LQ�VRPH�
UHJLRQV�KDV�LQFUHDVHG�LQ�UHFHQW�GHFDGHV��

0F/DUHQ�DQG�FROOHDJXHV�IRXQG�QRWLFHDEOH�
YDULDWLRQ�LQ�FDQQDELV�SRWHQF\�EHWZHHQ�VDPSOHV�
DQG�ZLWKLQ�\HDUV�Ī0F/DUHQ�HW�DO�������ī��)RU�
LQVWDQFH��ZKLOH�WKH\�IRXQG�WKDW�SRWHQF\�LQ�WKH�
8�6��VHHPHG�WR�KDYH�GRXEOHG�Ī�İ�LQ������WR�
���İ�LQ�����ī�EDVHG�RQ�WHVWLQJ�7+&�LQ�FRQ¿Vĥ
FDWHG�FDQQDELV��VLJQL¿FDQW�LQFUHDVHV�ZHUH�QRW�
UHSRUWHG�IRU�(XURSHDQ�FRXQWULHV�RWKHU�WKDQ�
WKH�8QLWHG�.LQJGRP�DQG�WKH�1HWKHUODQGV��
6OLJKW�LQFUHDVHV�KDYH�DOVR�EHHQ�UHSRUWHG�LQ�
$XVWUDOLD�Ī+DOO�DQG�6ZLIW������ī�

,Q�D�PRUH�UHFHQW�VWXG\��0HKPHGLF�DQG�FROĥ
OHDJXHV�UHSRUWHG�8�6��GDWD�IURP��������FDQQDĥ
ELV�VDPSOHV�VHL]HG�DQG�DQDO\]HG�EHWZHHQ������
DQG������Ī0HKPHGLF�HW�DO�������ī��7KH\�IRXQG�
WKDW�GXULQJ�WKLV�WLPHIUDPH�7+&�FRQWHQW�
DFURVV�FDQQDELV�SUHSDUDWLRQV�LQFUHDVHG�IURP�
���İ�WR����İ��DQG�WKDW�WKH�LQFUHDVH�DSSHDUHG�
GXH�WR�LQFUHDVHV�LQ�QRQGRPHVWLF�FDQQDELV�ĪL�H���
DQ�LQFUHDVH�LQ�WKH�VXSSO\�RI�FDQQDELV�LPSRUWHG�
LQWR�WKH�8�6�ī��

,Q�D�UHYLHZ��9RONRZ�DQG�FROOHDJXHV�Ī����ī�FLWHG�
WKDW�7+&�FRQWHQW�GHWHFWHG�LQ�VDPSOHV�RI�FDQĥ

QDELV�FRQ¿VFDWHG�LQ�WKH�8�6��LQFUHDVHG�IURP�
DSSUR[LPDWHO\��İ�WR���İ�ĪL�H������İī�IURP�WKH�
����V�XS�WR������Ī9RONRZ�HW�DO�������ī��*LYĥ
HQ�WKDW�WKLV�UHYLHZ�IURP�WKH�8�6��LV�WKH�RQO\�
HYLGHQFH�IRU�D����İ�LQFUHDVH�LQ�SRWHQF\��WKH�
FODLP�WKDW�FDQQDELV�SRWHQF\�KDV�LQFUHDVHG�E\�
���İ�WR����İ�RQ�DYHUDJH�DFURVV�DOO�MXULVGLFĥ
WLRQV�RYHUVWDWHV�WKH�H[LVWLQJ�VFLHQWL¿F�HYLĥ
GHQFH��,W�LV�QRWHZRUWK\�WKDW�WKH�REVHUYHG�LQĥ
FUHDVHV�RI����İ�LQ�WKH�8QLWHG�6WDWHV�RFFXUUHG�
GXULQJ�D�SHULRG�RI�PDVVLYH�EXGJHWV�DOORFDWHG�
WRZDUGV�D�SULPDULO\�HQIRUFHPHQWĥEDVHG�GUXJ�
VXSSO\�UHGXFWLRQ�DSSURDFK�Ī0LURQ������ī��
7KLV�VXJJHVWV�WKDW�HQIRUFHPHQWĥEDVHG�DSĥ
SURDFKHV�WR�UHGXFLQJ�FDQQDELV�VXSSO\�DUH�OLNHO\�
OLPLWHG��0RUHRYHU��WUHQGV�WRZDUGV�LQFUHDVLQJ�
SRWHQF\�DUH�QRW�PHUHO\�GHPDQGĥGULYHQ��EXW�
DUH�SULPDULO\�D�UHVXOW�RI�FULPLQDO�PDUNHW�HFRĥ
QRPLFV��*LYHQ�WKDW�VWURQJHU�VWUDLQV�SURYLGH�
KLJKHU�SUR¿WV�SHU�XQLW�ZHLJKW��DQG�WKDW�FULPĥ
LQDO�PDUNHWV�KDYH�QR�UHJXODWRU\�VWUXFWXUHV�WR�
VHW�SRWHQF\�OLPLWV��WKH�LOOLFLW�QDWXUH�RI�FDQQDĥ
ELV�OLNHO\�SOD\HG�D�UROH�LQ�GULYLQJ�XS�SRWHQF\�

$V�ZLWK�DOO�HVWLPDWHV�RI�LOOLFLW�SURGXFWV��WKHUH�
LV�WKH�SRWHQWLDO�WKDW�PHWKRGRORJLFDO�LVVXHV�
PD\�EH�DW�SOD\�ZKHQ�GHWHUPLQLQJ�HVWLPDWHV��
0F/DUHQ�DQG�FROOHDJXHV�Ī����ī�PHQWLRQ��IRU�
H[DPSOH��WKDW�FDQQDELV�VDPSOHV�WKDW�DUH�WHVWĥ
HG�WHQG�WR�EH�VPDOO�DQG�WKDW�LW�LV�QRW�DOZD\V�
FOHDU�ZKLFK�SDUW�RI�WKH�SODQW�KDV�EHHQ�WHVWHG�
Ī0F/DUHQ�HW�DO�������ī��7KLV�LV�LPSRUWDQW�JLYHQ�

STATE OF THE EVIDENCE:

��$FFHVVHG�0DUFK��th������IURP�ZZZ�\RXWXEH�FRP�ZDWFK"Y 9(X&Y8G+'1$

WKDW�SDUWV�RI�WKH�FDQQDELV�SODQW�KDYH�KLJKHU�
UHVHUYRLUV�RI�7+&��7KH�H[WHQW�WR�ZKLFK�SROLFH�
VHL]XUHV�RI�FDQQDELV�DUH�UHSUHVHQWDWLYH�RI�WKH�
ODUJHU�PDUNHW�LV�DOVR�XQFOHDU�Ī$UNHV�HW�DO���
����ī��VXJJHVWLQJ�WKDW�ZH�PD\�QRW�EH�DEOH�WR�
PDNH�PDUNHW�ZLGH�JHQHUDOL]DWLRQV�EDVHG�RQ�
VHL]HG�VDPSOHV�

2WKHU�IDFWRUV�EH\RQG�7+&�FRQWHQW�DUH�
LPSRUWDQW�ZKHQ�FRQVLGHULQJ�WKH�LPSDFW�RI�
SRWHQF\��)RU�H[DPSOH��PL[LQJ�FDQQDELV�ZLWK�
WREDFFR�Ħ�D�FRPPRQ�SUDFWLFH�ZKHQ�VPRNLQJ�
FDQQDELV�LQ�PDQ\�SDUWV�RI�WKH�ZRUOG�Ħ�GLOXWHV�
7+&�SRWHQF\��7KH�DPRXQW�RI�DFWLYH�7+&�
DFWXDOO\�DEVRUEHG�FDQ�DOVR�YDU\�FRQVLGHUDEO\�
EDVHG�RQ�WKH�PRGH�E\�ZKLFK�FDQQDELV�LV�FRQĥ
VXPHG��6LPSO\�DVVHVVLQJ�7+&�OHYHOV�SDLQWV�DQ�
LQFRPSOHWH�SLFWXUH�RI�WKH�LPSDFW�RI�FDQQDELV�
SRWHQF\��

$�UHODWHG�LVVXH�LV�WKH�DFWXDO�KHDOWK�LPSDFW�RI�
DQ\�LQFUHDVHV�LQ�7+&�FRQWHQW��([SHUWV�KDYH�
VXJJHVWHG�WKDW�LQFUHDVHG�7+&�SRWHQF\�PD\�
EH�OLQNHG�WR�DGYHUVH�KHDOWK�DQG�RU�PHQWDO�
KHDOWK�HɱHFWV�DQG�FRQVHTXHQFHV��LQFOXGLQJ�
YLVLWV�WR�HPHUJHQF\�URRPV�Ī+DOO��������9ROĥ
NRZ�HW�DO�������ī��KRZHYHU��WKLV�HYLGHQFH�LV�
SUHOLPLQDU\�DQG�KLJKO\�HTXLYRFDO�DW�SUHVHQW��
,QGHHG��0F/DUHQ�DQG�FROOHDJXHV�DOVR�UHSRUW�LQ�
WKHLU�UHYLHZ�WKDW�FODLPV�DERXW�³DGYHUVH�PHQWDO�
KHDOWK�HɱHFWV�RI�FDQQDELV�FRQWDPLQDWLRQ´�ZHUH�
XQVXSSRUWHG�E\�WKH�DYDLODEOH�HYLGHQFH�Ī0Fĥ
/DUHQ�HW�DO�������ī��%ULHÀ\��WKLV�VXJJHVWV�WKDW�
LQFUHDVHV�LQ�FDQQDELV�SRWHQF\�DQG�VXEVHTXHQW�
WR[LFLW\�ĪL�H���FRQWDPLQDWLRQī�ODFN�XQHTXLYRĥ
FDO�HYLGHQFH��%\�FRQWUDVW��WKHUH�LV�EXUJHRQĥ
LQJ�ĪWKRXJK�SUHOLPLQDU\ī�HYLGHQFH�WKDW�VRPH�
FDQQDELV�XVHUV�PD\�UHVSRQG�WR�KLJKHU�7+&�
FRQWHQW�E\�UHGXFLQJ�WKH�YROXPH�RI�FDQQDELV�
WKDW�WKH\�FRQVXPH��ZKLFK�PD\�LQ�WXUQ�OHVVHQ�
SRWHQWLDO�DGYHUVH�HɱHFWV�Ī9DQ�GHU�3RO�HW�DO���
����ī��



�� ��

CLAIM: ³,¶P�RSSRVHG�WR�OHJDOL]LQJ�PDULMXDQD�EHFDXVH�LW�DFWV�DV�D�JDWHZD\�GUXJ�´�Ħ�Enrique Peña 

1LHWR��3UHVLGHQW�RI�0H[LFR��

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: (YLGHQFH�WR�GDWH�GRHV�QRW�VXSSRUW�WKH�FODLP�WKDW�FDQQDELV�XVH�FDXVHV�VXEVHĥ
TXHQW�XVH�RI�³KDUGHU´�GUXJV�

7KH�FODLP�WKDW�FDQQDELV�DFWV�DV�D�³JDWHZD\�
GUXJ´�KDV�EHHQ�GHEDWHG�DQG�WHVWHG�E\�VFLHQĥ
WLVWV�LQ�YDULRXV�ZD\V�DFURVV�VHWWLQJV��7R�GDWH��
VWXGLHV�KDYH�VKRZQ�UHODWLYHO\�VWURQJ�VXSSRUW�
IRU�WKH�XVH�RI�FDQQDELV�JHQHUDOO\�SUHFHGLQJ�
WKH�XVH�RI�RWKHU�LOOLFLW�GUXJV��+RZHYHU��VWXGLHV�
KDYH�not�VKRZQ�WKDW�WKH�³JDWHZD\´�H[SODQDĥ
WLRQ�LV�VXSSRUWHG�E\�WKH�VFLHQWL¿F�HYLGHQFH��
3XW�DQRWKHU�ZD\��UHVHDUFK�KDV�QRW�HVWDEOLVKHG�
D�FDXVDO�UHODWLRQVKLS�EHWZHHQ�XVLQJ�FDQQDELV�
DQG�WKH�LQFUHDVHG�ULVN�RI�XVLQJ�³KDUGHU´�GUXJV�
VXFK�DV�FRFDLQH�DQG�KHURLQ�

'HJHQKDUGW�DQG�FROOHDJXHV�FRQGXFWHG�D�VWXG\�
WR�WHVW�WKH�³JDWHZD\´�WKHRU\�XVLQJ�GDWD�RQ�WKH�
LQLWLDWLRQ�RI�XVH�RI�DOFRKRO��WREDFFR��FDQQDĥ
ELV��DQG�RWKHU�LOOLFLW�GUXJV�IURP�D�FRQVLVWHQW�
VHW�RI�HSLGHPLRORJLFDO�VXUYH\V�IURP����FRXQĥ
WULHV�Ī'HJHQKDUGW�HW�DO�������ī��7KHVH�DXWKRUV�
IRXQG�YDULDWLRQ�DFURVV�FRXQWULHV�DQG�FRKRUWV�
UHJDUGLQJ�WKH�VWUHQJWK�RI�WKH�DVVRFLDWLRQ�
EHWZHHQ�VRĥFDOOHG�³JDWHZD\´�VXEVWDQFHV�DQG�
WKH�XVH�RI�RWKHU�GUXJV��6R��IRU�H[DPSOH��WKH�
DXWKRUV�IRXQG�WKDW�LQ�VRPH�FRXQWULHV��DOFRKRO�
WREDFFR�XVH�ZDV�PRUH�VWURQJO\�OLQNHG�WR�ODWHU�
XVH�RI�RWKHU�LOOLFLW�GUXJV�WKDQ�FDQQDELV��7KH\�
DOVR�REVHUYHG�VRĥFDOOHG�³JDWHZD\�YLRODWLRQV´��
WUHQGV�ZKHUHE\�³KDUGHU´�LOOLFLW�GUXJV�ZHUH�XVHG�
EHIRUH�FDQQDELV��

$OWKRXJK�ZH�FDQQRW�GHULYH�FDXVDO�H[SODQDĥ

WLRQV�IURP�WKLV�VWXG\��WKHVH�GDWD�FDVW�VHULRXV�
GRXEW�RQ�FODLPV�WKDW�FDQQDELV�LV�D�³JDWHZD\´�
GUXJ��HVSHFLDOO\�ZKHQ�ZH�FRQVLGHU�GLɱHUHQW�
FRQWH[WV�DFURVV�WKH�JOREH��7KDW�EHLQJ�VDLG��WKH�
ZLGHO\�REVHUYHG�VHTXHQFH�RU�RUGHULQJ�RI�GUXJ�
XVH�Ħ�L�H���DOFRKRO�WREDFFR�EHIRUH�FDQQDELV��DQG�
FDQQDELV�EHIRUH�RWKHU�LOOLFLW�GUXJV�Ħ�GRHV�VHHP�
WR�KROG�ZLWK�IHZ�H[FHSWLRQV��,Q�D�UHYLHZ��+DOO�
Ī����ī�VWDWHG�WKDW�WKH�RUGHU�RI�XVH�ZLWK�FDQQDĥ
ELV�DQG�RWKHU�LOOLFLW�GUXJV�LV�RQH�RI�³WKH�PRVW�
FRQVLVWHQW�¿QGLQJV�LQ�HSLGHPLRORJLFDO�VWXGLHV�
RI�GUXJ�XVH�LQ�\RXQJ�DGXOWV´�ĪS���ī��,Q�DQRWKHU�
UHYLHZ��9RONRZ�DQG�FROOHDJXHV�LQFOXGHG�VRPH�
VWXGLHV�WKDW�XVHG�DQLPDO�VXEMHFWV�DQG�IRXQG�
HYLGHQFH�WKDW�FDQQDELV�XVH�FDQ�SULPH�WKH�EUDLQ�
IRU�³HQKDQFHG�UHVSRQVHV�WR�RWKHU�GUXJV´�Ī9ROĥ
NRZ�HW�DO�������ī��KRZHYHU��WKHVH�DXWKRUV�DOVR�
PHQWLRQHG�WKDW�RWKHU�VXEVWDQFHV��OLNH�QLFRĥ
WLQH�DQG�DOFRKRO��KDYH�EHHQ�OLQNHG�WR�VLPLODU�
HɱHFWV��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�GHVSLWH�
WKHVH�¿QGLQJV��WKH�DXWKRUV�RI�WKHVH�WZR�UHFHQW�
UHYLHZV�ĪDV�ZHOO�DV�PDQ\�VFLHQWLVWV�ZRUNLQJ�RQ�
WKHVH�LVVXHVī�DUH�YHU\�FDXWLRXV�UHJDUGLQJ�WKH�
YDOLGLW\�RI�WKH�³JDWHZD\´�WKHRU\��%RWK�UHYLHZV�
QRWHG�WKDW�LQWHUSUHWDWLRQV�RI�DYDLODEOH�GDWD�RQ�
FDQQDELV�DQG�RWKHU�GUXJ�XVH�KDYH�EHHQ�FRQĥ
WHVWHG�DQG�WKDW�WKHUH�DUH�PXOWLSOH�LQWHUSUHWDĥ
WLRQV�IRU�WKH�JHQHUDO�SDWWHUQ�RI�FDQQDELV�XVH�
EHIRUH�³KDUGHU´�GUXJV��

+DOO�DQG�/\QVNH\�KLJKOLJKWHG�GUXJ�XVH�SDWĥ

STATE OF THE EVIDENCE:

��5HSRUWHG�LQ�7KH�:DVKLQJWRQ�3RVW��$FFHVVHG�0DUFK��th������IURP�KWWS���ZZZ�ZDVKLQJWRQSRVW�FRP�EORJV�ZRUOGĥ
YLHZV�ZS������������PH[LFRVĥSUHVLGHQWĥRSSRVHVĥOHJDOL]LQJĥPDULMXDQDĥFDOOVĥLWĥDĥJDWHZD\ĥGUXJ� 

WHUQV�GRFXPHQWHG�LQ�WKH�OLWHUDWXUH�WKDW�FRXOG�
VXSSRUW�D�³JDWHZD\´�UROH�IRU�FDQQDELV��EXW�DOVR�
RXWOLQHG�NH\�FRPSHWLQJ�H[SODQDWLRQV�IRU�WKHVH�
REVHUYHG�SDWWHUQV�Ī+DOO�DQG�/\QVNH\������ī��
7KHVH�LQFOXGH��

��� FDQQDELV�DQG�RWKHU�GUXJV�EHLQJ�SDUW�RI�D�
VKDUHG�LOOLFLW�GUXJ�PDUNHW��

��� FHUWDLQ�FKDUDFWHULVWLFV�RI�FDQQDELV�XVHUV�
ĪH�J���ULVNĥWDNLQJī�H[SODLQLQJ�WKH�SDWWHUQV�
RI�ERWK�FDQQDELV�DQG�RWKHU�GUXJ�XVH�ĪL�H���
IDFWRUV�OLNH�PHQWDO�KHDOWK�FRQIRXQGLQJ�
WKH�UHODWLRQVKLS�EHWZHHQ�FDQQDELV�XVH�DQG�
RWKHU�GUXJ�XVHī��DQG

��� XVH�RI�FDQQDELV�DOWHULQJ�EUDLQ�IXQFWLRQ�LQ�D�
ZD\�WKDW�LQFUHDVHV�WKH�OLNHOLKRRG�RI�RWKHU�
GUXJ�XVH��

7R�LQYHVWLJDWH�WKHVH�SRWHQWLDO�SDWKZD\V��
0RUUDO�DQG�FROOHDJXHV�EXLOW�D�VWDWLVWLFDO�PRGĥ
HO�EDVHG�RQ�8�6��SRSXODWLRQ�GUXJ�XVH�VXUYH\�
GDWD��7KH\�WHVWHG�GDWD�RQ�WKH�ULVN��RUGHU��DQG�
GRVHĥUHVSRQVH�UHODWLRQVKLSV�UHODWHG�WR�FDQQDĥ
ELV�XVH�DQG�RWKHU�GUXJV��:KLOH�WKH\�FRXOG�QRW�
XQHTXLYRFDOO\�GLVSURYH�WKH�FDQQDELV�³JDWHZD\´�
WKHRU\��WKH\�QHYHUWKHOHVV�GHPRQVWUDWHG�³WKDW�
WKH�SULPDU\�HYLGHQFH�VXSSRUWLQJ�JDWHZD\�
HɱHFWV�LV�HTXDOO\�FRQVLVWHQW�ZLWK�DQ�DOWHUQDĥ
WLYH�PRGHO�RI�DGROHVFHQW�GUXJ�XVH�LQLWLDWLRQ�LQ�
ZKLFK�XVH��SHU�VH��RI�PDULMXDQD�KDV�QR�HɱHFW�
RQ�WKH�ODWHU�XVH�RI�KDUG�GUXJV´�Ī0RUUDO�HW�DO���
����ī��

6WXGLHV�OLNH�WKDW�E\�'HJHQKDUGW�DQG�FROOHDJXHV�
KDYH�FRQVLVWHQWO\�VKRZQ�WKDW�WKHUH�DUH�IHZ�
H[FHSWLRQV�WR�DQ�DJHĥRIĥRQVHW�UHODWLRQVKLS�
Ī'HJHQKDUGW�HW�DO�������ī��,Q�RWKHU�ZRUGV��WKH�
HDUOLHU�RQH�WULHV�GUXJV��WKH�PRUH�OLNHO\�WKH\�DUH�
WR�VXEVHTXHQWO\�XVH�RWKHU�GUXJV��$�NH\�LPSOLĥ
FDWLRQ�RI�WKLV�¿QGLQJ�LV�WR�IRFXV�SUHYHQWLRQ�
HɱRUWV�QRW�VR�PXFK�RQ�RQH�SDUWLFXODU�W\SH�RI�
GUXJ�VXFK�DV�FDQQDELV��EXW�RQ�DGGUHVVLQJ�WKH�
ULVN�RI�HDUO\�XVH��DV�WKH�DJH�RI�RQVHW�DSSHDUV�WR�

KDYH�PXFK�PRUH�RI�DQ�LPSDFW�RQ�WKH�IXWXUH�
GUXJĥUHODWHG�KDUPV�WKDW�DQ�LQGLYLGXDO�H[SHULĥ
HQFHV�FRPSDUHG�ZLWK�WKH�LPSDFW�RI�FDQQDELV�
XVH�



�� ��

CLAIM: &DQQDELV�XVH�³FDQ�FDXVH�SRWHQWLDOO\�OHWKDO�GDPDJH�WR�WKH�KHDUW�DQG�DUWHULHV�´�Ħ�World 

)HGHUDWLRQ�$JDLQVW�'UXJV 3

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: 7KHUH�LV�OLWWOH�HYLGHQFH�WR�VXJJHVW�WKDW�FDQQDELV�XVH�FDQ�FDXVH�OHWKDO�GDPDJH�
WR�WKH�KHDUW��QRU�LV�WKHUH�FOHDU�HYLGHQFH�RI�DQ�DVVRFLDWLRQ�EHWZHHQ�FDQQDELV�XVH�DQG�FDQFHU�

7KHUH�LV�OLWWOH�UHVHDUFK�UHJDUGLQJ�WKH�LPSDFW�
RI�FDQQDELV�XVH�RQ�WKH�KHDUW�DQG�FDUGLRYDVFXĥ
ODU�IXQFWLRQLQJ��$�UHFHQW�UHYLHZ�UHSRUWHG�WKDW�
WKH�PHFKDQLVPV�EHKLQG�FDQQDELV�HɱHFWV�RQ�
WKH�FDUGLRYDVFXODU�V\VWHP�DUH�³FRPSOH[�DQG�
QRW�IXOO\�XQGHUVWRRG´�Ī9RONRZ�HW�DO�������ī��
$OWKRXJK�FDQQDELV�XVH�KDV�EHHQ�IRXQG�WR�EH�
DVVRFLDWHG�ZLWK�DFXWH�HɱHFWV�WKDW�FDQ�WULJJHU�
HYHQWV�OLNH�KHDUW�DWWDFN�DQG�VWURNH�Ī-RXDQMXV�
HW�DO���������7KRPDV�HW�DO�������ī��FOHDU�FDXVDO�
OLQNDJHV�KDYH�QRW�EHHQ�HVWDEOLVKHG��5HVHDUFK�
KDV�DOVR�WHQGHG�WR�VXJJHVW�WKDW�SRWHQWLDOO\�
ULVN\�FDUGLRYDVFXODU�HɱHFWV�IURP�FDQQDELV�
VPRNLQJ�DUH�PRUH�OLNHO\�WR�RFFXU�LQ�ROGHU�
DGXOWV�Ī+DOO������ī��,Q�VXP��WKHUH�LV�D�QHHG�
IRU�RQJRLQJ�UHVHDUFK�RQ�WKHVH�KHDOWK�HɱHFWV��
EXW�FODLPV�SXUSRUWLQJ�³OHWKDO�GDPDJH´�UHODWHG�
WR�FDQQDELV�XVH�DUH�RYHUVWDWLQJ�WKH�VFLHQWL¿F�
UHVHDUFK�

:LWK�UHVSHFW�WR�WKH�LPSDFW�RI�FDQQDELV�RQ�
SK\VLFDO�KHDOWK��VWXGLHV�KDYH�UHSRUWHG�WKDW�
VPRNLQJ�FDQQDELV�LV�DVVRFLDWHG�ZLWK�YDULRXV�
UHVSLUDWRU\ĥUHODWHG�SUREOHPV��LQFOXGLQJ�LQMXU\�
WR�WKH�ODUJH�DLUZD\V�DQG�V\PSWRPV�RI�FKURQLF�
EURQFKLWLV�Ī*RUGRQ�HW�DO���������7DVKNLQ��������
7DVKNLQ�HW�DO�������ī��+RZHYHU��7DVKNLQ�DOVR�
UHSRUWHG�QR�HYLGHQFH�RI�D�VWURQJ�DVVRFLDWLRQ�
EHWZHHQ�FDQQDELV�VPRNLQJ�DQG�FKURQLF�REĥ
VWUXFWLYH�SXOPRQDU\�GLVHDVH�RU�VHYHUDO�RWKHU�

SXOPRQDU\�FRQGLWLRQV�Ī7DVKNLQ������ī��,QWHUĥ
HVWLQJO\��D���ĥ\HDU�VWXG\�LQYROYLQJ�D�FRKRUW�RI�
������SDUWLFLSDQWV�IRXQG�WKDW�ORZ��RFFDVLRQDO�
FDQQDELV�XVH�ZDV�DFWXDOO\�DVVRFLDWHG�ZLWK�
LQFUHDVHG��UDWKHU�WKDQ�GHFUHDVHG��SXOPRQDU\�
IXQFWLRQ�Ī3OHWFKHU�HW�DO�������ī��,Q�D�UHFHQW�UHĥ
YLHZ��+DOO�VXPPDUL]HG�WKH�FXUUHQW�HYLGHQFH�RQ�
WKH�HɱHFWV�RI�ORQJĥWHUP�FDQQDELV�VPRNLQJ�RQ�
UHVSLUDWRU\�IXQFWLRQ�DV�³XQFOHDU´�Ī+DOO������ī��

7KH�PHDVXUHPHQW�RI�UHVSLUDWRU\�ULVNV�DVVRFLĥ
DWHG�ZLWK�FDQQDELV�XVH�DUH�VXEVWDQWLDOO\�FRPĥ
SOLFDWHG�E\�WKH�URXWLQH�SUDFWLFH�RI�VPRNLQJ�
FDQQDELV�DQG�WREDFFR�WRJHWKHU��7KH�UHVSLUDĥ
WRU\�KDUPV�DQG�FDUFLQRJHQLF�ULVNV�RI�WREDFFR�
DUH�QRW�FRQWHVWHG��DQG�FHUWDLQO\�UHPDLQ�ZKHQ�
FRPELQHG�ZLWK�FDQQDELV��,PSRUWDQWO\��SRĥ
WHQWLDO�UHVSLUDWRU\�KDUPV�FDQ�EH�PLQLPL]HG�
RU�HOLPLQDWHG�E\�FRQVXPLQJ�FDQQDELV�XVLQJ�
PHWKRGV�RWKHU�WKDQ�VPRNLQJ��9DSRUL]LQJ��IRU�
H[DPSOH��LV�WKRXJKW�WR�UHGXFH�WKHVH�KDUPV�VLJĥ
QL¿FDQWO\��DQG�LQJHVWLQJ�FDQQDELV�ĪYLD�HGLEOHVī�
HOLPLQDWHV�WKHP�HQWLUHO\�Ī$EUDPV�HW�DO���������
(DUO\ZLQH�DQG�%DUQZHOO��������+D]HNDPS�HW�
DO�������ī��

7KH�LPSDFW�RI�FDQQDELV�VPRNLQJ�RQ�WKH�GHYHOĥ
RSPHQW�RI�OXQJ�FDQFHU�DOVR�UHPDLQV�XQFOHDU��
:KLOH�+DVKLEH�DQG�FROOHDJXHV�Ī����ī�REĥ

STATE OF THE EVIDENCE:

3�)URP�WKH�WLWOH�RI�D�SRVW�RQ�WKH�:RUOG�)HGHUDWLRQ�$JDLQVW�'UXJV�ZHEVLWH��OLQNLQJ�WR�D�VWXG\�RQ�FDQQDELV�VPRNLQJ�
DQG�FDUGLRYDVFXODU�SUREOHPV��$FFHVVHG�0DUFK��th������IURP�KWWS���ZIDG�VH�ODWHVWĥQHZV��ĥDUWLFOHV�����ĥVPRNLQJĥFDQĥ
QDELVĥFDQĥFDXVHĥOHWKDOĥGDPDJHĥWRĥKHDUW

VHUYHG�DQ�DVVRFLDWLRQ�EHWZHHQ�ORQJĥWHUP�FDQĥ
QDELV�VPRNLQJ�DQG�OXQJ�FDQFHU��WKLV�DVVRFLDĥ
WLRQ�ZDV�QRQĥVLJQL¿FDQW�ZKHQ�WKH�UHVXOWV�ZHUH�
DGMXVWHG�IRU�WKH�LPSDFW�RI�FLJDUHWWH�VPRNLQJ�
DQG�VHYHUDO�RWKHU�FRQIRXQGHUV�Ī+DVKLEH�HW�DO���
����ī��
 
,W�LV�ZRUWK�QRWLQJ�WKDW�ULVNV�RI�PRUELGLW\�DQG�
PRUWDOLW\�DVVRFLDWHG�ZLWK�XVH�RI�WREDFFR�DQG�
DOFRKRO�DUH�PXFK�KLJKHU�WKDQ�WKRVH�DVVRFLDWHG�
ZLWK�FDQQDELV�XVH��)RU�H[DPSOH��HYLGHQFH�KDV�
IRXQG�IDU�JUHDWHU�ULVN�RI�OXQJ�SUREOHPV�DPRQJ�
WREDFFR�XVHUV�FRPSDUHG�WR�UHJXODU�FDQQDELV�
XVHUV�Ī7DVKNLQ������ī��



�� ��

CLAIM: &DQQDELV�XVH�ORZHUV�,4�E\�XS�WR���SRLQWV�

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: 7KHUH�LV�OLWWOH�VFLHQWL¿F�HYLGHQFH�VXJJHVWLQJ�WKDW�FDQQDELV�XVH�LV�DVVRFLDWHG�
ZLWK�GHFOLQHV�LQ�,4�

,Q�UHFHQW�\HDUV��WKH�FODLP�WKDW�FDQQDELV�XVH�
OHDGV�WR�VLJQL¿FDQWO\�ORZHU�,4�KDV�RIWHQ�
EHHQ�UHSHDWHG��ZLWK�DQ��ĥSRLQW�GURS�LQ�,4�
VRPHWLPHV�PHQWLRQHG��2QH�VWXG\�LQ�SDUWLFĥ
XODU�DXWKRUHG�E\�0HLHU�DQG�FROOHDJXHV�Ī����ī�
LV�IUHTXHQWO\�FLWHG�DV�VXSSRUWLQJ�HYLGHQFH�
Ī0HLHU�HW�DO�������ī��+RZHYHU��WKH�VWUHQJWK�RI�
WKLV�VWXG\¶V�¿QGLQJV�KDV�EHHQ�TXHVWLRQHG�DQG�
QHZHU�HYLGHQFH�VXJJHVWV�WKDW�RWKHU�VXEVWDQFH�
XVH�PD\�KDYH�D�JUHDWHU�LPSDFW�RQ�,4��,QGHHG��
D�UHĥUHYLHZ�RI�WKH�GDWD�SUHVHQWHG�E\�0HLHU�DQG�
FROOHDJXHV��FRQGXFWHG�E\�5RJHEHUJ�Ī5RJHEHUJ��
����ī��VXJJHVWV�WKDW�WKH�DVVRFLDWLRQ�EHWZHHQ�
FDQQDELV�XVH�DQG�,4�GHFOLQH�FDQ�DFWXDOO\�EH�
H[SODLQHG�ĪL�H���FRQIRXQGHG�E\ī�E\�WKH�VRFLRĥ
HFRQRPLF�VWDWXV�RI�SDUWLFLSDQWV��UDWKHU�WKDQ�E\�
FDQQDELV�XVH�LWVHOI�

7KH�DUWLFOH�E\�0HLHU�DQG�FROOHDJXHV�ZDV�EDVHG�
RQ�GDWD�IURP�SDUWLFLSDQWV�LQ�WKH�'XQHGLQ�
6WXG\��D�ORQJLWXGLQDO�LQYHVWLJDWLRQ�WKDW�IROĥ
ORZHG�D�FRKRUW�RI�LQGLYLGXDOV�ĪQ� ������ī�ERUQ�
LQ�����������LQ�1HZ�=HDODQG�XQWLO�WKH�DJH�RI�
���Ī0HLHU�HW�DO�������ī��2QH�RI�WKH�PDLQ�UHVXOWV�
UHSRUWHG�ZDV�WKDW�³SHUVLVWHQW�FDQQDELV�GHSHQĥ
GHQFH´�ZDV�DVVRFLDWHG�ZLWK�GHFOLQH�RQ�PRVW�
,4�VXEWHVWV��%\�FRQWUDVW��SHRSOH�ZKR�LQLWLDWHG�
FDQQDELV�XVH�LQ�DGXOWKRRG�GLG�QRW�VKRZ�WKH�
VDPH�,4�GHFOLQHV��,W�ZDV�DOVR�UHSRUWHG�WKDW�
TXLWWLQJ�FDQQDELV�XVH�³GLG�QRW�IXOO\�UHVWRUH�
QHXURSV\FKRORJLFDO�IXQFWLRQLQJ´�DPRQJ�DGRĥ
OHVFHQWĥRQVHW�IRUPHU�SHUVLVWHQW�XVHUV��:KLOH�
WKHVH�DUH�LQWULJXLQJ�¿QGLQJV��EDVLQJ�JHQHUDO�
FODLPV�UHJDUGLQJ�WKH�LPSDFW�RI�FDQQDELV�XVH�RQ�
,4�RQ�WKH�UHVXOWV�RI�RQH�VWXG\�Ħ�HYHQ�D�UHODĥ

WLYHO\�ZHOOĥGHVLJQHG�SURVSHFWLYH�FRKRUW�VWXG\�
Ħ�LV�SUREOHPDWLF��SDUWLFXODUO\�ZKHQ�WKH�PDMRU�
FODLP�ĪL�H���DQ��ĥSRLQW�GURS�LQ�,4�DV�D�UHVXOW�RI�
FDQQDELV�XVHī�ZDV�REVHUYHG�DPRQJ�RQO\�D�YHU\�
VPDOO�VXEVDPSOH�ĪQ� ���ī�RI�SDUWLFLSDQWV��UHSUHĥ
VHQWLQJ����İ�RI�WKH�WRWDO�VDPSOH��

,QGHHG��¿QGLQJV�IURP�D�PRUH�UHFHQW�SURVSHFĥ
WLYH�FRKRUW�VWXG\�ZLWK�D�ODUJHU�VDPSOH�VXJJHVW�
DQ�DOWHUQDWLYH�H[SODQDWLRQ�WR�WKHVH�¿QGLQJV��
0RNU\V]�DQG�FROOHDJXHV�H[DPLQHG�,4�WHVW�
VFRUHV�DW�DJHV���DQG����DPRQJ�SDUWLFLSDQWV�
ĪERUQ����������ī�LQ�WKH�$YRQ�/RQJLWXGLQDO�
6WXG\�RI�3DUHQWV�DQG�&KLOGUHQ�FRKRUW�LQ�WKH�
8QLWHG�.LQJGRP�Ī0RNU\V]�HW�DO�������ī��2XW�
RI�WKH�IXOO�VDPSOH�ĪQ� ��������RYHU�WZLFH�DV�ODUJH�
DV�WKH�'XQHGLQ�FRKRUWī����İ�UHSRUWHG�XVLQJ�
FDQQDELV�DW�OHDVW�RQFH�E\�DJH�����:KLOH�WKRVH�
ZKR�XVHG�FDQQDELV�PRUH�WKDQ�����WLPHV�VDZ�
D�VLJQL¿FDQW�,4�GHFOLQH�RI�RYHU���SRLQWV�FRPĥ
SDUHG�WR�SHRSOH�ZKR�QHYHU�XVHG�WKH�GUXJ��WKLV�
HɱHFW�GLVDSSHDUHG�DIWHU�RWKHU�NH\�IDFWRUV�ĪH�J���
VH[��VRFLRHFRQRPLF�VWDWXV��DQG�RWKHU�VXEĥ
VWDQFH�XVHī�ZHUH�WDNHQ�LQWR�DFFRXQW��$GGLWLRQĥ
DOO\��DOFRKRO�XVH�ZDV�DVVRFLDWHG�ZLWK�,4�GHFOLQH�
DQG�DFWXDOO\�H[SODLQHG�PRVW�RI�WKH�YDULDQFH�LQ�
WKH�,4�FKDQJHV�WKDW�KDG�EHHQ�OLQNHG�WR�FDQQDĥ
ELV�XVH�ĪL�H���WKH�DVVRFLDWLRQ�EHWZHHQ�FDQQDELV�
DQG�,4�GHFOLQH�ZDV�FRQIRXQGHG�E\�DOFRKRO�
XVHī��0RNU\V]�DQG�FROOHDJXHV�FRQFOXGHG�WKDW�
WKH�DJH�RI�VXEVWDQFH�XVH��UDWKHU�WKDQ�FDQQDELV�
XVH�SHU�VH��PD\�EH�UHVSRQVLEOH�IRU�SRRUHU�QHXĥ
URSV\FKRORJLFDO�RXWFRPHV��7KHVH�DXWKRUV�DOVR�
VWDWHG�WKH�IROORZLQJ�ĪHPSKDVLV�DGGHGī�

STATE OF THE EVIDENCE:

7KH�ÀQGLQJV�GR�QRW�VXSSRUW�WKH�K\-
SRWKHVLV�WKDW�FDQQDELV�XVH�LQ�DGROHV-
FHQFH�OHDGV�WR�SHUVLVWHQW�GHFOLQH�LQ�
FRJQLWLYH�IXQFWLRQLQJ��RQFH�RWKHU�SRVVLĦ
ble confounding variables are accounted for. 

7KH�ÀQGLQJ�WKDW�PRGHUDWH�EXW�QRW�KHDYLHU�
alcohol use was associated with IQ decline 

PD\�UHODWH�WR�D�GHWULPHQWDO�HɲHFW�RI�DOFRKRO�
XVH�LQ�DGROHVFHQFH��ZDUUDQWLQJ�IXUWKHU�LQYHVĦ
WLJDWLRQ��ī0RNU\V]�HW�DO�������Ĭ
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CLAIM: &DQQDELV�XVH�LPSDLUV�FRJQLWLYH�IXQFWLRQ�

STRENGTH OF SUPPORTING EVIDENCE: 0RGHUDWH

BOTTOM LINE: :KLOH�WKH�HYLGHQFH�VXJJHVWV�WKDW�FDQQDELV�XVH�ĪSDUWLFXODUO\�DPRQJ�\RXWKī�
OLNHO\�LPSDFWV�FRJQLWLYH�IXQFWLRQ��WKH�HYLGHQFH�WR�GDWH�UHPDLQV�LQFRQVLVWHQW�UHJDUGLQJ�WKH�VHYHUĥ
LW\��SHUVLVWHQFH��DQG�UHYHUVLELOLW\�RI�WKHVH�FRJQLWLYH�HɱHFWV�

7KHUH�DUH�FRQFHUQV�WKDW�FDQQDELV�XVH��HVSHĥ
FLDOO\�ZKHQ�LQLWLDWHG�LQ�DGROHVFHQFH��PD\�OHDG�
WR�YDULRXV�IRUPV�RI�FRJQLWLYH�LPSDLUPHQW��)RU�
H[DPSOH��D�UHFHQW�+HDOWK�&DQDGD�DGYHUWLVHĥ
PHQW�ÀDVKHG�³ORVV�RI�PHPRU\´�DQG�³OHDUQLQJ�
SUREOHPV´�RQ�WKH�VFUHHQ�Ī+HDOWK�&DQDGD��
����ī��7KH�8�6��1DWLRQDO�,QVWLWXWH�RQ�'UXJ�
$EXVH�KDV�ZDUQHG�SDUHQWV�WKDW�FDQQDELV�XVH�
³KDV�QHJDWLYH�HɱHFWV�RQ�DWWHQWLRQ��PRWLYDWLRQ��
PHPRU\��DQG�OHDUQLQJ�WKDW�FDQ�SHUVLVW�DIWHU�WKH�
GUXJ¶V�LPPHGLDWH�HɱHFWV�ZHDU�Rɱ�Ħ�HVSHFLDOO\�
LQ�UHJXODU�XVHUV´�Ī1,'$������ī��:KLOH�WKHUH�LV�
PRGHUDWH�HYLGHQFH�WR�VXSSRUW�D�JHQHUDO�FODLP�
WKDW�HDUO\ĥRQVHW�DQG�VXVWDLQHG�FDQQDELV�XVH�
LV�DVVRFLDWHG�ZLWK�FHUWDLQ�FRJQLWLYH�GH¿FLWV��
WKHUH�UHPDLQ�LPSRUWDQW�JDSV�LQ�RXU�NQRZOHGJH�
UHJDUGLQJ�WKH�IXOO�UDQJH�RI�HɱHFWV�DQG�WKHLU�
UHYHUVLELOLW\�

7KHUH�LV�D�IDLUO\�ODUJH�WKRXJK�TXLWH�PL[HG�
OLWHUDWXUH�DERXW�WKH�HɱHFWV�RI�FDQQDELV�XVH�RQ�
FRJQLWLYH�IXQFWLRQLQJ�DQG�UHODWHG�RXWFRPHV��
5HFHQW�UHYLHZV�E\�9RONRZ�DQG�+DOO�VXPPDUL]H�
D�QXPEHU�RI�VWXGLHV�WKDW�UHSRUW�DVVRFLDWLRQV�
EHWZHHQ�KHDY\��ORQJĥWHUP�FDQQDELV�XVH�DQG�
FRJQLWLYH�LPSDLUPHQWV�LQ�PHPRU\��DWWHQWLRQ��
DQG�YHUEDO�OHDUQLQJ�Ī+DOO��������9RONRZ�HW�DO���
����ī��&UDQH�DQG�FROOHDJXHV�DOVR�FRQGXFWHG�D�
FRPSUHKHQVLYH�UHYLHZ�DQG�QRWHG�WKDW�UHFHQW�
DQG�SUHYLRXV�OLWHUDWXUH�KDV�VKRZQ�WKDW�WKH�
DFXWH�HɱHFWV�RI�FDQQDELV�LQWR[LFDWLRQ�ĪL�H���
FXUUHQWO\�µKLJK¶ī�DUH�DVVRFLDWHG�ZLWK�VKRUWĥWHUP�
GHFUHDVHV�LQ�OHDUQLQJ�DQG�PHPRU\��DQ�XQVXUĥ
SULVLQJ�¿QGLQJ�JLYHQ�WKDW�WKHVH�HɱHFWV�RFFXU�

GXULQJ�LQWR[LFDWLRQ�Ī&UDQH�HW�DO�������ī��)XUĥ
WKHU��ZKLOH�GHFOLQHV�LQ�FRJQLWLYH�IXQFWLRQ�KDYH�
EHHQ�REVHUYHG��+DOO�HW�DO��QRWH�WKDW�³ĬLĭW�VWLOO�
UHPDLQV�XQFOHDU�ZKHWKHU�FRJQLWLYH�IXQFWLRQ�UHĥ
FRYHUV�IXOO\�DIWHU�FHVVDWLRQ�RI�ORQJĥWHUP�FDQQDĥ
ELV�XVH´�Ī+DOO������ī��,Q�JHQHUDO��¿QGLQJV�DFURVV�
VWXGLHV�KDYH�EHHQ�LQFRQVLVWHQW�LQ�WHUPV�RI�WKH�
QDWXUH�RI�YDULRXV�FRJQLWLYH�GH¿FLWV�UHODWHG�WR�
FDQQDELV�XVH��DV�ZHOO�DV�WKHLU�SHUVLVWHQFH�RYHU�
WLPH��

,W�LV�ZRUWK�DGGLQJ�WKDW�FODLPV�DERXW�WKH�HɱHFW�
RI�FDQQDELV�XVH�RQ�FRJQLWLYH�IXQFWLRQLQJ�DSĥ
SHDU�UHODWHG�WR�RWKHU�FODLPV�DERXW�HGXFDWLRQDO�
DWWDLQPHQW�DQG�VRFLDO�IXQFWLRQLQJ�Ħ�WKDW�LV��
FODLPV�DUH�DOVR�RIWHQ�PDGH�WKDW�FDQQDELV�XVH�
OHDGV�WR�VFKRRO�IDLOXUH��ODWHU�XQHPSOR\PHQW��
SUREOHPV�ZLWK�OLIH�VDWLVIDFWLRQ��DQG�RWKHU�SRRU�
RXWFRPHV�RU�SV\FKRVRFLDO�KDUPV��7KH�HYLGHQFH�
LV�ZHDNHU�ZKHQ�LW�FRPHV�WR�HVWDEOLVKLQJ�FOHDU�
FDXVDO�DVVRFLDWLRQV�RQ�WKHVH�LVVXHV�Ī)HUJXVVRQ�
DQG�%RGHQ��������7RZQVHQG�HW�DO�������ī��7KDW�
LV�EHFDXVH�LW�LV�QRW�SRVVLEOH�WR�IXOO\�FRQWURO�
IRU�D�KRVW�RI�SRWHQWLDO�FRQIRXQGHUV��VXFK�DV�
RWKHU�VXEVWDQFH�XVH�RU�VRFLRHFRQRPLF�VWDWXV��
WKDW�PD\�SOD\�D�UROH�LQ�REVHUYHG�UHODWLRQVKLSV��
3HUKDSV�PRVW�QRWHZRUWK\�LV�WKDW�D�V\VWHPĥ
DWLF�UHYLHZ�RI�DOO�ORQJLWXGLQDO��SHHUĥUHYLHZHG�
VFLHQWL¿F�VWXGLHV�RQ�WKLV�WRSLF�IRXQG�WKDW�WKH�
HYLGHQFH�GLG�QRW�VXSSRUW�D�FDXVDO�UHODWLRQVKLS�
EHWZHHQ�FDQQDELV�XVH�E\�\RXQJ�SHRSOH�DQG�
YDULRXV�SV\FKRVRFLDO�KDUPV�Ī0DFOHRG�HW�DO���
����ī��,QGHHG��D�VWXG\�E\�9HUZHLM�HW�DO��LQYHVWLĥ
JDWHG�HGXFDWLRQDO�DWWDLQPHQW�DPRQJ�D�VDPSOH�

STATE OF THE EVIDENCE:

RI�WZLQV�Ī9HUZHLM�HW�DO�������ī��+DOO�HW�DO��VXPĥ
PDUL]H�DV�IROORZV��

An analysis of twins who were discordant 

IRU�HDUO\�FDQQDELV�XVH�ĭH�J���RQH�XVHG�ZKLOH�
WKH�RWKHU�GLGQ·WĮ�IRXQG�QR�GLɲHUHQFH�LQ�ULVN�
RI�HDUO\�VFKRROĦOHDYLQJ�EHWZHHQ�WKH�WZLQV�
ZKR�GLG�DQG�GLG�QRW�XVH�FDQQDELV��VXJJHVWLQJ�
WKDW�WKH�DVVRFLDWLRQ�ZDV�H[SODLQHG�E\�VKDUHG�
genetic and environmental risk factors. 

7KHVH�ÀQGLQJV�DUH�VXSSRUWHG�E\�WZR�HDUOLĦ
HU�DQDO\VHV�RI�86�WZLQĦVWXG\�GDWD��ī+DOO��
����Ĭ

7KH�LQFRQVLVWHQF\�DFURVV�WKH�VFLHQWL¿F�OLWHUDĥ
WXUH�RQ�WKLV�WRSLF�LV�OLNHO\�UHODWHG�WR�PHWKRGĥ
RORJLFDO�GLɱHUHQFHV�LQ�WKH�VWXGLHV�ĪH�J���VDPĥ
SOHV��GRVHV��FDQQDELV�XVH�KLVWRULHVī��DV�ZHOO�DV�
WKH�ODFN�RI�DGHTXDWH�DGMXVWPHQW�IRU�FRQIRXQGĥ
HUV��%RWK�+DOO�DQG�&UDQH�QRWH�WKDW��RYHU�WLPH��
VWXGLHV�LQ�WKLV�¿HOG�KDYH�EHFRPH�PRUH�V\VWHPĥ
DWLF�DQG�PHWKRGRORJLFDOO\�VRXQG�Ī&UDQH�HW�DO���
������+DOO������ī��$W�SUHVHQW��WKRXJK��WKHUH�LV�
OLWWOH�HYLGHQFH�WKDW�FDQQDELV�XVH�FDXVHV�ORQJĥ
WHUP��LUUHYHUVLEOH�GHFOLQHV�LQ�FRJQLWLYH�IXQFĥ
WLRQ��DV�RSSRVHG�WR�WKH�LQHYLWDEOH�LPSDLUPHQW�
UHODWHG�WR�LQWR[LFDWLRQ�
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CLAIM: ³Ĭ&DQQDELVĭ�LV�D�GUXJ�WKDW�FDQ�UHVXOW�ĬLQĭ�VHULRXV��ORQJĥWHUP�FRQVHTXHQFHV��OLNH�VFKL]Rĥ
SKUHQLD�´�Ħ�.HYLQ�6DEHW��6PDUW�$SSURDFKHV�WR�0DULMXDQD�ī%DFD������Ĭ

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: :KLOH�VFLHQWL¿F�HYLGHQFH�VXSSRUWV�DQ�DVVRFLDWLRQ�EHWZHHQ�FDQQDELV�XVH�DQG�
VFKL]RSKUHQLD��D�FDXVDO�UHODWLRQVKLS�KDV�QRW�EHHQ�HVWDEOLVKHG�

2Q�EDODQFH��WKH�HYLGHQFH�KDV�HVWDEOLVKHG�DQ�
DVVRFLDWLRQ�EHWZHHQ�FDQQDELV�XVH�DQG�SV\FKRWĥ
LF�V\PSWRPV�DVVRFLDWHG�ZLWK�VFKL]RSKUHQLD��
+RZHYHU��WKH�VFLHQWL¿F�OLWHUDWXUH�GRHV�QRW�VXJĥ
JHVW�WKDW�WKHUH�LV�D�FDXVDO�UHODWLRQVKLS�EHWZHHQ�
FDQQDELV�XVH�DQG�VFKL]RSKUHQLD��

,PSRUWDQWO\��LI�FDQQDELV�XVH�FDXVHG�VFKL]Rĥ
SKUHQLD��ZH�ZRXOG�H[SHFW�WR�VHH�LQFUHDVHV�LQ�
LQFLGHQFH�DV�UDWHV�RI�FDQQDELV�XVH�KDYH�LQĥ
FUHDVHG��EXW�WKLV�WUHQG�KDV�QRW�EHHQ�REVHUYHG�
Ī+DOO������ī��7R�WKDW�HQG��RQH�8.ĥEDVHG�VWXG\�
UHSRUWHG�WKDW��JLYHQ�WKDW�FDQQDELV�XVH�KDV�
LQFUHDVHG�IRXUIROG�DPRQJ�WKH�8.�SRSXODWLRQ�
EHWZHHQ�WKH�HDUO\�����V�WR�������WKHUH�VKRXOG�
EH�D�FRUUHVSRQGLQJ���İ�LQFUHDVH�LQ�FDVHV�RI�
VFKL]RSKUHQLD�DPRQJ�PHQ��DQG���İ�LQFUHDVH�
DPRQJ�ZRPHQ�EHWZHHQ������DQG������Ī+LFNĥ
PDQ�HW�DO�������ī��,QVWHDG��LQ�WKH�SHULRG�GXULQJ�
ZKLFK�WKHVH�LQFUHDVHV�ZHUH�HVWLPDWHG�WR�LQĥ
FUHDVH�WKH�PRVW�Ī����ĥ����ī��LW�ZDV�IRXQG�WKDW�
DQQXDO�FDVHV�RI�VFKL]RSKUHQLD�LQ�WKH�8.�ZHUH�
HLWKHU�VWDEOH�RU�GHFOLQLQJ�Ī)ULVKHU�HW�DO�������ī��
7KHVH�¿QGLQJV�VWURQJO\�VXJJHVW�WKDW�FDQQDELV�
XVH�GRHV�QRW�FDXVH�VFKL]RSKUHQLD�

$Q�ROGHU�VWXG\�ZLWK�D�ODUJH�VDPSOH�ĪQ� �������ī�
RI�6ZHGLVK�PDOH�FRQVFULSWV�IRXQG�WKDW�SDUĥ
WLFLSDQWV�ZKR�KDG�WULHG�FDQQDELV�E\����\HDUV�
RI�DJH�ZHUH�����WLPHV�PRUH�OLNHO\�WR�UHFHLYH�
D�GLDJQRVLV�RI�VFKL]RSKUHQLD�RYHU�WKH�IROĥ
ORZLQJ����\HDUV�FRPSDUHG�WR�WKRVH�ZKR�KDG�
QRW�WULHG�WKH�GUXJ�Ī$QGUpDVVRQ�HW�DO�������ī��
+RZHYHU��WKLV�VWXG\�ZDV�QRW�DEOH�WR�GHWHUĥ

PLQH�WKH�GLUHFWLRQ�RI�FDXVDOLW\�ZLWK�UHVSHFW�
WR�FDQQDELV�XVH�DQG�VFKL]RSKUHQLD��,QVWHDG��
WKH�DXWKRUV�VWDWH��³:KHWKHU�FDQQDELV�DEXVH�
SUHFHGHG�SV\FKLDWULF�V\PSWRPV�LQ�WKHVH�FDVHV�
RU�YLFHĥYHUVD�FDQQRW�EH�GHWHUPLQHG´�Ī$Qĥ
GUpDVVRQ�HW�DO�������ī��$QRWKHU�IROORZĥXS�RI�
WKH�6ZHGLVK�FRKRUW�E\�=DPPLW�DQG�FROOHDJXHV�
UHYHDOHG�D�GRVHĥUHVSRQVH�UHODWLRQVKLS�EHWZHHQ�
FDQQDELV�XVH�DW�DJH����DQG�VFKL]RSKUHQLD�ULVN�
ĪL�H���WKRVH�ZKR�XVHG�WKH�GUXJ�PRUH�IUHTXHQWO\�
KDG�KLJKHU�ULVNī��DQG�WKH�HɱHFW�UHPDLQHG�DIWHU�
FRQWUROOLQJ�IRU�YDULRXV�FRQIRXQGHUV�LQFOXGLQJ�
RWKHU�VXEVWDQFH�XVH�DQG�FHUWDLQ�IHDWXUHV�RI�
IDPLO\�KLVWRU\�DQG�SHUVRQDOLW\�WUDLWV�Ī=DPPLW�
HW�DO�������ī��1RWDEO\��EHFDXVH�WKLV�VWXG\�RQO\�
PHDVXUHV�GUXJ�XVH�DW�EDVHOLQH��LW�LV�LPSRVVLEOH�
WR�GHWHUPLQH�WKH�SDWWHUQV�RI�GUXJ�XVH�DPRQJ�
VWXG\�SDUWLFLSDQWV�LQ�WKH�GHFDGHV�EHWZHHQ�WKH�
VWXG\¶V�EDVHOLQH�DQG�HPHUJHQFH�RI�VFKL]RSKUHĥ
QLD��7KLV�LQWURGXFHV�WKH�SRWHQWLDO�IRU�PLVFODVĥ
VL¿FDWLRQ�ELDV�LQWR�WKH�VWXG\��

9RONRZ�DQG�FROOHDJXHV�KDYH�QRWHG�WKH�GLɷFXOĥ
W\�RI�HVWDEOLVKLQJ�FDXVDOLW\�LQ�VWXGLHV�UHJDUGLQJ�
FDQQDELV�XVH�DQG�PHQWDO�LOOQHVV��DV�D�QXPEHU�
RI�IDFWRUV�FRXOG�SUHGLVSRVH�LQGLYLGXDOV�WR�ERWK�
Ī9RONRZ�HW�DO�������ī��)RU�H[DPSOH��LQ�D�V\VWHPĥ
DWLF�UHYLHZ�WKDW�LQFOXGHG�ORQJLWXGLQDO�DQG�SRSĥ
XODWLRQĥEDVHG�VWXGLHV�RQ�FDQQDELV�XVH�DQG�ULVN�
RI�SV\FKRWLF�RXWFRPHV��0RRUH�DQG�FROOHDJXHV�
DOVR�IRXQG�D�GRVHĥUHVSRQVH�HɱHFW�RI�FDQQDELV�
XVH�RQ�DQ\�SV\FKRWLF�RXWFRPHV��LQGHSHQGHQW�
RI�RWKHU�FRQIRXQGHUV�DQG�DFXWH�LQWR[LFDWLRQ�
Ī0RRUH�HW�DO�������ī��+RZHYHU��WKH\�DOVR�QRWHG�

STATE OF THE EVIDENCE:

WKDW�REVHUYDWLRQDO�VWXGLHV�FDQQRW�HOLPLQDWH�DOO�
FRQIRXQGHUV�DQG�WKDW�WKH�XQFHUWDLQW\�UHJDUGĥ
LQJ�D�GLUHFW�FDXVDO�UHODWLRQVKLS�EHWZHHQ�FDQQDĥ
ELV�XVH�DQG�SV\FKRVLV�LV�³XQOLNHO\�WR�EH�UHĥ
VROYHG�LQ�WKH�QHDU�IXWXUH´�Ī0RRUH�HW�DO�������ī��
,Q�DQ�DUWLFOH�WKDW�H[DPLQHG�GLɱHUHQW�K\SRWKĥ
HVHV�DERXW�FDQQDELV�XVH�DQG�SV\FKRVLV��3LHUUH�
QRWHV�WKDW�WKHUH�DUH�QXPHURXV�IDFWRUV�WKDW�
PD\�LQFUHDVH�WKH�ULVN�RI�SV\FKRVLV��WKDW�WKH�
PDJQLWXGH�RI�ULVN�IURP�FDQQDELV�XVH�DSSHDUV�
³PRGHVW´��DQG�WKDW�HYLGHQFH�LV�³HTXLYRFDO´�UHĥ
JDUGLQJ�WKH�DVVXPSWLRQ�WKDW�FDQQDELV�XVH�³FDQ�
FDXVH�VFKL]RSKUHQLD´�Ī3LHUUH������ī���6FLHQWL¿F�
¿QGLQJV�DUH�LQFRQVLVWHQW�RQ�WKH�PDJQLWXGH�RI�
ULVN�SRVHG�E\�FDQQDELV�XVH��DV�ZHOO�DV�WKH�IUHĥ
TXHQF\�RU�WLPLQJ�RI�XVH�WKDW�LV�DVVRFLDWHG�ZLWK�
PHQWDO�LOOQHVV�Ī$QGUpDVVRQ�HW�DO���������&DVSL�
HW�DO���������0RRUH�HW�DO�������ī�

$V�&DVSL�DQG�FROOHDJXHV�Ī����ī�KDYH�QRWHG��
³WKH�YDVW�PDMRULW\�RI�\RXQJ�SHRSOH�ZKR�XVH�
FDQQDELV�GR�QRW�GHYHORS�SV\FKRVLV´�Ī&DVSL�HW�
DO�������ī��7KHVH�DXWKRUV�DQG�RWKHU�DYDLODEOH�
UHVHDUFK�KDYH�VXJJHVWHG�WKDW�LQFUHDVHG�ULVN�
RI�SV\FKRVLV�IURP�FDQQDELV�XVH�PD\�EH�PRVW�
SURQRXQFHG�DPRQJ�SHRSOH�ZKR�DUH�DOUHDG\�
JHQHWLFDOO\�VXVFHSWLEOH�WR�VXFK�V\PSWRPV�DQG�
VFKL]RSKUHQLD�Ī+HQTXHW�HW�DO�������ī��,QGHHG��
D�UHFHQW�VWXG\�FRPSDUHG�LQGLYLGXDOV�ZKR�GLG�
DQG�GLG�QRW�XVH�FDQQDELV�Ī3URDO�HW�DO�������ī��
$OO�SDUWLFLSDQWV�WKHQ�SURYLGHG�LQIRUPDWLRQ�
DERXW�WKHLU�IDPLO\�KLVWRU\�RI�VFKL]RSKUHQLD��
7KH�DXWKRUV�RI�WKH�VWXG\�IRXQG�WKDW�ZKLOH�
IDPLO\�KLVWRU\�RI�VFKL]RSKUHQLD�SUHGLFWHG�
SDUWLFLSDQW�VFKL]RSKUHQLD��FDQQDELV�XVH�KDG�
QR�LPSDFW�RQ�LQFUHDVLQJ�WKLV�ULVN��,Q�VKRUW��WKH�
DXWKRUV�FRQFOXGHG�WKDW�FDQQDELV�XVH�E\�LWVHOI�
GLG�QRW�LQFUHDVH�WKH�ULVN�RI�VFKL]RSKUHQLD�

2XW�RI�DOO�WKH�HYLGHQFH�UHYLHZHG�KHUH�LQ�UHODĥ
WLRQ�WR�FODLPV�DERXW�FDQQDELV�XVH�DQG�KHDOWK�
HɱHFWV��VRPH�RI�WKH�VWURQJHVW�HYLGHQFH�ĪH�J���
EDVHG�RQ�ZHOOĥGHVLJQHG�VWXGLHV��HWF�ī�VXSSRUWV�

DQ�DVVRFLDWLRQ�EHWZHHQ�FDQQDELV�XVH�DQG�D�ULVN�
RI�VFKL]RSKUHQLD��+RZHYHU��DV�VXPPDUL]HG�
DERYH��D�FDXVDO�UHODWLRQVKLS�EHWZHHQ�FDQQDELV�
XVH�DQG�VFKL]RSKUHQLD�LV�QRW�VXSSRUWHG�E\�WKH�
HYLGHQFH�Ī$GYLVRU\�&RXQFLO�RQ�WKH�0LVXVH�RI�
'UXJV������ī�
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COMMON CLAIMS ON

CANNABIS REGULATION

COMMON CLAIMS ON CANNABIS REGULATION

CLAIM
STRENGTH OF 
SUPPORTING 

EVIDENCE
BOTTOM LINE

/HJDOL]DWLRQ���UHJXODWLRQ�
LQFUHDVHV�WKH�DYDLODELOLW\�

RI�FDQQDELV�
:HDN

(YLGHQFH�VXJJHVWV�WKDW�WKH�VXSSO\�RI�LOOHJDO�FDQĥ
QDELV�KDV�LQFUHDVHG�XQGHU�D�SURKLELWLRQ�PRGHO��
DQG�WKDW�DYDLODELOLW\�KDV�UHPDLQHG�KLJK�DPRQJ�
\RXWK��(YLGHQFH�GRHV�QRW�VXJJHVW�WKDW�FDQQDELV�
DYDLODELOLW\�DPRQJ�\RXWK�KDV�LQFUHDVHG�XQGHU�

UHJXODWRU\�V\VWHPV�

³Ĭ,ĭI�PDULMXDQD�ZDV�OHJDOĥ
L]HG��WKH�LQFUHDVH�LQ�XVHUV�
ZRXOG�EH�ERWK�ODUJH�DQG�

UDSLG«´

:HDN

(YLGHQFH�VXJJHVWV�WKDW�WKH�SROLF\�HQYLURQPHQW�
ĪVSHFL¿FDOO\�OHJDO�VWDWXV�DQG�HQIRUFHPHQW�SROLF\ī�
KDV�DW�PRVW�D�PDUJLQDO�LPSDFW�RQ�WKH�SUHYDOHQFH�
RI�GUXJ�XVH��WKHUHE\�VXJJHVWLQJ�WKDW�UHJXODWLQJ�
FDQQDELV�PDUNHWV�ZLOO�QRW�LQHYLWDEO\�FDXVH�KLJKĥ

HU�OHYHOV�RI�FDQQDELV�XVH�

5HJXODWLRQ�ZLOO�QRW�UHĥ
GXFH�GUXJ�FULPH� :HDN

*LYHQ�WKDW�WKH�SURKLELWLRQ�RI�FDQQDELV�KDV�QRW�
EHHQ�VKRZQ�WR�UHGXFH�LOOHJDO�VXSSO\��LW�LV�OLNHO\�
WKDW�FDQQDELV�UHJXODWLRQ�LV�PRUH�HɱHFWLYH�DW�

PLQLPL]LQJ�FULPLQDO�PDUNHWV�IRU�FDQQDELV��GHĥ
VSLWH�WKH�IDFW�WKDW�FULPLQDO�PDUNHWV�ZLOO�FRQWLQĥ
XH�WR�UHSUHVHQW�D�SURSRUWLRQ�RI�WKH�WRWDO�PDUNHW�

³:H�DUH�JRLQJ�WR�KDYH�D�
ORW�PRUH�SHRSOH�VWRQHG�

RQ�WKH�KLJKZD\�DQG�WKHUH�
ZLOO�EH�FRQVHTXHQFHV�´

:HDN

:KLOH�H[SHULPHQWDO�VWXGLHV�VXJJHVW�WKDW�FDQQDĥ
ELV�LQWR[LFDWLRQ�UHGXFHV�PRWRU�VNLOOV�DQG�OLNHO\�
LQFUHDVHV�WKH�ULVN�RI�PRWRU�YHKLFOH�FROOLVLRQV��
WKHUH�LV�QRW�VXɷFLHQW�GDWD�WR�VXJJHVW�WKDW�FDQĥ
QDELV�UHJXODWLRQ�ZRXOG�LQFUHDVH�LPSDLUHG�GULYĥ

LQJ��DQG�WKHUHE\�WUDɷF�IDWDOLWLHV�

5HJXODWLRQ�SURPRWHV�GUXJ�
WRXULVP� :HDN

:KLOH�HYLGHQFH�VXJJHVWV�WKDW��GHSHQGLQJ�RQ�
WKH�XVH�RI�UHJXODWRU\�FRQWUROV�DQG�JHRJUDSKLF�

VHWWLQJ��UHJXODWLRQ�PD\�LQ�VRPH�FDVHV�OHDG�WR�DQ�
LQFUHDVH�LQ�GUXJ�WRXULVP��WKH�GDWD�GR�QRW�VXJĥ
JHVW�WKDW�WKLV�LV�DQ�LQHYLWDEOH�FRQVHTXHQFH�RI�

UHJXODWLRQ�

5HJXODWLRQ�OHDGV�WR�D�³%LJ�
0DULMXDQD´�VFHQDULR� :HDN

$YDLODEOH�HYLGHQFH�UHJDUGLQJ�³%LJ�0DULMXDQD´�
LV�FXUUHQWO\�ODFNLQJ��WKRXJK�UHJXODWRU\�FRQWUROV�
FDQ�EH�LQWURGXFHG�ZLWKLQ�UHJXODWRU\�V\VWHPV�WR�
UHGXFH�WKH�SRWHQWLDO�RI�SUR¿W�PD[LPL]DWLRQ�E\�

FDQQDELV�UHWDLOHUV�
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CLAIM: /HJDOL]DWLRQ���UHJXODWLRQ�LQFUHDVHV�WKH�DYDLODELOLW\�RI�FDQQDELV�

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: (YLGHQFH�VXJJHVWV�WKDW�WKH�VXSSO\�RI�LOOHJDO�FDQQDELV�KDV�LQFUHDVHG�XQGHU�D�
SURKLELWLRQ�PRGHO��DQG�WKDW�DYDLODELOLW\�KDV�UHPDLQHG�KLJK�DPRQJ�\RXWK��(YLGHQFH�GRHV�QRW�
VXJJHVW�WKDW�FDQQDELV�DYDLODELOLW\�DPRQJ�\RXWK�KDV�LQFUHDVHG�XQGHU�UHJXODWRU\�V\VWHPV�

2YHU�WKUHH�GHFDGHV�RI�GUXJ�ODZ�HQIRUFHPHQW��
WKHUH�LV�QR�HYLGHQFH�WR�VXJJHVW�WKDW�WKH�DYDLOĥ
DELOLW\�RI�FDQQDELV�KDV�GHFOLQHG��,QGHHG��WKH�
RSSRVLWH�DSSHDUV�WR�EH�WUXH��7KH�DYDLODELOLĥ
W\�RI�LOOHJDO�FDQQDELV�LV�GLɷFXOW�WR�TXDQWLI\��
JLYHQ�WKH�REYLRXV�FKDOOHQJHV�LQ�DVVHVVLQJ�WKH�
VL]H�DQG�FRPSRVLWLRQ�RI�LOOHJDO�GUXJ�PDUNHWV��
DQG�WKH�IDFW�WKDW�³DYDLODELOLW\´�LV�D�SRRUO\�DQG�
LQFRQVLVWHQWO\�GH¿QHG�YDULDEOH��$V�VXFK��JRYĥ
HUQPHQWV��ODZ�HQIRUFHPHQW��DQG�H[SHUWV�LQ�WKH�
¿HOG�KDYH�SULRULWL]HG�WKH�XVH�RI�WZR�PHDVXUHV�
Ħ�SULFH�DQG�SXULW\�Ħ�WR�DVVHVV�FKDQJHV�LQ�LOOLFLW�

GUXJ�PDUNHWV��$VVXPLQJ�D�FRQVWDQW�GHPDQG��
LI�WKH�SULFH�RI�D�GUXJ�GURSV�DQG�WKH�SXULW\�RI�D�
GUXJ�LQFUHDVHV��WKLV�VXJJHVWV�WKDW�WKH�DYDLODEOH�
RI�VXSSO\�KDV�LQFUHDVHG��

7KH�8QLWHG�6WDWHV�SURYLGHV�D�XVHIXO�FDVH�VWXG\�
LQ�WKLV�UHJDUG��'DWD�VXJJHVW�WKDW�WKH�XVH�RI�
FDQQDELV�KDV�UHPDLQHG�UHODWLYHO\�VWDEOH�LQ�WKH�
8�6��Ī812'&������ī��$W�WKH�VDPH�WLPH��DV�
VKRZQ�LQ�)LJXUH���EHORZ��WKH�SULFH�RI�FDQQDELV�
KDV�GURSSHG�VLJQL¿FDQWO\�LQ�WKH�8�6���ZKLOH�LWV�
SRWHQF\�KDV�LQFUHDVHG�Ī:HUE�HW�DO�������Dī�

STATE OF THE EVIDENCE:

Pr
ice

 (U
SD

) Potency (%
)

7KHVH�WUHQGV�LQ�SULFH�DQG�SRWHQF\�VXJJHVW�WKDW�
WKH�VXSSO\�RI�LOOLFLW�FDQQDELV�KDV�RYHUZKHOPHG�
JRYHUQPHQW�VXSSO\�UHGXFWLRQ�HɱRUWV��DQG�LQĥ
GHHG�WKDW�LW�OLNHO\�LQFUHDVHG�GXULQJ�WKLV�SHULRG��
JLYHQ�WKDW�XVH�UHPDLQHG�UHODWLYHO\�FRQVWDQW�RU�
LQFUHDVHG�Ī812'&������ī���

,PSRUWDQWO\��WKH�LQHɱHFWLYHQHVV�RI�HQIRUFHĥ
PHQWĥEDVHG�DSSURDFKHV�IRU�FRQWUROOLQJ�FDQQDĥ
ELV�VXSSO\�LQ�WKH�8�6��DɱHFW�\RXQJ�SHRSOH�LQ�
SDUWLFXODU��7KH�0RQLWRULQJ�WKH�)XWXUH�VWXG\�
LV�DQ�DQQXDO�VXUYHLOODQFH�VWXG\�RI�GUXJ�DQG�
DOFRKRO�XVH�DPRQJ�$PHULFDQ�\RXWK��(YHU\�\HDU�
VLQFH�WKH�EHJLQQLQJ�RI�WKH�VWXG\�LQ�������RYHU�
��İ�RI�$PHULFDQ�JUDGH����VWXGHQWV�Ħ�DQG�LQ�
VRPH�\HDUV��RYHU���İ�Ħ�KDYH�FRQVLVWHQWO\�UHĥ
SRUWHG�WKDW�FDQQDELV�ZDV�³IDLUO\�HDV\´�RU�³YHU\�
HDV\´�WR�REWDLQ�Ī0RQLWRULQJ�WKH�)XWXUH������ī��
6LPLODUO\��LQ�WKH�(XURSHDQ�8QLRQ��UHVHDUFK�
IURP������LQGLFDWHV�WKDW���İ�RI�\RXQJ�SHRSOH�
DJHG����WR����EHOLHYH�LW�ZRXOG�EH�HLWKHU�YHU\�
HDV\�RU�IDLUO\�HDV\�WR�REWDLQ�FDQQDELV�ZLWKLQ����
KRXUV�Ī(XURSHDQ�&RPPLVVLRQ������ī�

&ROOHFWLYHO\��WKHVH�GDWD�VXJJHVW�WKDW�D�V\VWHP�
RI�GUXJ�SURKLELWLRQ�KDV�QRW�EHHQ�VXFFHVVĥ
IXO�DW�UHGXFLQJ�WKH�DYDLODELOLW\�RI�FDQQDELV��
ZKLFK�KDV�EHHQ�PRUH�WKDQ�DEOH�WR�NHHS�SDFH�
ZLWK�FKDQJHV�LQ�GHPDQG��%\�FRQWUDVW��LW�LV�
QRWHZRUWK\�WKDW�OHYHOV�RI�FDQQDELV�XVH�LQ�WKH�
1HWKHUODQGV��ZKHUH�FDQQDELV�KDV�EHHQ�de facto 
OHJDOL]HG�IRU�GHFDGHV��DUH�HVWLPDWHG�WR�EH�OHVV�
WKDQ�KDOI�RI�WKRVH�LQ�WKH�8QLWHG�6WDWHV�LQ�WKH�
SHULRG�SULRU�WR�VWDWH�FDQQDELV�UHJXODWLRQ�Ī��İ�
YV����İī�Ī'HJHQKDUGW�HW�DO�������ī��ZKLOH�LW�KDV�
VLPLODU�RU�ORZHU�OHYHOV�RI�XVH�WR�QHLJKERXULQJ�
(XURSHDQ�FRXQWULHV�Ī(0&''$������ī��7KLV�
LPSOLHV�WKDW�SURKLELWLRQĥEDVHG�FDQQDELV�SROLĥ
FLHV�GR�QRW�LQ�DQG�RI�WKHPVHOYHV�OHDG�WR�ORZHU�
OHYHOV�RI�FDQQDELV�XVH�

,Q�VKRUW��WKH�HYLGHQFH�GRHV�QRW�VXJJHVW�WKDW�
WKH�DYDLODELOLW\��VXSSO\��RU�XVH�RI�FDQQDELV�LV�

PHDQLQJIXOO\�FRQWUROOHG�E\�FDQQDELV�SURKLELĥ
WLRQ�Ħ�DW�OHDVW�QRW�EH\RQG�PDUJLQDO��ORFDOL]HG�
DQG�WHPSRUDU\�LPSDFWV��)XUWKHU��JLYHQ�WKDW�
WKH�UHJXODWRU\�V\VWHPV�IRU�UHFUHDWLRQDO�FDQĥ
QDELV�KDYH�RQO\�UHFHQWO\�EHHQ�LPSOHPHQWHG�
LQ�&RORUDGR��:DVKLQJWRQ�6WDWH��DQG�8UXJXD\��
LW�LV�WRR�VRRQ�WR�WHOO�ZKDW�ORQJĥWHUP�LPSDFW�
WKHVH�SROLF\�FKDQJHV�ZLOO�KDYH�RQ�FDQQDELV�
DYDLODELOLW\��,W�LV�QRWHZRUWK\��WKRXJK��WKDW�GUXJ�
UHJXODWLRQ�DSSURDFKHV�SURYLGH�D�ZLGH�UDQJH�
RI�WRROV�WR�SROLF\PDNHUV�Ħ�LQFOXGLQJ�EDQV�RQ�
DGYHUWLVLQJ��WD[DWLRQ��UHVWULFWLRQV�RQ�OLFHQVLQJ��
DQG�DJH�UHVWULFWLRQV�Ħ�WKDW�KDYH�EHHQ�VKRZQ�
WR�VXFFHVVIXOO\�OLPLW�DFFHVV�WR�WREDFFR�DPRQJ�
\RXWK�Ī*XWLHUUH]�DQG�3DUGR��������-RKQVWRQ�HW�
DO�������ī�
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CLAIM: ³Ĭ,ĭI�PDULMXDQD�ZDV�OHJDOL]HG��WKH�LQFUHDVH�LQ�XVHUV�ZRXOG�EH�ERWK�ODUJH�DQG�UDSLG«´�Ħ�
Robert L. DuPont �

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: (YLGHQFH�VXJJHVWV�WKDW�WKH�SROLF\�HQYLURQPHQW�ĪVSHFL¿FDOO\�OHJDO�VWDWXV�DQG�
HQIRUFHPHQW�SROLF\ī�KDV�DW�PRVW�D�PDUJLQDO�LPSDFW�RQ�WKH�SUHYDOHQFH�RI�GUXJ�XVH��WKHUHE\�VXJĥ
JHVWLQJ�WKDW�UHJXODWLQJ�FDQQDELV�PDUNHWV�ZLOO�QRW�LQHYLWDEO\�FDXVH�KLJKHU�OHYHOV�RI�FDQQDELV�XVH�

6RPH�REVHUYHUV�SRLQW�WR�DOFRKRO�DQG�WREDFĥ
FR�XVH�VWDWLVWLFV�WR�VXSSRUW�FODLPV�WKDW�WKHVH�
VXEVWDQFHV�DUH�ZLGHO\�XVHG�GXH�WR�WKHLU�DYDLOĥ
DELOLW\��DQG�WKDW�FDQQDELV�XVH�ZRXOG�WKHUHIRUH�
LQFUHDVH�XQGHU�D�UHJXODWRU\�V\VWHP��:KLOH�
DOFRKRO�DQG�WREDFFR�DUH�OHJDOO\�UHJXODWHG�DQG�
LQGHHG�FRPPRQO\�XVHG�VXEVWDQFHV�LQ�PDQ\�
FRXQWULHV�LQFOXGLQJ�&DQDGD�DQG�WKH�8�6���WKLV�
GRHV�QRW�QHFHVVDULO\�PHDQ�WKDW�WKH�SRSXODWLRQ�
ZLOO�H[SHULHQFH�D�VXUJH�LQ�FDQQDELV�XVH�LI�WKH�
GUXJ�ZHUH�UHJXODWHG��

&RXQWHUHYLGHQFH�WR�FODLPV�WKDW�UHJXODWLRQ�
OHDGV�WR�LQFUHDVHG�XVH�FRPHV�IURP�D�ODUJH�
VWXG\�WKDW�H[DPLQHG�GUXJ�XVH�GDWD�DFURVV����
FRXQWULHV�ĪFRPELQHG�VDPSOH�VL]H�RI��������SDUĥ
WLFLSDQWVī�WKDW�WRRN�SDUW�LQ�:RUOG�+HDOWK�2Uĥ
JDQL]DWLRQ�:RUOG�0HQWDO�+HDOWK�6XUYH\V��,Q�
WKLV�VWXG\��'HJHQKDUGW�DQG�FROOHDJXHV�ORRNHG�
DW�OLIHWLPH�XVH�DQG�DJH�RI�¿UVW�XVH�RI�WREDFFR��
DOFRKRO��FDQQDELV��DQG�FRFDLQH�Ī'HJHQKDUGW�HW�
DO�������ī��7KH�8�6��DQG�1HZ�=HDODQG�KDG�WKH�
KLJKHVW�UDWHV�RI�FDQQDELV�XVH�Ī��İī�FRPSDUHG�
WR�RWKHU�FRXQWULHV��7KH�8�6��DOVR�VWRRG�RXW�
ZLWK�JUHDWHU�OHYHOV�RI�DOFRKRO�XVH�DQG�FRFDLQH�
XVH��GHVSLWH�KDYLQJ�D�KLJKHU�PLQLPXP�OHJDO�
GULQNLQJ�DJH�DQG�D�PRUH�SXQLWLYH�LOOLFLW�GUXJ�
SROLF\�FRPSDUHG�WR�PDQ\�FRPSDUDEOH�GHYHOĥ
RSHG�QDWLRQV��&RPSDUHG�WR�WKH�8�6���WKH�1HWKĥ
HUODQGV�KDV�PXFK�ORZHU�OHYHOV�RI�FDQQDELV�XVH��

HVSHFLDOO\�DPRQJ�\RXWK��GHVSLWH�KDYLQJ�D�de 

facto�UHJXODWRU\�V\VWHP�IRU�UHFUHDWLRQDO�FDQQDĥ
ELV��2YHUDOO��FRXQWULHV�NQRZQ�WR�KDYH�VWULQJHQW�
RU�SXQLWLYH�GUXJ�SROLFLHV�GLG�QRW�H[KLELW�ORZHU�
OHYHOV�RI�GUXJ�XVH�FRPSDUHG�WR�FRXQWULHV�ZLWK�
OHVV�VWULQJHQW�RU�PRUH�OLEHUDO�SROLFLHV��7KLV�
SDWWHUQ�RI�¿QGLQJV�OHG�'HJHQKDUGW�DQG�FROĥ
OHDJXHV�WR�FRQFOXGH�WKDW�³E\�LWVHOI��D�SXQLWLYH�
SROLF\�WRZDUGV�SRVVHVVLRQ�DQG�XVH�DFFRXQWV�IRU�
OLPLWHG�YDULDWLRQ�LQ�QDWLRQ�OHYHO�UDWHV�RI�LOOHJDO�
GUXJ�XVH´�Ī'HJHQKDUGW�HW�DO�������ī��

9DULRXV�VWXGLHV�DQG�VXUYHLOODQFH�UHSRUWV�FRPĥ
SDULQJ�MXULVGLFWLRQV�KDYH�KLJKOLJKWHG�WKH�ODFN�
RI�FRUUHODWLRQ�EHWZHHQ�OHJDO�VWDWXV�RU�KDUVKĥ
QHVV�RI�ODZ�HQIRUFHPHQW�UHJLPHV��DQG�OHYHOV�
RI�GUXJ�XVH�Ī'HJHQKDUGW�HW�DO���������(0ĥ
&''$��������5HLQDUPDQ������ī��,Q�DGGLWLRQ��
ORQJLWXGLQDO�VWXGLHV�VKRZ�QR�FOHDU�DVVRFLDWLRQ�
EHWZHHQ�FKDQJHV�LQ�FDQQDELV�SROLF\�DQG�OHYHOV�
RI�XVH��)RU�LQVWDQFH��D�ODUJH�QDWLRQDO���ĥ\HDU�
UHVHDUFK�VWXG\�LQ�WKH�8QLWHG�6WDWHV�UHSRUWHG�
WKDW�PHGLFDO�PDULMXDQD�V\VWHPV�KDV�QRW�OHG�WR�
LQFUHDVHV�LQ�UHFUHDWLRQDO�DGROHVFHQW�FDQQDELV�
XVH�Ī+DVLQ�HW�DO�������ī��

2YHU�WKH�ODVW�GHFDGH�RU�VR��VHYHUDO�(XURSHDQ�
FRXQWULHV�KDYH�DOVR�FKDQJHG�WKHLU�FDQQDELV�
SROLFLHV��&RPSDULQJ�SUHYDOHQFH�HVWLPDWHV�RI�
FDQQDELV�XVH�IURP�EHIRUH�DQG�DIWHU�WKH�SROLF\�

STATE OF THE EVIDENCE:

��)URP�D�SRVW�WLWOHG��³:K\�:H�6KRXOG�1RW�/HJDOL]H�0DULMXDQD´�RQ�WKH�,OOLQRLV�&KXUFK�$FWLRQ�RQ�$OFRKRO�DQG�
$GGLFWLRQ�3UREOHPV�ZHEVLWH��$FFHVVHG�0DUFK���th������IURP�KWWS���LOFDDDS�RUJ������������ZK\ĥZHĥVKRXOGĥQRWĥOHJDOĥ
L]HĥPDULMXDQD�

FKDQJH�FDQ�LQGLFDWH�ZKHWKHU�WKHUH�LV�DQ�DVVRFLĥ
DWLRQ�EHWZHHQ�WKH�OHJDO�FKDQJHV�DQG�FDQQDELV�
XVH��

5HSURGXFHG�IURP�WKH�(XURSHDQ�0RQLWRULQJ�&HQWUH�IRU�'UXJV�
DQG�'UXJV�$GGLFWLRQ�Ī(0&''$ī�

7KH�JUDSK�DERYH�IURP�WKH�(XURSHDQ�0RQĥ
LWRULQJ�&HQWUH�IRU�'UXJV�DQG�'UXJV�$GGLFĥ
WLRQ�Ī(0&''$ī�SORWV�FKDQJHV�LQ�FDQQDELV�
SUHYDOHQFH�DPRQJ����WR����\HDU�ROGV�DJDLQVW�
WLPH�ĪZLWK�]HUR�UHSUHVHQWLQJ�WKH�\HDU�RI�D�
OHJDO�FKDQJH�LQ�FDQQDELV�SROLF\ī�Ī(0&''$��
����ī��7KH�FRPPRQ�OHJDO�K\SRWKHVLV�LV�WKDW�
LQFUHDVHG�SHQDOWLHV�ZLOO�OHDG�WR�D�IDOO�LQ�GUXJ�
XVH�DQG�UHGXFHG�SHQDOWLHV�WR�D�ULVH�LQ�GUXJ�XVH��
,I�WKLV�ZHUH�WUXH��FRXQWULHV�ZKHUH�SHQDOWLHV�
LQFUHDVHG�ĪL�H���WKH�GRWWHG�OLQHVī�ZRXOG�VHH�GHĥ
FUHDVHV�LQ�FDQQDELV�XVH�DIWHU�WKH�LPSRVLWLRQ�RI�
KDUVKHU�OHJDO�VDQFWLRQV��ZKLOH�FRXQWULHV�ZKHUH�
SHQDOWLHV�GHFUHDVHG�ĪL�H���WKH�VROLG�OLQHVī�ZRXOG�
VHH�ULVHV�LQ�XVH�DIWHU�D�UHGXFWLRQ�LQ�OHJDO�VDQFĥ
WLRQV��$V�FDQ�EH�VHHQ�LQ�WKH�JUDSK��DQG�DFFRUGĥ
LQJ�WR�WKH�(0&''$��³QR�VLPSOH�DVVRFLDWLRQ�
FDQ�EH�REVHUYHG�EHWZHHQ�OHJDO�FKDQJHV�DQG�
FDQQDELV�XVH�SUHYDOHQFH�´�Ī(0&''$������ī��

$OWKRXJK�WKH�HYLGHQFH�WKDW�UHGXFLQJ�SHQDOWLHV�
GRHV�QRW�LQFUHDVH�WKH�SUHYDOHQFH�RI�FDQQDELV�
XVH�LV�RI�VLJQL¿FDQW�LPSRUWDQFH��WKLV�GRHV�QRW�
QHFHVVDULO\�SUHGLFW�WKDW�OHJDO�UHJXODWLRQ�ZLOO�

QRW�OHDG�WR�LQFUHDVHV�LQ�XVH��/HJDO�UHJXODWLRQ�
QHFHVVDULO\�RSHQV�XS�QHZ�VRXUFHV�RI�GUXJ�DYDLOĥ
DELOLW\��DQG�WKH�ZD\�WKHVH�VRXUFHV�DUH�PDQDJHG�
KDV�WKH�SRWHQWLDO�WR�JHQHUDWH�VL]HDEOH�FKDQJHV�
LQ�SUHYDOHQFH�RI�XVH�Ī.LOPHU��������.LOPHU�HW�
DO�������ī��7KH�XVH�RI�VWULQJHQW�DQG�UHVSRQVLEOH�
UHJXODWRU\�FRQWUROV��VXFK�DV�DGYHUWLVLQJ�EDQV�
DQG�DSSURSULDWH�OHYHOV�RI�WD[DWLRQ��DUH�QHFHVĥ
VDU\�WR�FRQVWUDLQ�DQ\�LQFUHDVHV�LQ�FRQVXPSĥ
WLRQ��

6RPH�RSSRQHQWV�WR�FDQQDELV�UHJXODWLRQ�KDYH�
VLQJOHG�RXW�XVH�UDWHV�LQ�8�6��VWDWHV�WKDW�KDYH�
UHJXODWHG�UHFUHDWLRQDO�FDQQDELV�XVH��)RU�H[ĥ
DPSOH��FRPPHQWDWRUV�KDYH�QRWHG�WKDW��EDVHG�
RQ�UHFHQW�1DWLRQDO�6XUYH\�RQ�'UXJ�8VH�
DQG�+HDOWK�Ī16'8+ī�GDWD��FDQQDELV�XVH�LQ�
&RORUDGR�KDV�ULVHQ�EHWZHHQ�����ĥ�����DQG�
����ĥ������DQG�WKDW�SDVWĥPRQWK�DQG�SDVWĥ\HDU�
FDQQDELV�XVH�LQ�WKH�VWDWH�KDV�H[FHHGHG�WKH�
QDWLRQDO�DYHUDJH��LQFOXGLQJ�XVH�DPRQJ�DGROHVĥ
FHQWV��+RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�
OHJDO�VDOHV�RI�UHFUHDWLRQDO�FDQQDELV�WR�DGXOWV�RIĥ
¿FLDOO\�RSHQHG�LQ�&RORUDGR�DW�WKH�VWDUW�RI������
Ī+RSIHU������ī��,QVXɷFLHQW�WLPH�KDV�SDVVHG�
VLQFH�WKH�UHJXODWLRQ�RI�UHFUHDWLRQDO�FDQQDELV�
XVH�EHJDQ�LQ�WKH�VWDWH�WR�DGHTXDWHO\�HYDOXDWH�
WKH�LPSDFW�RI�WKLV�SROLF\�VKLIW�RQ�ORQJĥWHUP�
FDQQDELV�XVH�WUHQGV��,W�LV�DOVR�OLNHO\�WKDW�LQGLĥ
YLGXDOV�XQGHUUHSRUWHG�WKHLU�FDQQDELV�XVH�SULRU�
WR�FDQQDELV�UHJXODWLRQ�JLYHQ�WKH�VWLJPD�DVVRĥ
FLDWHG�ZLWK�HQJDJLQJ�LQ�LOOHJDO�GUXJ�XVH��,Q�WKH�
VKRUW�WHUP��GDWD�RQ�FDQQDELV�XVH�DPRQJ�\RXWK�
LQ�&RORUDGR�VXJJHVWV�WKDW�XVH�KDV�VWD\HG�WKH�
VDPH�RU�HYHQ�GHFOLQHG�ĪHVSHFLDOO\�ZKHQ�FRPĥ
SDULQJ�GDWD�IURP�WKH�����V�XQWLO�WKH�SUHVHQWī�
DPRQJ�WHHQDJHUV�LQ�WKH�\HDUV�SULRU�WR�IRUPDO�
UHJXODWLRQ��ZKLOH�SRVWĥUHJXODWLRQ�GDWD�IURP�
WKH�&RORUDGR�'HSDUWPHQW�RI�3XEOLF�+HDOWK�
DQG�(QYLURQPHQW�KDYH�GHPRQVWUDWHG�WKDW�WKH�
XVH�RI�FDQQDELV�E\�WHHQDJHUV�LQ�&RORUDGR�KDV�
FRQWLQXHG�WR�GHFOLQH�DIWHU�WKH�OHJDO�UHIRUP�
Ī&'3+(������ī�
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CLAIM: 5HJXODWLRQ�ZLOO�QRW�UHGXFH�GUXJ�FULPH�

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: *LYHQ�WKDW�WKH�SURKLELWLRQ�RI�FDQQDELV�KDV�QRW�EHHQ�VKRZQ�WR�UHGXFH�LOOHJDO�
VXSSO\��LW�LV�OLNHO\�WKDW�FDQQDELV�UHJXODWLRQ�LV�PRUH�HɱHFWLYH�DW�PLQLPL]LQJ�FULPLQDO�PDUNHWV�IRU�
FDQQDELV��GHVSLWH�WKH�IDFW�WKDW�FULPLQDO�PDUNHWV�ZLOO�FRQWLQXH�WR�UHSUHVHQW�D�SURSRUWLRQ�RI�WKH�
WRWDO�PDUNHW�

$�FRPPRQO\�KHDUG�DUJXPHQW�in favour�RI�
FDQQDELV�UHJXODWLRQ�LV�WKDW�LW�ZRXOG�UHGXFH�
WKH�YLROHQFH�DVVRFLDWHG�ZLWK�WKH�LOOLFLW�GUXJ�
WUDGH�DQG�WKH�FULPLQDO�MXVWLFH�UHVRXUFHV�VSHQW�
RQ�DUUHVWLQJ�DQG�SURVHFXWLQJ�GUXJ�RɱHQFHV��
,Q�UHVSRQVH��RSSRQHQWV�KDYH�FRXQWHUHG�WKDW�
UHJXODWLQJ�FDQQDELV�ZLOO�not�UHGXFH�GUXJ�FULPH��
7R�KHOS�EROVWHU�WKLV�FODLP��LW�KDV�EHHQ�UHSRUWHG�
WKDW��IRU�H[DPSOH��LQ�UHFHQW�\HDUV�&RORUDGR�
KDV�ZLWQHVVHG�VLJQL¿FDQW�LQFUHDVHV�LQ�VHL]XUHV�
RI�FDQQDELV�LQ�PDLO�SDUFHOV�DQG�RWKHU�IRUPV�RI�
WUDQVLW�WKDW�ZRXOG�KDYH�EHHQ�GLYHUWHG�WR�RWKHU�
VWDWHV�Ī5RFN\�0RXQWDLQ�+,'7$������ī��0HGLD�
UHSRUWV�DQG�JURXSV�OLNH�6PDUW�$SSURDFKHV�WR�
0DULMXDQD�KDYH�VXJJHVWHG�WKDW�XQGHUJURXQG�
PDUNHWV�IRU�FDQQDELV�WKULYH�LQ�:DVKLQJWRQ�
6WDWH�DQG�&RORUDGR�Ī6PDUW�$SSURDFKHV�WR�
0DULMXDQD������ī��$V�ZHOO��LW�KDV�EHHQ�HVWLPDWĥ
HG�WKDW�0H[LFDQ�GUXJ�FDUWHOV�UHFHLYH�D�PLQRULĥ
W\�RI�WKHLU�UHYHQXH�IURP�FDQQDELV�DQG��DV�VXFK��
FDQQDELV�UHJXODWLRQ�ZRXOG�GR�OLWWOH�WR�UHGXFH�
RWKHU�LOOLFLW�DFWLYLWLHV�DQG�FULPH�UHODWHG�WR�RWKĥ
HU�GUXJV�Ī.LOPHU�HW�DO�������Dī��

$OWKRXJK�LOOHJDO�GUXJ�FULPH�LV�VWLOO�OLNHO\�WR�
FRQWLQXH�XQGHU�D�UHJXODWHG�PDUNHW��XQGHU�
SURKLELWLRQĥEDVHG�V\VWHPV��FULPLQDO�PDUNHWV�
FRQWURO����İ�RI�WKH�FDQQDELV�PDUNHW��%\�
FRQWUDVW��UHJXODWRU\�PDUNHWV�ZLOO�GLYHUW�DW�OHDVW�
D�SURSRUWLRQ�RI�UHYHQXH�WRZDUGV�OHJDO�PHFKDĥ
QLVPV��

2YHUDOO��WKHUH�LV�D�ODFN�RI�KLJKĥTXDOLW\�HPSLUĥ

LFDO�LQYHVWLJDWLRQV�WR�VXEVWDQWLDWH�KRZ�PXFK�
GUXJ�FULPH�WKULYHV�XQGHU�UHJXODWRU\�V\VWHPV�
IRU�UHFUHDWLRQDO�FDQQDELV��8QIRUWXQDWHO\��WKH�
VLWXDWLRQ�LQ�1HWKHUODQGV�LV�QRW�YHU\�LQVWUXFĥ
WLYH�VLQFH��GXH�WR�WKHLU�XQXVXDO�OHJDO�DSSURDFK��
ZKLOVW�WKH�VDOHV�RI�FDQQDELV�IURP�WKH�µFRɱHH�
VKRSV¶�LV�WROHUDWHG��VXSSO\�WR�WKH�µEDFN�GRRU¶�
UHPDLQV�YLD�FULPLQDO�SURGXFHUV�DQG�VXSSOLHUV��
,Q�&RORUDGR�DQG�:DVKLQJWRQ�6WDWH��LQVXɷĥ
FLHQW�WLPH�KDV�SDVVHG�VLQFH�FDQQDELV�UHJXĥ
ODWLRQ�WR�DGHTXDWHO\�DVVHVV�WKH�VLWXDWLRQ��,W�
LV�DOVR�GLɷFXOW�WR�VWXG\�KRZ�PXFK�LPSDFW�D�
FKDQJH�LQ�GUXJ�OHJLVODWLRQ�KDV�RQ�FULPH�LQ�JHQĥ
HUDO�DQG�HYHQ�GUXJ�FULPH�VSHFL¿FDOO\��DV�VKLIWV�
LQ�FULPH�DUH�VXEMHFW�WR�many�IDFWRUV��LQFOXGLQJ�
VRFLDOĥVWUXFWXUDO�FKDQJHV��$GGLWLRQDOO\��FULPLĥ
QDO�PDUNHWV�DUH�QRWRULRXVO\�GLɷFXOW�WR�TXDQĥ
WLI\��1RQHWKHOHVV��UHJXODWHG�FDQQDELV�PDUNHWV�
GLUHFWO\�UHGXFH�VRPH�GUXJ�FULPH�E\�UHPRYLQJ�
WKH�LOOHJDO�QDWXUH�RI�VRPH�IRUPV�RI�FDQQDELV�
SURGXFWLRQ��GLVWULEXWLRQ��DQG�FRQVXPSWLRQ�Ħ�
DVVXPLQJ�GHPDQG�UHPDLQV�UHODWLYHO\�FRQVWDQW��

:KLOH�REVHUYHUV�DUJXH�WKDW�FDQQDELV�UHJXODĥ
WLRQ�KDV�QRW�VXEVWDQWLDOO\�UHGXFHG�GUXJ�FULPH��
HYLGHQFH�GRHV�QRW�VXJJHVW�WKDW�SURKLELWLRQ�
KDV�EHHQ�PRUH�HɱHFWLYH��+RZHYHU��SOHQW\�RI�
HPSLULFDO�HYLGHQFH�KDV�DFFXPXODWHG�GHPRQĥ
VWUDWLQJ�WKH�IDLOXUHV�RI�GUXJ�SURKLELWLRQ�DQG�
ODZ�HQIRUFHPHQW�ZKHQ�LW�FRPHV�WR�UHGXFLQJ�
WKH�VL]H�RI�XQGHUJURXQG�GUXJ�PDUNHWV�DQG�
WUDɷFNLQJ��:HUE�DQG�FROOHDJXHV�H[DPLQHG�
LOOLFLW�GUXJ�VXSSO\�LQGLFDWRUV�IURP�JRYHUQPHQW�

STATE OF THE EVIDENCE:

VXUYHLOODQFH�V\VWHP�GDWD�DQG�IRXQG�HYLGHQFH�RI�
GHFUHDVLQJ�SULFHV�IRU�DQG�LQFUHDVLQJ�SXULW\�RI�
KHURLQ��FRFDLQH��DQG�FDQQDELV�RYHU�WKH�ODVW�WZR�
GHFDGHV�Ī:HUE�HW�DO�������Dī��$W�WKH�VDPH�WLPH��
VHL]XUHV�RI�WKHVH�GUXJV�KDG�W\SLFDOO\�LQFUHDVHG�
RU�UHPDLQHG�VWDEOH�DFURVV�JOREDO�UHJLRQV��
7RJHWKHU�WKHVH�¿QGLQJV�VXJJHVWHG�D�JHQHUDO�
increase�LQ�LOOHJDO�VXSSOLHV�RI�WKHVH�GUXJV��GHĥ
VSLWH�FRQWLQXHG�LQWHUQDWLRQDO�HɱRUWV�IRFXVHG�
RQ�VXSSO\�UHGXFWLRQ��$OVR�XQGHU�SURKLELWLRQ��
WKH�LOOLFLW�FDQQDELV�WUDGH�UHSUHVHQWV�D�KLJKO\�
OXFUDWLYH�FULPLQDO�PDUNHW�Ī.LOPHU�DQG�3DFXOD��
����ī��)RU�D�VSHFL¿F�H[DPSOH��WKH�GRPHVWLF�
LOOLFLW�FDQQDELV�WUDGH�LQ�%ULWLVK�&ROXPELD�LV�
HVWLPDWHG�WR�EH�EHWZHHQ�DSSUR[LPDWHO\�Ĳ����
PLOOLRQ�DQG�Ĳ����PLOOLRQ�DQQXDOO\�Ī:HUE�HW�DO���
����ī��ZKLOH�WKH�SUHĥUHJXODWLRQ�LOOLFLW�FDQQDELV�
PDUNHW�LQ�:DVKLQJWRQ�6WDWH�KDV�EHHQ�HVWLĥ
PDWHG�DW�DSSUR[LPDWHO\�Ĳ����PLOOLRQ�DQQXĥ
DOO\�Ī$UFKDPEDXOW�HW�DO�������ī��5HJXODWLRQ�RI�
UHFUHDWLRQDO�FDQQDELV�LQ�:DVKLQJWRQ�6WDWH�KDV��
DW�WKH�YHU\�OHDVW��LQFRUSRUDWHG�D�VXEVWDQWLDO�
SURSRUWLRQ�RI�WKLV�LOOHJDO�PDUNHW�LQWR�D�UHJXODWĥ
HG�V\VWHP���

)LQDOO\��WKH�QRWLRQ�WKDW�HQIRUFHPHQWĥEDVHG�UHĥ
VSRQVHV�WR�LOOLFLW�GUXJ�PDUNHWV�UHGXFH�WKH�YLRĥ
OHQFH�DVVRFLDWHG�ZLWK�FULPLQDO�DFWLYLW\�DSSHDUV�
WR�EH�IDOVH��$�UHFHQW�V\VWHPDWLF�UHYLHZ�HYDOXĥ
DWHG�WKH�LPSDFW�RI�GUXJ�ODZ�HQIRUFHPHQW�RQ�
VXEVHTXHQW�OHYHOV�RI�GUXJĥUHODWHG�DQG�FULPLQDO�
YLROHQFH�Ī:HUE�HW�DO�������ī��7KLV�UHYLHZ�IRXQG�
WKDW�RYHU���İ�RI�VFLHQWL¿F�VWXGLHV�UHSRUWHG�
WKDW�YLROHQFH�LQFUHDVHG�DV�D�UHVXOW�RI�GUXJ�ODZ�
HQIRUFHPHQW�RSHUDWLRQV��DQG�LQ�PDQ\�FDVHV�
WKDW�WKLV�LQFUHDVH�LQ�YLROHQFH�ZDV�VXVWDLQHG�IRU�
XS�WR�WZR�\HDUV��7KHVH�¿QGLQJV�VXJJHVW�WKDW�
SURKLELWLRQĥEDVHG�UHVSRQVHV�DUH�XQOLNHO\�WR�EH�
PRUH�HɱHFWLYH�WKDQ�UHJXODWRU\�DSSURDFKHV�LQ�
UHGXFLQJ�OHYHOV�RI�YLROHQW�GUXJ�FULPH�
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CLAIM: ³:H�DUH�JRLQJ�WR�KDYH�D�ORW�PRUH�SHRSOH�VWRQHG�RQ�WKH�KLJKZD\�DQG�WKHUH�ZLOO�EH�FRQĥ
VHTXHQFHV�´�Ħ�5HS��-RKQ�0LFD�ī5Ħ)OD�Ĭ �

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: :KLOH�H[SHULPHQWDO�VWXGLHV�VXJJHVW�WKDW�FDQQDELV�LQWR[LFDWLRQ�UHGXFHV�PRWRU�
VNLOOV�DQG�OLNHO\�LQFUHDVHV�WKH�ULVN�RI�PRWRU�YHKLFOH�FROOLVLRQV��WKHUH�LV�QRW�VXɷFLHQW�GDWD�WR�VXJĥ
JHVW�WKDW�FDQQDELV�UHJXODWLRQ�ZRXOG�LQFUHDVH�LPSDLUHG�GULYLQJ��DQG�WKHUHE\�WUDɷF�IDWDOLWLHV�

$OWKRXJK�HYLGHQFH�VKRZV�WKDW�WKH�ULVN�RI�
PRWRU�YHKLFOH�FROOLVLRQV�LQFUHDVHV�IRU�GULYĥ
HUV�GXULQJ�DFXWH�LQWR[LFDWLRQ�IURP�FDQQDELV�
XVH��HYLGHQFH�GRHV�QRW�VXJJHVW�WKDW�FDQQDELV�
UHJXODWLRQ�OHDGV�WR�LQFUHDVHV�LQ�WKH�QXPEHU�RI�
LPSDLUHG�GULYHUV�RQ�WKH�URDG�

$�V\VWHPDWLF�UHYLHZ�DQG�PHWDĥDQDO\VLV�RI�HSLĥ
GHPLRORJLF�VWXGLHV�E\�$VEULGJH�DQG�FROOHDJXHV�
LV�RIWHQ�FLWHG�WR�VXSSRUW�WKH�VWDWHPHQW�WKDW�
FDQQDELV�XVH�GRXEOHV�WKH�ULVN�RI�D�FDU�FUDVK�
Ī$VEULGJH�HW�DO�������ī��7KH�$VEULGJH�UHYLHZ�
LQFOXGHG�QLQH�VWXGLHV�XVLQJ�FRQWURO�JURXSV��
DOO�WKH�VWXGLHV�ZHUH�DVVHVVHG�DV�PHGLXP�RU�
KLJK�TXDOLW\��$FURVV�PRVW�RI�WKHVH�VWXGLHV��
GULYLQJ�XQGHU�WKH�LQÀXHQFH�RI�FDQQDELV�ZDV�
DVVRFLDWHG�ZLWK�D�VLJQL¿FDQWO\�KLJKHU�ULVN�RI�
FUDVKLQJ�FRPSDUHG�ZLWK�GULYLQJ�XQLPSDLUHG�
Ī$VEULGJH�HW�DO�������ī��$QRWKHU�PHWDĥDQDO\ĥ
VLV�RI�HSLGHPLRORJLF�VWXGLHV�VLPLODUO\�IRXQG�
WKDW�FDQQDELV�XVH�LQFUHDVHV�WKH�ULVN�RI�PRWRU�
YHKLFOH�FROOLVLRQV�E\�PRUH�WKDQ��ĥIROG�DQG�LQ�
D�GRVHĥUHVSRQVH�PDQQHU�ĪL�H���LQFUHDVLQJ�GRVH�
DQG�IUHTXHQF\�RI�XVH�LQFUHDVHV�FUDVK�ULVNī�Ī/L�
HW�DO�������ī��

$V�VXFK��ZKLOH�WKH�HYLGHQFH�LQGLFDWHV�WKDW�
WKH�ULVN�RI�PRWRU�YHKLFOH�FROOLVLRQV�LQFUHDVH�
IRU�GULYHUV�GXULQJ�DFXWH�LQWR[LFDWLRQ�IURP�
FDQQDELV�XVH��WKHUH�LV�QR�HYLGHQFH�WR�VXJJHVW�

WKDW�UHJXODWLRQ�RI�UHFUHDWLRQDO�FDQQDELV�ZLOO�
OHDG�WR�DQ�LQFUHDVH�LQ�SHUVRQV�GULYLQJ�ZKLOH�
XQGHU�WKH�LQÀXHQFH�RI�FDQQDELV��)RU�H[DPSOH��
UHFHQW�GDWD�IURP�&RORUDGR�SURYLGHV�UHDVRQ�
WR�TXHVWLRQ�DQ\�JHQHUDO�FODLPV�WKDW�FDQQDELV�
UHJXODWLRQ�ZLOO�QHFHVVDULO\�OHDG�WR�OHVV�VDIHW\�
RQ�WKH�URDG�DW�WKH�SRSXODWLRQĥOHYHO��$V�VKRZQ�
LQ�WKH�¿JXUH�EHORZ��VLQFH�WKH�LQWURGXFWLRQ�RI�D�
UHJXODWRU\�V\VWHP�LQ�������WUDɷF�IDWDOLWLHV�KDYH�
DFWXDOO\�GHFUHDVHG�DFURVV�WKH�VWDWH��,I�FDQQDELV�
UHJXODWLRQ�LQFUHDVHG�WKH�ULVN�RI�PRWRU�YHKLFOH�
FROOLVLRQV�DV�D�UHVXOW�RI�PRUH�ZLGHVSUHDG�XVH�
RI�FDQQDELV��WKHQ�ZH�ZRXOG�H[SHFW�WKDW�WKLV����������������������������

5DZ�GDWD�IURP�WKH�&RORUDGR�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��

STATE OF THE EVIDENCE:

��5HSRUWHG�LQ�WKH�:DVKLQJWRQ�3RVW��$FFHVVHG�0DUFK���th������IURP�KWWS���ZZZ�ZDVKLQJWRQSRVW�FRP�QHZV�WKHĥ
ZDWFK�ZS������������VLQFHĥPDULMXDQDĥOHJDOL]DWLRQĥKLJKZD\ĥIDWDOLWLHVĥLQĥFRORUDGRĥDUHĥDWĥQHDUĥKLVWRULFĥORZV�

ZRXOG�EH�ERUQH�RXW�E\�WKH�GDWD��+RZHYHU��
WKH�RSSRVLWH�DSSHDUV�WR�EH�WKH�FDVH��ZLWK�WKH�
SRVWĥUHJXODWLRQ�SHULRG�LQ�&RORUDGR�DVVRFLDWHG�
ZLWK�ORZHU�OHYHOV�RI�WUDɷF�IDWDOLWLHV�Ī&RORUDGR�
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ������ī��:KLOH�
WKH�OHYHOV�RI�WRWDO�WUDɷF�IDWDOLWLHV�PD\�QRW�WHOO�
XV�DERXW�WKH�VSHFL¿F�UROH�RI�FDQQDELV�XVH�LQ�
FDU�FUDVKHV��WKH\�GR�VXJJHVW�WKDW�FDQQDELV�UHJĥ
XODWLRQ�LQ�&RORUDGR�KDV�QRW�OHG�WR�OHVV�VDIHW\�
RQ�WKH�URDG�DW�WKH�SRSXODWLRQ�OHYHO��7KH�IDOOLQJ�
UDWHV�RI�DOFRKRO�LPSDLUHG�GULYLQJ�IDWDOLWLHV�DOVR�
LQGLFDWH�WKDW�LW�LV�SRVVLEOH�WR�SUHYHQW�LPSDLUHG�
GULYLQJ��HYHQ�IRU�D�OHJDO�GUXJ��)RU�LQVWDQFH��
SXEOLF�HGXFDWLRQ�DQG�DZDUHQHVV�FDPSDLJQV�
WKDW�DUH�SRVVLEOH�LQ�D�OHJDOO\�UHJXODWHG�PDUNHW�
FDQ�FHUWDLQO\�EH�YDOXDEOH�SUHYHQWLRQ�LQWHUĥ
YHQWLRQV��DV�KDV�RFFXUUHG�ZLWK�GUXQN�GULYLQJ�
Ī+LQJVRQ�DQG�:LQWHU������ī��6LPLODUO\�VXFFHVVĥ
IXO�LQLWLDWLYHV�FRXOG�EH�XVHG�WR�SUHYHQW�GULYLQJ�
XQGHU�WKH�LQÀXHQFH�RI�FDQQDELV��

,PSRUWDQWO\��E\�FRPSDULVRQ��WKH�ULVN�RI�fatal 
FUDVKHV�LQYROYLQJ�GULYHUV�ZLWK�D�%ORRG�$OFRKRO�
&RQWHQW�Ī%$&ī�DW�����İ�RU�DERYH�ĪL�H���WKH�
OHJDO�OLPLW�LQ�PDQ\�MXULVGLFWLRQVī�ZDV�HVWLPDWHG�
WR�FDUU\�D��ĥIROG�WR�D����ĥIROG�LQFUHDVHG�ULVN�
FRPSDUHG�ZLWK�QRQĥLPSDLUHG�GULYHUV�Ī=DGRU�HW�
DO�������ī��&OHDUO\��WKH�ULVN�RI�QRW�RQO\�PRWRU�
YHKLFOH�FROOLVLRQV��EXW�IDWDO�FROOLVLRQV��DVVRĥ
FLDWHG�ZLWK�DOFRKRO�XVH�LV�PXFK�KLJKHU�WKDQ�
WKDW�DVVRFLDWHG�ZLWK�FDQQDELV�XVH��7KH�LPSDFW�
RI�DOFRKRO�LQWR[LFDWLRQ�RQ�GULYLQJ�WKHUHIRUH�
UHPDLQV�D�IDU�JUHDWHU�SXEOLF�KHDOWK�FRQFHUQ�

)LQDOO\��WKHUH�DUH�DOVR�VRPH�LPSRUWDQW�OLPLWDĥ
WLRQV�RI�VWXGLHV�DVVHVVLQJ�PRWRU�LPSDLUPHQW�
ULVN�UHODWHG�WR�FDQQDELV�XVH��)LUVW��ODERUDWRU\�
RU�H[SHULPHQWDO�VWXGLHV�LQYROYLQJ�GULYLQJ�VLPXĥ
ODWRUV�KDYH�UHSRUWHG�WKDW�SDUWLFLSDQWV�RIWHQ�
FRPSHQVDWH�IRU�LPSDLUPHQW�IURP�FDQQDELV�XVH�
E\�GULYLQJ�PRUH�VORZO\�Ī+DOO��������+DUWPDQ�
DQG�+XHVWLV������ī��6RPH�HSLGHPLRORJLF�VWXGĥ
LHV�KDYH�RQO\�H[DPLQHG�FHUWDLQ�SRSXODWLRQV�

ĪH�J���SHRSOH�WUHDWHG�IRU�VXEVWDQFH�XVHī�RU�KDYH�
QRW�XVHG�DSSURSULDWH�FRQWUROV�Ī+DUWPDQ�DQG�
+XHVWLV������ī��,PSRUWDQWO\��DV�/L�DQG�FROĥ
OHDJXHV�QRWHG��SRO\GUXJ�XVH�ĪL�H���XVH�RI�PRUH�
WKDQ�RQH�GUXJī�FUHDWHV�FKDOOHQJHV�LQ�GHWHUPLQĥ
LQJ�WKH�SUHFLVH�ULVN�DVVRFLDWHG�ZLWK�FDQQDELV�
XVH�Ī/L�HW�DO�������ī��0DQ\�LPSDLUHG�GULYHUV�WHVW�
SRVLWLYH�IRU�PRUH�WKDQ�RQH�GUXJ�ĪLQFOXGLQJ�
DOFRKROī��ZKLFK�FUHDWHV�GLɷFXOWLHV�LQ�LQWHUSUHWĥ
LQJ�UHVXOWV�LQ�VWDWLVWLFDO�PRGHOV��JLYHQ�FKDOOHQJĥ
HV�LQ�GLVHQWDQJOLQJ�WKH�LPSDFW�RI�WKH�XVH�RI�
PXOWLSOH�GUXJV�



�� 33

CLAIM: 5HJXODWLRQ�SURPRWHV�GUXJ�WRXULVP��6

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: :KLOH�HYLGHQFH�VXJJHVWV�WKDW��GHSHQGLQJ�RQ�WKH�XVH�RI�UHJXODWRU\�FRQWUROV�DQG�
JHRJUDSKLF�VHWWLQJ��UHJXODWLRQ�PD\�LQ�VRPH�FDVHV�OHDG�WR�DQ�LQFUHDVH�LQ�GUXJ�WRXULVP��WKH�GDWD�
GR�QRW�VXJJHVW�WKDW�WKLV�LV�DQ�LQHYLWDEOH�FRQVHTXHQFH�RI�UHJXODWLRQ�

5HSRUWV�DERXW�³GUXJ�WRXULVP´�KDYH�RIWHQ�PDGH�
UHIHUHQFH�WR�FDQQDELV�VDOHV�DW�FRɱHH�VKRSV�
LQ�WKH�1HWKHUODQGV��$OWKRXJK�LW�LV�XQFOHDU�
KRZ�V\VWHPDWLFDOO\�WKH�GDWD�ZDV�FROOHFWHG��
LW�KDV�EHHQ�HVWLPDWHG�WKDW�RI�WKH�����PLOOLRQ�
WRXULVWV�ZKR�YLVLW�$PVWHUGDP�DQQXDOO\��DSĥ
SUR[LPDWHO\�D�TXDUWHU�YLVLW�D�FRɱHH�VKRS�DQG�
��İ�VD\�WKDW�XVH�RI�FDQQDELV�LQ�D�FRɱHH�VKRS�
ZDV�WKHLU�UHDVRQ�IRU�YLVLWLQJ�WKH�FLW\�Ī.LOPHU��
����ī��5HSRUWV�KDYH�QRWHG�WKDW�WKH�HYLGHQFH�
RQ�GUXJ�WRXULVP�LQ�WKH�1HWKHUODQGV�LV�³VSDUVH´�
Ī0DF&RXQ������ī��WKRXJK�ZH�FDXWLRQ�WKDW�WKLV�
PD\�VLPSO\�EH�D�IXQFWLRQ�RI�D�ODFN�RI�VFLHQĥ
WL¿F�GDWD��UDWKHU�WKDQ�LPSO\LQJ�D�ODFN�RI�GUXJ�
WRXULVP��,W�LV�QRWHZRUWK\�WKDW�D�SURSRVDO�IRU�
D�µZLHWSDV¶�ĪL�H���ZHHG�SDVVī�SXW�IRUZDUG�E\�
WKH�'XWFK�JRYHUQPHQW�ZRXOG�KDYH�UHVWULFWHG�
DFFHVV�WR�FDQQDELV�VDOHV�DW�'XWFK�FRɱHH�VKRSV�
WR�UHVLGHQWV�Ī5ROOHV������ī��+RZHYHU��WKLV�
SURSRVDO�ZDV�DEDQGRQHG�GXH�WR�RYHUZKHOPLQJ�
RSSRVLWLRQ��ZLWK�SROOLQJ�VXJJHVWLQJ�WKDW���İ�
RI�'XWFK�UHVLGHQWV�EHOLHYHG�WKDW�WKH�SURSRVDO�
ZRXOG�LQFUHDVH�WKH�LOOHJDO�GUXJ�WUDGH��$V�RI�
������D�VPDOO�PLQRULW\�RI�'XWFK�PXQLFLSDOLWLHV�
Ī��İī�KDYH�LQWURGXFHG�UHVWULFWLRQV�WKDW�EDU�
WKH�VDOH�RI�FDQQDELV�WR�QRQĥUHVLGHQWV�Ī5ROOHV��
����ī��,W�LV�DOVR�ZRUWK�QRWLQJ�WKDW�GUXJ�WRXULVP�
LV�QRW�UHVWULFWHG�WR�VHWWLQJV�ZKHUH�FDQQDELV�
KDV�EHHQ�UHJXODWHG��0HGLD�UHSRUWV�VXJJHVW�WKDW�
9DQFRXYHU��&DQDGD��IRU�LQVWDQFH��LV�D�FDQQDELV�
WRXULVP�GHVWLQDWLRQ�Ī0RRUH������ī��WKRXJK�XQĥ

GHU�FXUUHQW�GUXJ�ODZV��SROLF\PDNHUV�LQ�&DQDGD�
GR�QRW�KDYH�DFFHVV�WR�UHJXODWRU\�FRQWUROV�WR�
GLVFRXUDJH�FDQQDELV�WRXULVP�

,Q�D�UHSRUW�DERXW�WKH�SRWHQWLDO�LPSDFWV�RI�
FDQQDELV�OHJDOL]DWLRQ�LQ�&DOLIRUQLD��.LOPHU�
DQG�FROOHDJXHV�VWDWHG�WKDW��³0DULMXDQD�OHJDOĥ
L]DWLRQ�ZRXOG�OLNHO\�EH�D�KLJKĥSUR¿OH�DFWLRQ��
QRWHG�E\�SHRSOH�DURXQG�WKH�8QLWHG�6WDWHV�
DQG�HYHQ�DEURDG��3ODXVLEO\��LW�FRXOG�LQÀXHQFH�
GHFLVLRQV�WR�YDFDWLRQ�LQ�&DOLIRUQLD´�Ī.LOPHU��
����Eī��,Q�D�PRUH�UHFHQW�UHSRUW�FLWHG�E\�WKLV�
JURXS��WKH�&RORUDGR�'HSDUWPHQW�RI�5HYHQXH�
SXEOLVKHG�HVWLPDWHV�RI�RXW�RI�VWDWH�YLVLWRU�
VSHQGLQJ�RQ�FDQQDELV�XVLQJ�D�VDOHV�WD[�UHFHLSW�
LQIRUPDWLRQ��SRLQWĥRIĥVDOH�VWDWLVWLFV��DQG�GDWD�
IURP�FRXQW\�WRXULVW�RɷFHV�Ī/LJKW�HW�DO�������ī��
7KH\�HVWLPDWH�WKDW���İ�SHUFHQW�RI�UHYHQXH�
IURP�FDQQDELV�VDOHV�LQ�PHWURSROLWDQ�DUHDV��DQG�
��İ�RI�VDOHV�LQ�UXUDO�FRPPXQLWLHV��RFFXUUHG�
IURP�EX\HUV�UHVLGLQJ�RXW�RI�VWDWH�ĪL�H���GUXJ�
WRXULVWVī�Ī/LJKW�HW�DO�������ī��$GGLWLRQDOO\��LQ�
D�UHFHQW�DQDO\VLV�DVVHVVLQJ�WKH�OLNHOLKRRG�RI�
GUXJ�WRXULVP�UHODWHG�WR�FDQQDELV�UHJXODWLRQ�
LQ�WKH�8QLWHG�6WDWHV��&DXONLQV�DQG�FROOHDJXHV�
QRWH�WKDW�WKH�SRWHQWLDO�IRU�FDQQDELV�WRXULVP�LV�
UHODWHG�WR�WKH�VL]H�DQG�GLVWDQFH�RI�QHLJKERULQJ�
SRSXODWLRQV�LQ�VHWWLQJV�WKDW�KDYH�QRW�UHJXODWĥ
HG�UHFUHDWLRQDO�FDQQDELV�XVH�Ī&DXONLQV�HW�DO���
����ī��PHDQLQJ�WKDW�FHUWDLQ�VHWWLQJV�ĪL�H���VWDWHV�
LQ�WKH�FRXQWU\¶V�QRUWKHDVWī�DUH�OLNHO\�WR�VHH�

STATE OF THE EVIDENCE:

6�)RU�H[DPSOH��VHH�&%&�QHZV�VWRU\��$FFHVVHG�0DUFK���th������IURP�KWWS���ZZZ�FEF�FD�QHZV�ZRUOG�FRORUDĥ
GRĥJHWVĥKLJKĥRQĥSRWĥUHYHQXHĥPDULMXDQDĥWRXULVWVĥ����������

PRUH�GUXJ�WRXULVWV�FRPSDUHG�ZLWK�RWKHUV��

,PSRUWDQWO\��GUXJ�WRXULVP�LV�QRW�QHFHVVDULO\�D�
QHJDWLYH�VLGH�HɱHFW�RI�UHJXODWLRQ��DQG�PD\�LQ�
IDFW�EH�GHVLUDEOH�LQ�VRPH�VHWWLQJV��$V�&DXONĥ
LQV�DQG�FROOHDJXHV�QRWH��³0DULMXDQD�WRXULVP�
LV�QRW�DOO�EDG��LW�ZRXOG�JHQHUDWH�UHYHQXHV�IRU�
KRWHOLHUV�DQG�UHVWDXUDWHXUV�MXVW�DV�IDOO�OHDYHV�
DQG�VNL�VORSHV�GR��%XW�ZLWK�WRXULVP�FRPHV�
WUDɷF��FRQJHVWLRQ��DQGħIRU�PDULMXDQD�WRXUĥ
LVPħVRPH�ULVN�RI�GULYHUV�ZKR�DUH�LPSDLUHG�
RQ�WKHLU�UHWXUQ�MRXUQH\��7KDW�FRXOG�OHDGħDV�LW�
KDV�LQ�D�IHZ�'XWFK�WRZQVħWR�SUREOHPV�ZLWK�
GLVRUGHU�´�Ī&DXONLQV�HW�DO�������ī��,Q�D�UHYLHZ�
DUWLFOH��0RQVKRXZHU�DQG�FROOHDJXHV�QRWHG�WKDW�
VRPH�PXQLFLSDOLWLHV�LQ�WKH�1HWKHUODQGV�KDYH�
KDG�WR�DGGUHVV�QXLVDQFH�LVVXHV�UHODWHG�WR�³GUXJ�
WRXULVWV´�FRPLQJ�IURP�%HOJLXP��*HUPDQ\��
DQG�)UDQFH�Ī0RQVKRXZHU�HW�DO�������ī��2Q�WKH�
ZKROH��ZKLOH�GUXJ�WRXULVP�KDV�VRPH�EHQH¿WV�
ĪUHYHQXHī�DQG�GUDZEDFNV�ĪSXEOLF�GLVRUGHUī��
WKHUH�LV�OLWWOH�HYLGHQFH�VXJJHVWLQJ�WKDW�LW�KDV�
FRQWULEXWHG�WR�ZLGHVSUHDG�QHJDWLYH�KHDOWK�RU�
VRFLDO�RXWFRPHV�LQ�VHWWLQJV�WKDW�KDYH�UHJXODWHG�
FDQQDELV��

7KH�UHYLHZ�E\�0RQVKRXZHU�DQG�FROOHDJXHV�
DOVR�KLJKOLJKWHG�WKH�ZD\V�LQ�ZKLFK�UHJXODWRU\�
SROLFLHV�FDQ�EH�FKDQJHG�RU�WLJKWHQHG�WR�GLVĥ
FRXUDJH�WRXULVWV�ĪH�J���YLVLWRUV�ZRXOG�QHHG�D�
PHPEHUVKLS�FDUG�WR�SXUFKDVH�FDQQDELV��VWULFW�
OLPLWV�RQ�VDOH�TXDQWLWLHV��DJH�UHVWULFWLRQV�DW�
FRɱHH�VKRSV��RU�UHVWULFWLQJ�VDOHV�RI�FDQQDELV�WR�
KRPH�FRXQWU\�FLWL]HQVī��ZKLOH�VWLOO�DYRLGLQJ�DQ�
HQIRUFHPHQWĥEDVHG�PRGHO�WR�FRQWURO�FDQQDELV��
ZKLFK�LV�OLNHO\�OHVV�HɱHFWLYH�LQ�UHGXFLQJ�VXSSO\�
DQG�DYDLODELOLW\�Ī0RQLWRULQJ�WKH�)XWXUH��������
:HUE�HW�DO�������Eī�8UXJXD\�SURDFWLYHO\�WRRN�
VWHSV�LQ�WKLV�GLUHFWLRQ��DV�WKHLU�UHJXODWLRQV�SHUĥ
PLW�RQO\�UHVLGHQWV�WR�JURZ�DQG�SXUFKDVH�FDQĥ
QDELV��7KLV�ZDV�DQ�LQWHQWLRQDO�SROLF\�GHFLVLRQ�
PDGH�E\�WKH�IHGHUDO�JRYHUQPHQW�WR�UHGXFH�WKH�
SRVVLELOLW\�WKDW�8UXJXD\�ZRXOG�EHFRPH�D�FDQĥ

QDELV�WRXULVP�GHVWLQDWLRQ�Ī*XWLHUUH]�	�3DUGR��
����ī�
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CLAIM: 5HJXODWLRQ�OHDGV�WR�D�³%LJ�0DULMXDQD´�VFHQDULR�

STRENGTH OF SUPPORTING EVIDENCE: :HDN

BOTTOM LINE: $YDLODEOH�HYLGHQFH�UHJDUGLQJ�³%LJ�0DULMXDQD´�LV�FXUUHQWO\�ODFNLQJ��WKRXJK�UHJĥ
XODWRU\�FRQWUROV�FDQ�EH�LQWURGXFHG�ZLWKLQ�UHJXODWRU\�V\VWHPV�WR�UHGXFH�WKH�SRWHQWLDO�RI�SUR¿W�
PD[LPL]DWLRQ�E\�FDQQDELV�UHWDLOHUV�

0RYHV�WRZDUGV�FDQQDELV�UHJXODWLRQ�LQ�PXOWLSOH�
8�6��VWDWHV�KDYH�SURPSWHG�FODLPV�DERXW�UHJXĥ
ODWLRQ�XVKHULQJ�LQ�D�VRĥFDOOHG�³%LJ�0DULMXDQD´�
ĪOHVV�FRPPRQO\��³%LJ�&DQQDELV´�RU�³&DQQDĥ
ELV�,QF�´ī�VFHQDULR��7KH�EDVLF�SUHPLVH�LV�WKDW�
FDQQDELV�UHJXODWLRQ�QHFHVVDULO\�OHDGV�WR�D�ODUJH��
IRUĥSUR¿W�FDQQDELV�LQGXVWU\�WKDW�IHDWXUHV�OLWWOH�
RYHUVLJKW�DQG�ODFN�RI�FRQFHUQ�DERXW�SXEOLF�
KHDOWK�DQG�VDIHW\�Ī/RSH]������ī�Ħ�HFKRLQJ�WKH�
QHJDWLYH�LQÀXHQFH�RI�³%LJ�7REDFFR�´�³%LJ�$Oĥ
FRKRO�´�RU�³%LJ�3KDUPD�´�7KLV�FODLP�LV�ODUJHO\�
XQVXEVWDQWLDWHG�E\�HYLGHQFH��EXW�UHÀHFWV�D�
UHDVRQDEOH�FRQFHUQ�WKDW�WKH�LPSOHPHQWDWLRQ�
RI�IRUĥSUR¿W�V\VWHPV�IRU�FDQQDELV�UHJXODWLRQ�
LQFHQWLYL]H�WKH�HQWU\�RI�DJJUHVVLYH�SULYDWH�LQĥ
WHUHVWV�VHHNLQJ�WR�PD[LPL]H�SUR¿W�E\�VHOOLQJ�DV�
PXFK�FDQQDELV�DV�SRVVLEOH�ZLWK�OLWWOH�FRQFHUQV�
IRU�SRWHQWLDO�QHJDWLYH�SXEOLF�KHDOWK�LPSDFWV��

7REDFFR�ZDV��LQ�SUHYLRXV�GHFDGHV�LQ�1RUWK�
$PHULFD��KHDYLO\�DGYHUWLVHG��DQG�EHFDPH�D�
FRPPRQO\�XVHG�VXEVWDQFH�DV�ZHOO�DV�D�PDMRU�
VRXUFH�RI�SUHYHQWDEOH�KHDOWK�FRQGLWLRQV�DQG�
PRUWDOLW\�Ī5LFKWHU�DQG�/HY\������ī��*LYHQ�WKLV�
H[SHULHQFH��LW�KDV�EHHQ�DVVXPHG�WKDW�FDQQDĥ
ELV�UHJXODWLRQ�ZLOO�OHDG�WR�D�VLPLODU�VLWXDWLRQ�
LQYROYLQJ�DGYHUWLVLQJ�ĪHVSHFLDOO\�WR�\RXWKī�
DQG�LQGXVWU\�GHFHSWLRQ�DERXW�WKH�KHDOWK�ULVNV�
DVVRFLDWHG�ZLWK�FDQQDELV�XVH��7KHVH�FRQFHUQV��
KRZHYHU��JHQHUDOO\�GLVFXVV�³%LJ�0DULMXDQD´�DV�D�
SRWHQWLDO��UDWKHU�WKDQ�FXUUHQW��FRQFHUQ��7KLV�LV�
D�UHVXOW�RI�D�ODFN�RI�H[LVWLQJ�GDWD�IURP�$PHUĥ
LFDQ�VWDWHV�WKDW�KDYH�UHJXODWHG�FDQQDELV��,W�LV�
QRWHZRUWK\�WKDW�LQ�WKH�1HWKHUODQGV��D�VWDWH�

ZLWK�ORQJVWDQGLQJ�GH�IDFWR�FDQQDELV�UHJXODĥ
WLRQ��IHZ�LI�DQ\�PDMRU�FRQFHUQV�DERXW�³%LJ�
0DULMXDQD´�KDYH�EHHQ�UHSRUWHG�Ħ�WKRXJK�WKLV�
PD\�DOVR�EH�UHODWHG�WR�WKH�IDFW�WKDW�FDQQDELV�
SURGXFWLRQ�LV�VWLOO�WHFKQLFDOO\�FULPLQDOL]HG�LQ�
WKH�1HWKHUODQGV�

&RQFHUQV�WKDW�UHJXODWLRQ�ZLOO�LQHYLWDEO\�OHDG�
WR�D�³%LJ�0DULMXDQD´�VFHQDULR�LPSO\�D�ZHDNHU�
OHYHO�RI�JRYHUQPHQW�FRQWURO�WKDQ�LV�SRVVLEOH�
XQGHU�FDQQDELV�UHJXODWLRQ��+RZHYHU��UHVWULFĥ
WLRQV�RQ�DGYHUWLVLQJ��UHTXLUHPHQWV�IRU�SURGXFW�
ODEHOOLQJ�RQ�KHDOWK�KDUPV��DQG�LQYHVWPHQWV�LQ�
SXEOLF�HGXFDWLRQ�DUH�UHJXODWRU\�FRQWUROV�WKDW�
GR�QRW�IRVWHU�D�ODUJH�FRPPHUFLDOL]HG�LQGXVWU\�
DQG�FDQ�EH�DGRSWHG��,Q�D�FRPSDUDWLYH�SROLF\�
DQDO\VLV�RI�&RORUDGR��:DVKLQJWRQ�6WDWH��DQG�
8UXJXD\��3DUGR�EULHÀ\�VXPPDUL]HG�QXPHURXV�
ODZV�DQG�UHJXODWLRQV�WKDW�SODFH�UHVWULFWLRQV�RQ��
IRU�H[DPSOH��UHWDLO�TXDQWLWLHV��DJH�RI�SXUFKDVH��
FRPPHUFLDO�FXOWLYDWLRQ�SUDFWLFHV�DQG�SURFHVVĥ
LQJ��DGYHUWLVLQJ�DQG�SURPRWLRQ��DQG�LQWHUQHW�
VDOHV�Ī3DUGR������ī��8UXJXD\��IRU�H[DPSOH��KDV�
SURKLELWHG�FDQQDELV�DGYHUWLVLQJ�Ī3DUGR������ī��
,Q�DGGLWLRQ�WR�WKH�XVH�RI�VWULFW�UHJXODWRU\�FRQĥ
WUROV��OLPLWLQJ�PDUNHW�SOD\HUV�FDQ�DOVR�GLPLQLVK�
WKH�OLNHOLKRRG�RI�D�³%LJ�0DULMXDQD´�VFHQDULR��
)RU�LQVWDQFH��WKH�VL]H�RI�PDUNHWV�LQ�6SDLQ�DQG�
%HOJLXP�KDYH�EHHQ�OLPLWHG�WKURXJK�WKH�³FDQĥ
QDELV�VRFLDO�FOXE´�PRGHO��LQ�ZKLFK�QRQĥFRPĥ
PHUFLDO�RUJDQL]DWLRQV�DUH�RQO\�OHJDOO\�DOORZHG�
WR�FXOWLYDWH�DQG�GLVWULEXWH�FDQQDELV�WR�WKHLU�
PHPEHUV�Ī'HFRUWH������ī��

STATE OF THE EVIDENCE:
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IDHUWV��5���GH�*LURODPR��*���*XUHMH��2���+XDQJ��<���.DUDP��$���.RVW\XFKHQNR��6���/HSLQH��
-�3���0RUD��0�(�0���1HXPDUN��<���2UHO��-�+���3LQWRĥ0H]D��$���3RVDGDĥ9LOOD��-���6WHLQ��'�-���
7DNHVKLPD��7���:HOOV��-�(���������7RZDUG�D�JOREDO�YLHZ�RI�DOFRKRO��WREDFFR��FDQQDELV��DQG�
FRFDLQH�XVH��)LQGLQJV�IURP�WKH�:+2�:RUOG�0HQWDO�+HDOWK�6XUYH\V��3/R6�0HGLFLQH����
����ĥ�����

'HJHQKDUGW��/���'LHUNHU��/���&KLX��:�7���0HGLQDĥ0RUD��0�(���1HXPDUN��<���6DPSVRQ��1���$ORQĥ
VR��-���$QJHUPH\HU��0���$QWKRQ\��-�&���%UXɱDHUWV��5���GH�*LURODPR��*���GH�*UDDI��5���*XUHĥ
MH��2���.DUDP��$�1���.RVW\XFKHQNR��6���/HH��6���/pSLQH��-�3���/HYLQVRQ��'���1DNDPXUD��<���
3RVDGDĥ9LOOD��-���6WHLQ��'���:HOOV��-�(���.HVVOHU��5�&���������(YDOXDWLQJ�WKH�GUXJ�XVH�³JDWHZD\´�
WKHRU\�XVLQJ�FURVVĥQDWLRQDO�GDWD��&RQVLVWHQF\�DQG�DVVRFLDWLRQV�RI�WKH�RUGHU�RI�LQLWLDWLRQ�RI�
GUXJ�XVH�DPRQJ�SDUWLFLSDQWV�LQ�WKH�:+2�:RUOG�0HQWDO�+HDOWK�6XUYH\V��'UXJ�DQG�$OFRĥ
KRO�'HSHQGHQFH��������ĥ���

(DUO\ZLQH��0���%DUQZHOO��6�6���������'HFUHDVHG�UHVSLUDWRU\�V\PSWRPV�LQ�FDQQDELV�XVHUV��+DUP�
5HGXFWLRQ�-RXUQDO�������

(0&''$��������/RRNLQJ�IRU�D�UHODWLRQVKLS�EHWZHHQ�SHQDOWLHV�DQG�FDQQDELV�XVH��(XURSHDQ�
0RQLWRULQJ�&HQWUH�IRU�'UXJV�DQG�'UXJ�$GGLFWLRQ��/LVERQ�

(0&''$�������������(XURSHDQ�GUXJ�UHSRUW��7UHQGV�DQG�GHYHORSPHQWV��(XURSHDQ�0RQLWRULQJ�
&HQWUH�IRU�'UXJV�DQG�'UXJ�$GGLFWLRQ��/X[HPERXUJ�

(XURSHDQ�&RPPLVVLRQ��������<RXQJ�3HRSOH�DQG�'UXJV�)ODVK�(XUREDURPHWHU������'LUHFWRUĥ
DWHĥ*HQHUDO�IRU�&RPPXQLFDWLRQ��(XURSHDQ�&RPPLVVLRQ�

)HUJXVVRQ��'�0���%RGHQ��-�0���������&DQQDELV�XVH�DQG�ODWHU�OLIH�RXWFRPHV��$GGLFWLRQ���������ĥ
����

)R[��(���������:KHUH�WKH�7HOHJUDSK�DQG�'DLO\�0DLO�JHW�LW�ZURQJ�RQ�FDQQDELV��+XɷQJWRQ�3RVW�
8.��+XɷQJWRQ�3RVW��/RQGRQ�

)ULVKHU��0���&URPH��,���0DUWLQR��2���&URIW��3���������$VVHVVLQJ�WKH�LPSDFW�RI�FDQQDELV�XVH�RQ�
WUHQGV�LQ�GLDJQRVHG�VFKL]RSKUHQLD�LQ�WKH�8QLWHG�.LQJGRP�IURP������WR�������6FKL]RSKUHĥ
QLD�5HVHDUFK���������ĥ����

*RUGRQ��$�-���&RQOH\��-�:���*RUGRQ��-�0���������0HGLFDO�FRQVHTXHQFHV�RI�PDULMXDQD�XVH��$�UHĥ
YLHZ�RI�FXUUHQW�OLWHUDWXUH��&XUUHQW�3V\FKLDWU\�5HSRUWV����

*XWLHUUH]��$���3DUGR��%���������$�&RPSDULVRQ�RI�WKH�ZRUOG¶V�¿UVW�WKUHH�MXULVGLFWLRQV�WR�OHJDOO\�
UHJXODWH�PDULMXDQD��&RORUDGR��:DVKLQJWRQ�DQG�8UXJXD\��'UXJ�3ROLF\�$OOLDQFH��:DVKLQJWRQ��
'�&�

+DOO��:���������7KH�DGYHUVH�KHDOWK�HɱHFWV�RI�FDQQDELV�XVH��:KDW�DUH�WKH\��DQG�ZKDW�DUH�WKHLU�
LPSOLFDWLRQV�IRU�SROLF\"�,QWHUQDWLRQDO�-RXUQDO�RI�'UXJ�3ROLF\��������ĥ����

+DOO��:���������:KDW�KDV�UHVHDUFK�RYHU�WKH�SDVW�WZR�GHFDGHV�UHYHDOHG�DERXW�WKH�DGYHUVH�KHDOWK�
HɱHFWV�RI�UHFUHDWLRQDO�FDQQDELV�XVH"�$GGLFWLRQ��������ĥ���

+DOO��:���6ZLIW��:���������7KH�7+&�FRQWHQW�RI�FDQQDELV�LQ�$XVWUDOLD��(YLGHQFH�DQG�LPSOLFDĥ
WLRQV��$XVWUDOLDQ�DQG�1HZ�=HDODQG�-RXUQDO�RI�3XEOLF�+HDOWK��������ĥ����

+DOO��:�'���/\QVNH\��0���������,V�FDQQDELV�D�JDWHZD\�GUXJ"�7HVWLQJ�K\SRWKHVHV�DERXW�WKH�UHODĥ
WLRQVKLS�EHWZHHQ�FDQQDELV�XVH�DQG�WKH�XVH�RI�RWKHU�LOOLFLW�GUXJV��'UXJ�DQG�$OFRKRO�5HYLHZ�
������ĥ���

+DUWPDQ��5�/���+XHVWLV��0�$���������&DQQDELV�HɱHFWV�RQ�GULYLQJ�VNLOOV��&OLQLFDO�&KHPLVWU\�����
���ĥ����
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+DVKLEH��0���0RUJHQVWHUQ��+���&XL��<���7DVKNLQ��'�3���=KDQJ��=�)���&R]HQ��:���0DFN��7�0���
*UHHQODQG��6���������0DULMXDQD�XVH�DQG�WKH�ULVN�RI�OXQJ�DQG�XSSHU�DHURGLJHVWLYH�WUDFW�FDQĥ
FHUV��5HVXOWV�RI�D�SRSXODWLRQĥEDVHG�FDVHĥFRQWURO�VWXG\��&DQFHU�(SLGHPLRORJ\�%LRPDUNHUV�
DQG�3UHYHQWLRQ���������ĥ�����

+DVLQ��'�6���:DOO��0���.H\HV��.�0���&HUGi��0���6FKXOHQEHUJ��-���2¶0DOOH\��3�0���*DOHD��6���3DFXOD��
5���)HQJ��7���������0HGLFDO�PDULMXDQD�ODZV�DQG�DGROHVFHQW�PDULMXDQD�XVH�LQ�WKH�86$�IURP�
�����WR�������5HVXOWV�IURP�DQQXDO��UHSHDWHG�FURVVĥVHFWLRQDO�VXUYH\V��7KH�/DQFHW�3V\FKLDWU\�
������ĥ����

+D]HNDPS��$���5XKDDN��5���=XXUPDQ��/���YDQ�*HUYHQ��-���9HUSRRUWH��5���������(YDOXDWLRQ�RI�D�
YDSRUL]LQJ�GHYLFH�Ī9ROFDQR�ī�IRU�WKH�SXOPRQDU\�DGPLQLVWUDWLRQ�RI�WHWUDK\GURFDQQDELQRO��
-RXUQDO�RI�3KDUPDFHXWLFDO�6FLHQFHV���������ĥ�����

+HDOWK�&DQDGD��������'UXJ�3UHYHQWLRQ�Ħ�0DULMXDQD�8VH�Ħ�79�$G��$FFHVVHG�RQ�-XO\���������
+HQTXHW��&���'L�)RUWL��0���0RUULVRQ��3���.XHSSHU��5���0XUUD\��5�0���������*HQHĥHQYLURQPHQW�

LQWHUSOD\�EHWZHHQ�FDQQDELV�DQG�SV\FKRVLV��6FKL]RSKUHQLD�%XOOHWLQ���������ĥ�����
+LFNPDQ��0���9LFNHUPDQ��3���0DFOHRG��-���.LUNEULGH��-���-RQHV��3�%���������&DQQDELV�DQG�VFKL]Rĥ

SKUHQLD��0RGHO�SURMHFWLRQV�RI�WKH�LPSDFW�RI�WKH�ULVH�LQ�FDQQDELV�XVH�RQ�KLVWRULFDO�DQG�
IXWXUH�WUHQGV�LQ�VFKL]RSKUHQLD�LQ�(QJODQG�DQG�:DOHV��$GGLFWLRQ���������ĥ����

+LQJVRQ��5���:LQWHU��0���������(SLGHPLRORJ\�DQG�FRQVHTXHQFHV�RI�GULQNLQJ�DQG�GULYLQJ��$OFRĥ
KRO�5HVHDUFK�DQG�+HDOWK�������ĥ���

+RSIHU��&���������,PSOLFDWLRQV�RI�PDULMXDQD�OHJDOL]DWLRQ�IRU�DGROHVFHQW�VXEVWDQFH�XVH��6XEVWDQFH�
$EXVH��������ĥ����

-RKQVWRQ��/�'���2¶0DOOH\��3�0���%DFKPDQ��-�*���6FKXOHQEHUJ��-�(���������0RQLWRULQJ�WKH�)XWXUH��
2YHUYLHZ�RI�NH\�¿QGLQJV��������0RQLWRULQJ�WKH�)XWXUH��,QVWLWXWH�IRU�6RFLDO�5HVHDUFK�1Dĥ
WLRQDO�,QVWLWXWH�RQ�'UXJ�$EXVH��$QQ�$UERU�

-RXDQMXV��(���/DSH\UHĥ0HVWUH��0���0LFDOOHI��-���������&DQQDELV�XVH��6LJQDO�RI�LQFUHDVLQJ�ULVN�RI�
VHULRXV�FDUGLRYDVFXODU�GLVRUGHUV��-RXUQDO�RI�WKH�$PHULFDQ�+HDUW�$VVRFLDWLRQ���

.LOPHU��%���������,QVLJKWV�RQ�WKH�HɱHFWV�RI�PDULMXDQD�OHJDOL]DWLRQ�RQ�SULFHV�DQG�FRQVXPSWLRQ��
5$1'�&RUSRUDWLRQ�

.LOPHU��%���&DXONLQV��-�3���%RQG��%�0���5HXWHU��3�+�������D��5HGXFLQJ�GUXJ�WUDɷFNLQJ�UHYHQXHV�
DQG�YLROHQFH�LQ�0H[LFR��:RXOG�OHJDOL]LQJ�PDULMXDQD�LQ�&DOLIRUQLD�KHOS"�5$1'�&RUSRUDĥ
WLRQ�

.LOPHU��%���&DXONLQV��-�3���3DFXOD��5�/���0DF&RXQ��5�-���5HXWHU��3�+�������E��$OWHUHG�VWDWH"�$Vĥ
VHVVLQJ�KRZ�PDULMXDQD�OHJDOL]DWLRQ�LQ�&DOLIRUQLD�FRXOG�LQÀXHQFH�PDULMXDQD�FRQVXPSWLRQ�
DQG�SXEOLF�EXGJHWV��5$1'�'UXJ�3ROLF\�5HVHDUFK�&HQWHU�

.LOPHU��%���3DFXOD��5�/���������(VWLPDWLQJ�WKH�VL]H�RI�WKH�JOREDO�GUXJ�PDUNHW��$�GHPDQGĥVLGH�
DSSURDFK�5HSRUW����5$1'�&RUSRUDWLRQ�

.RXUL��(�0���3RSH�-U��+�*���������$EVWLQHQFH�V\PSWRPV�GXULQJ�ZLWKGUDZDO�IURP�FKURQLF�PDULĥ
MXDQD�XVH��([SHULPHQWDO�DQG�&OLQLFDO�3V\FKRSKDUPDFRORJ\��������

/L��0�&���%UDG\��-�(���'L0DJJLR��&�-���/XVDUGL��$�5���7]RQJ��.�<���/L��*���������0DULMXDQD�XVH�DQG�
PRWRU�YHKLFOH�FUDVKHV��(SLGHPLRORJLF�5HYLHZV�������ĥ���

/LJKW��0�.���2UHQV��$���/HZDQGRZVNL��%���3LFNWRQ��7���������0DUNHW�VL]H�DQG�GHPDQG�IRU�PDULĥ
MXDQD�LQ�&RORUDGR�ĪSUHSDUHG�IRU�WKH�&RORUDGR�'HSDUWPHQW�RI�5HYHQXHī��0DULMXDQD�3ROLF\�
*URXS��

/RSH]��*���������7KH�EHVW�DUJXPHQW�DJDLQVW�PDULMXDQD�OHJDOL]DWLRQ��9R[�FRP�
/RSH]ĥ4XLQWHUR��&���3pUH]�GH�ORV�&RERV��-���+DVLQ��'�6���2NXGD��0���:DQJ��6���*UDQW��%�)���

%ODQFR��&���������3UREDELOLW\�DQG�SUHGLFWRUV�RI�WUDQVLWLRQ�IURP�¿UVW�XVH�WR�GHSHQGHQFH�RQ�
QLFRWLQH��DOFRKRO��FDQQDELV��DQG�FRFDLQH��5HVXOWV�RI�WKH�1DWLRQDO�(SLGHPLRORJLF�6XUYH\�RQ�
$OFRKRO�DQG�5HODWHG�&RQGLWLRQV�Ī1(6$5&ī��'UXJ�DQG�$OFRKRO�'HSHQGHQFH���������ĥ����

0DF&RXQ��5�-���������:KDW�FDQ�ZH�OHDUQ�IURP�WKH�'XWFK�&DQQDELV�&RɱHHVKRS�H[SHULHQFH"�
5$1'�'UXJ�3ROLF\�5HVHDUFK�&HQWHU�

0DFOHRG��-���2DNHV��5���&RSHOOR��$���&URPH��3�,���(JJHU��3�0���+LFNPDQ��0���2SSHQNRZVNL��7���
6WRNHVĥ/DPSDUG��+���6PLWK��*�'���������3V\FKRORJLFDO�DQG�VRFLDO�VHTXHODH�RI�FDQQDELV�DQG�
RWKHU�LOOLFLW�GUXJ�XVH�E\�\RXQJ�SHRSOH��$�V\VWHPDWLF�UHYLHZ�RI�ORQJLWXGLQDO��JHQHUDO�SRSXODĥ
WLRQ�VWXGLHV��7KH�/DQFHW����������ĥ�����

0F/DUHQ��-���6ZLIW��:���'LOORQ��3���$OOVRS��6���������&DQQDELV�SRWHQF\�DQG�FRQWDPLQDWLRQ��$�UHĥ
YLHZ�RI�WKH�OLWHUDWXUH��$GGLFWLRQ����������ĥ�����

0HKPHGLF��=���&KDQGUD��6���6ODGH��'���'HQKDP��+���)RVWHU��6���3DWHO��$�6���5RVV��6�$���.KDQ��,�$���
(O6RKO\��0�$���������3RWHQF\�WUHQGV�RI�¨�ĥ7+&�DQG�RWKHU�FDQQDELQRLGV�LQ�FRQ¿VFDWHG�
FDQQDELV�SUHSDUDWLRQV�IURP������WR�������-RXUQDO�RI�)RUHQVLF�6FLHQFHV���Ī�ī������ĥ�����

0HLHU��0�+���&DVSL��$���$PEOHU��$���+DUULQJWRQ��+���+RXWV��5���.HHIH��5�6�(���0F'RQDOG��.���
:DUG��$���3RXOWRQ��5���0RɷWW��7�(���������3HUVLVWHQW�FDQQDELV�XVHUV�VKRZ�QHXURSV\FKRORJĥ
LFDO�GHFOLQH�IURP�FKLOGKRRG�WR�PLGOLIH��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�
�����(����ĥ(�����

0LURQ��-�$���������7KH�EXGJHWDU\�LPSOLFDWLRQV�RI�PDULMXDQD�SURKLELWLRQ��+DUYDUG�8QLYHUVLW\��
&DPEULGJH�

0RNU\V]��&���*DJH��6���/DQG\��5���0XQDIz��0�5���5RLVHU��-�3���&XUUDQ��+�9���������1HXURSV\FKRĥ
ORJLFDO�DQG�HGXFDWLRQDO�RXWFRPHV�UHODWHG�WR�DGROHVFHQW�FDQQDELV�XVH��D�SURVSHFWLYH�FRKRUW�
VWXG\��(XURSHDQ�1HXURSV\FKRSKDUPDFRORJ\�����6����

0RQLWRULQJ�WKH�)XWXUH��������0RQLWRULQJ�WKH�)XWXUH��D�FRQWLQXLQJ�VWXG\�RI�$PHULFDQ�\RXWK��
KWWS���PRQLWRULQJWKHIXWXUH�RUJ�GDWD�GDWD�KWPO�

0RQVKRXZHU��.���9DQ�/DDU��0���9ROOHEHUJK��:�$���������%X\LQJ�FDQQDELV�LQ�µFRɱHH�VKRSV¶��'UXJ�
DQG�$OFRKRO�5HYLHZ��������ĥ����

0RRUH��'���������9DQFRXYHU�PDULMXDQD�µ9DQVWHUGDP¶�WRXUV�JDLQLQJ�SRSXODULW\��&DQDGLDQ�3UHVV��
0RRUH��7�+���=DPPLW��6���/LQJIRUGĥ+XJKHV��$���%DUQHV��7�5���-RQHV��3�%���%XUNH��0���/HZLV��*���

������&DQQDELV�XVH�DQG�ULVN�RI�SV\FKRWLF�RU�DɱHFWLYH�PHQWDO�KHDOWK�RXWFRPHV��$�V\VWHPDWĥ
LF�UHYLHZ��7KH�/DQFHW���������ĥ����

0RUUDO��$�5���0F&DɱUH\��'�)���3DGGRFN��6�0���������5HDVVHVVLQJ�WKH�PDULMXDQD�JDWHZD\�HɱHFW��
$GGLFWLRQ����������

1HVWOHU��(�-���������0ROHFXODU�PHFKDQLVPV�RI�GUXJ�DGGLFWLRQ��-RXUQDO�RI�1HXURVFLHQFHV���������ĥ
�����

1,'$��������7DONLQJ�WR�\RXU�NLGV�ĥ�FRPPXQLFDWLQJ�WKH�ULVNV��KWWS���ZZZ�GUXJDEXVH�JRY�SXEOLĥ
FDWLRQV�PDULMXDQDĥIDFWVĥSDUHQWVĥQHHGĥWRĥNQRZ�WDONLQJĥWRĥ\RXUĥNLGVĥFRPPXQLFDWLQJĥULVNV��
$FFHVVHG�RQ�-XO\���������

2OPHGR��5���+RɱPDQ��5�6���������:LWKGUDZDO�V\QGURPHV��(PHUJHQF\�PHGLFLQH�FOLQLFV�RI�
1RUWK�$PHULFD��������ĥ����

3DUGR��%���������&DQQDELV�SROLF\�UHIRUPV�LQ�WKH�$PHULFDV��$�FRPSDUDWLYH�DQDO\VLV�RI�&RORUDGR��
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:DVKLQJWRQ��DQG�8UXJXD\��,QWHUQDWLRQDO�-RXUQDO�RI�'UXJ�3ROLF\��������ĥ����
3LHUUH��-�0���������&DQQDELV��V\QWKHWLF�FDQQDELQRLGV��DQG�SV\FKRVLV�ULVN��:KDW�WKH�HYLGHQFH�

VD\V��&XUUHQW�3V\FKLDWU\��������
3OHWFKHU��0�-���9LWWLQJKRɱ��(���.DOKDQ��5���5LFKPDQ��-���6DɱRUG��0���6LGQH\��6���/LQ��)���.HUWHV]��

6���������$VVRFLDWLRQ�EHWZHHQ�PDULMXDQD�H[SRVXUH�DQG�SXOPRQDU\�IXQFWLRQ�RYHU����\HDUV��
-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ���������ĥ����

3URDO��$�&���)OHPLQJ��-���*DOYH]ĥ%XFFROOLQL��-�$���'H/LVL��/�(���������$�FRQWUROOHG�IDPLO\�VWXG\�RI�
FDQQDELV�XVHUV�ZLWK�DQG�ZLWKRXW�SV\FKRVLV��6FKL]RSKUHQLD�5HVHDUFK���������ĥ����

5HGPRQG�-U��'�(���.U\VWDO��-�+���������0XOWLSOH�PHFKDQLVPV�RI�ZLWKGUDZDO�IURP�RSLRLG�GUXJV��
$QQXDO�5HYLHZ�RI�1HXURVFLHQFH�������ĥ����

5HLQDUPDQ��&���������&DQQDELV�SROLFLHV�DQG�XVHU�SUDFWLFHV��0DUNHW�VHSDUDWLRQ��SULFH��SRWHQF\��
DQG�DFFHVVLELOLW\�LQ�$PVWHUGDP�DQG�6DQ�)UDQFLVFR��,QWHUQDWLRQDO�-RXUQDO�RI�'UXJ�3ROLF\�����
��ĥ���

5LFKWHU��.�3���/HY\��6���������%LJ�PDULMXDQD�ĥ�/HVVRQV�IURP�ELJ�WREDFFR��1HZ�(QJODQG�-RXUQDO�RI�
0HGLFLQH���������ĥ����

5RFN\�0RXQWDLQ�+LJK�,QWHQVLW\�'UXJ�7UDɷFNLQJ�$UHD��������7KH�OHJDOL]DWLRQ�RI�PDULMXDQD�LQ�
&RORUDGR��7KH�LPSDFW��

5RJHEHUJ��2���������&RUUHODWLRQV�EHWZHHQ�FDQQDELV�XVH�DQG�,4�FKDQJH�LQ�WKH�'XQHGLQ�FRKRUW�
DUH�FRQVLVWHQW�ZLWK�FRQIRXQGLQJ�IURP�VRFLRHFRQRPLF�VWDWXV��3URFHHGLQJV�RI�WKH�1DWLRQDO�
$FDGHP\�RI�6FLHQFHV����������ĥ�����

5ROOHV��6���������&DQQDELV�SROLF\�LQ�WKH�1HWKHUODQGV��PRYLQJ�IRUZDUGV�QRW�EDFNZDUGV��7UDQVIRUP�
'UXJ�3ROLF\�)RXQGDWLRQ��/RQGRQ��S�����

6PDUW�$SSURDFKHV�WR�0DULMXDQD��������/HVVRQV�DIWHU�WZR�\HDUV�RI�PDULMXDQD�OHJDOL]DWLRQ��6PDUW�
$SSURDFKHV�WR�0DULMXDQD�

6ZLIW��5�0���6WRXW��5�/���������7KH�UHODWLRQVKLS�EHWZHHQ�FUDYLQJ��DQ[LHW\��DQG�RWKHU�V\PSWRPV�
LQ�RSLRLG�ZLWKGUDZDO��-RXUQDO�RI�6XEVWDQFH�$EXVH������ĥ���

7DVKNLQ��'�3���������(ɱHFWV�RI�PDULMXDQD�VPRNLQJ�RQ�WKH�OXQJ��$QQDOV�RI�WKH�$PHULFDQ�7KRUDFLF�
6RFLHW\��������ĥ����

7DVKNLQ��'�3���%DOGZLQ��*�&���6DUD¿DQ��7���'XELQHWW��6���5RWK��0�'���������5HVSLUDWRU\�DQG�
LPPXQRORJLF�FRQVHTXHQFHV�RI�PDULMXDQD�VPRNLQJ��-RXUQDO�RI�&OLQLFDO�3KDUPDFRORJ\�����
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