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�ĉƘƤƐîĊƤ 
~ĉŎĘĊƤĽǃĘƘ 
 7KLV�SURMHFW�H[SORUHV�WKH�DSSOLFDWLRQ�RI�SULRU�DXWKRUL]DWLRQ��3$��UHTXLUHPHQWV�WR�EXSUHQRUSKLQH����RI���
)RRG� DQG� 'UXJ� $GPLQLVWUDWLRQ–DSSURYHG� PHGLFDWLRQV� XVHG� LQ� WKH� WUHDWPHQW� RI� RSLRLG� XVH� GLVRUGHU�� E\�
0HGLFDLG�SURJUDPV�LQ������� 

qĘƤĸŪđƘ 
 ,QYHVWLJDWRUV� UHYLHZHG� ��� 0HGLFDLG� SUHIHUUHG� GUXJ� OLVWV� LQ� ����� WR� GHWHUPLQH� FRYHUDJH� RI� ��
EXSUHQRUSKLQH� IRUPV�� DQG� LI� FRYHUDJH� UHTXLUHG� 3$�� 7KH� DXWKRUV� FDOFXODWHG� WKH� SURSRUWLRQ� RI� SODQV� WKDW�
FRYHUHG�� FRYHUHG� ZLWK� 3$�� DQG� FRYHUHG� ZLWKRXW� 3$� DW� OHDVW� RQH� EXSUHQRUSKLQH� SURGXFW�� DV� ZHOO� DV� WKH�
SHUFHQWDJH�RI�SODQV�WKDW�FRYHUHG�DW�OHDVW���EXSUHQRUSKLQH�IRUP�� 

¤ĘƘƬŔƤƘ 
 $Q�RYHUZKHOPLQJ�SURSRUWLRQ�RI�0HGLFDLG�SURJUDPV�FRYHUHG�EXSUHQRUSKLQH�DORQH�DQG�EXSUHQRUSKLQH�
QDOR[RQH�FRPELQDWLRQ�IRUPV�LQ�WKH�SUHIHUUHG�GUXJ�OLVW��+RZHYHU��ZLWK�WKH�H[FHSWLRQ�RI�6XER[RQH���DOO�RWKHU�
EXSUHQRUSKLQH�IRUPXODWLRQV�ZHUH�VXEMHFW� WR�3$�E\�PRUH�WKDQ�WZR�WKLUGV�RI�3'/V��$OWKRXJK�DOO�SODQV��������
FRYHUHG� DW� OHDVW� �� EXSUHQRUSKLQH� IRUP�� DOPRVW� ���� RI� SODQV� GLG� QRW� FRYHU� DW� OHDVW� �� EXSUHQRUSKLQH� IRUP�
ZLWKRXW�3$�� 

 ŪşĊŔƬƘĽŪşƘ 
 $OWKRXJK� 0HGLFDLG� SURJUDPV� ODUJHO\� FRYHU� EXSUHQRUSKLQH� SURGXFWV�� PDQ\� FRQWLQXH� WR� DSSO\� 3$�
UHTXLUHPHQWV�� ,Q� WKH�PLGVW�RI� WKH�RSLRLG�HSLGHPLF�� LW� LV�FKDOOHQJLQJ� WR� MXVWLI\� WKH�H[FOXVLRQ�RI�EXSUHQRUSKLQH�
FRYHUDJH� DQG� LPSRVLWLRQ� RI� EXUGHQVRPH� XWLOL]DWLRQ� PDQDJHPHQW� UHTXLUHPHQWV�� $V� SROLF\PDNHUV� FRQVLGHU�
VWUDWHJLHV�WR�GHFUHDVH�RSLRLG-UHODWHG�PRUELGLW\�DQG�PRUWDOLW\��WKH\�VKRXOG�FRQVLGHU�RSSRUWXQLWLHV�WR�PDQGDWH�
WKH� UHPRYDO� RI� 3$�� 5HVHDUFKHUV� FDQ� H[SDQG� XSRQ� WKLV� SURMHFW� E\� H[SORULQJ� KRZ� WR� GHILQH� DGHTXDWH�
EXSUHQRUSKLQH�DFFHVV� 
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�îĊőıƐŪƬşđ 
 %XSUHQRUSKLQH� LV�DQ�HIIHFWLYH�PHGLFDWLRQ�IRU� WKH�WUHDWPHQW�RI�RSLRLG�XVH�GLVRUGHU��28'��� ,W�SURPRWHV�
ORQJ-WHUP�UHFRYHU\�DQG�GHFUHDVHV�WKH�ULVN�RI�PRUWDOLW\��–��%XSUHQRUSKLQH�WUHDWPHQW�LQFUHDVHV�HQJDJHPHQW�LQ�
DGGLFWLRQ�WUHDWPHQW���UHGXFHV�HPHUJHQF\�GHSDUWPHQW�DGPLVVLRQV�����DQG�LV�FRVW�HIIHFWLYH�FRPSDUHG�ZLWK�EULHI�
LQWHUYHQWLRQ�RU�UHIHUUDO�WUHDWPHQWV���� 

 %XSUHQRUSKLQH� LV� �� RI� �� PHGLFDWLRQV�� DORQJ� ZLWK� PHWKDGRQH� DQG� QDOWUH[RQH�� DSSURYHG� IRU� WKH�
WUHDWPHQW�RI�28'��%XSUHQRUSKLQH� LV�D�SDUWLDO�RSLRLG�DJRQLVW��PHDQLQJ� LW�GRHV�QRW�FRPSOHWHO\�ELQG� WR� WKH�ȝ-
RSLRLG� UHFHSWRU��$V�D�SDUWLDO�DJRQLVW�� LW�KDV�D�FHLOLQJ�HIIHFW��PHDQLQJ� LWV�HXSKRULF�HIIHFWV�SODWHDX�DQG�GR�QRW�
KHLJKWHQ� ZLWK� LQFUHDVHG� GRVLQJ���–��� %XSUHQRUSKLQH� LV� FXUUHQWO\� DYDLODEOH� DV� D� GDLO\� PHGLFDWLRQ� RU� LQ� ORQJ-
DFWLQJ�IRUPV��,W�LV�DOVR�DYDLODEOH�DORQH�RU�LQ�FRPELQDWLRQ�ZLWK�QDOR[RQH���([SHUWV�UHFRPPHQG�EXSUHQRUSKLQH–
QDOR[RQH� IRUPV� RYHU� RWKHU� EXSUHQRUSKLQH� SURGXFWV� EHFDXVH� QDOR[RQH� DWWHQXDWHV� WKH� SDUWLDO� DJRQLVW� HIIHFW��
UHGXFLQJ�LWV�HXSKRULF�FDSDFLW\��1DOR[RQH�LV�FRQWUDLQGLFDWHG�IRU�SDWLHQWV�ZKR�DUH�SUHJQDQW�RU�KDYH�FR-RFFXUULQJ�
FRQGLWLRQV�� %XSUHQRUSKLQH� SUHVFULELQJ� LV� OLPLWHG� WR� TXDOLILHG� RIILFH-EDVHG� SUHVFULEHUV� ZKR� KDYH� D�
GHPRQVWUDWHG�RU�FHUWLILHG�DELOLW\�WR�WUHDW�DQG�PDQDJH�SDWLHQWV�ZLWK�RSLRLG�GHSHQGHQFH���� 

 )HGHUDO�DQG�VWDWH�JRYHUQPHQWV�KDYH� LPSOHPHQWHG�SROLFLHV� WR� LQFUHDVH�DFFHVV� WR�EXSUHQRUSKLQH�DQG�
RWKHU�PHGLFDWLRQV�DSSURYHG�IRU�WKH�WUHDWPHQW�RI�28'����)RU�LQVWDQFH��SROLF\PDNHUV�PDQGDWHG�PHQWDO�KHDOWK�
DQG�VXEVWDQFH�XVH�GLVRUGHU�FRYHUDJH�E\�SXEOLF�DQG�SULYDWH�SD\HUV���–���DQG�H[SDQGHG�WKH�W\SH�RI�SURYLGHUV�
HOLJLEOH� WR� SUHVFULEH� EXSUHQRUSKLQH� IRU� 28'� WR� LQFOXGH� QXUVH� SUDFWLWLRQHUV� DQG� SK\VLFLDQ� DVVLVWDQWV����
+RZHYHU��D�SHUVLVWHQW�EDUULHU�WR�EXSUHQRUSKLQH�DFFHVV�LV�SULRU�DXWKRUL]DWLRQ��3$��� 

 7KH�XWLOL]DWLRQ�PDQDJHPHQW�SUDFWLFH�RI�3$�LV�HPSOR\HG�E\�LQVXUHUV�DQG�UHTXLUHV�KHDOWKFDUH�SURYLGHUV�
WR�REWDLQ�DSSURYDO�IURP�D�KHDOWK�SODQ�EHIRUH�D�VHUYLFH�LV�GHOLYHUHG�WR�WKH�SDWLHQW�LQ�RUGHU�WR�TXDOLI\�IRU�SD\PHQW�
FRYHUDJH��([LVWLQJ�OLWHUDWXUH�GHPRQVWUDWHV�WKDW�3$�SROLFLHV�UHGXFH�SUHVFULELQJ�RI�WKH�WDUJHWHG�SUHVFULSWLRQ���–���
5HVHDUFK� RQ� 3$� DSSOLHG� WR� EXSUHQRUSKLQH� FRQILUPV� WKHVH� ILQGLQJV�� GHPRQVWUDWLQJ� WKDW� 3$� UHGXFHV�
EXSUHQRUSKLQH�SUHVFULELQJ����$������VWXG\�XVLQJ�0HGLFDUH�3DUW�'�FODLPV�VKRZHG�SODQV�WKDW�UHPRYHG�3$�IRU�
EXSUHQRUSKLQH–QDOR[RQH� SURGXFWV� KDG� DQ� DVVRFLDWHG� LQFUHDVH� LQ� WKH� QXPEHU� RI� EXSUHQRUSKLQH–QDOR[RQH�
SUHVFULSWLRQV� ILOOHG�� DQG� WKDW� 3$� UHPRYDO� ZDV� DVVRFLDWHG� ZLWK� D� GHFUHDVH� LQ� KHDOWKFDUH� XWLOL]DWLRQ� DQG�
H[SHQGLWXUHV����)XUWKHUPRUH��3$� LV�DOVR�DVVRFLDWHG�ZLWK� UHGXFHG� OLNHOLKRRG�RI�DGGLFWLRQ� WUHDWPHQW�SURJUDPV�
RIIHULQJ� EXSUHQRUSKLQH� SURGXFWV���� DQG� SURYLGHUV� FRQILUP� WKDW� 3$� FUHDWHV� EDUULHUV� WR� REWDLQLQJ�
UHLPEXUVHPHQW��� 

 2ZLQJ�WR�3$�FUHDWLQJ�EDUULHUV�WR�PHGLFDWLRQ�DFFHVV��VRPH�SXEOLF�DQG�SULYDWH�SURJUDPV�KDYH�UHPRYHG�
3$� IRU� PHGLFDWLRQV� XVHG� LQ� WKH� WUHDWPHQW� RI� 28'���������� +RZHYHU�� 3$� UHTXLUHPHQWV� UHPDLQ� FRPPRQ� LQ�
0HGLFDLG� DQG� SULYDWH� LQVXUDQFH���������� 5HVHDUFK� RQ� 0HGLFDLG� SURJUDPV� VKRZ� WKDW� DOWKRXJK� VWDWHV� KDYH�
LQFUHDVHG� FRYHUDJH� RI� PHGLFDWLRQV� XVHG� LQ� WKH� WUHDWPHQW� RI� 28'�� PDQ\� FRQWLQXH� WR� LPSRVH� RU� LQFUHDVH�
FRYHUDJH�OLPLWDWLRQV��LQFOXGLQJ�3$��WKDW�FUHDWH�SRWHQWLDO�EDUULHUV�WR�PHGLFDWLRQ�XWLOL]DWLRQ�������,Q�������DOWKRXJK�
!����RI�PDUNHWSODFH�SODQV�FRYHUHG�DW�OHDVW���EXSUHQRUSKLQH�IRUPXODWLRQ������RI�SODQV�DOVR�UHTXLUHG�3$�IRU�
DW�OHDVW���EXSUHQRUSKLQH�IRUP���� 

 7KLV�VWXG\�DQDO\]HV�KRZ�VWDWH�0HGLFDLG�SURJUDPV�DSSO\�3$�WR�EXSUHQRUSKLQH�SURGXFWV��$V�0HGLFDLG�LV�
WKH�GRPLQDQW�SD\RU� IRU�EHKDYLRUDO�KHDOWK�VHUYLFHV� LQ� WKH�8�6���DQ�DQDO\VLV�RI�0HGLFDLG�3$�UHTXLUHPHQWV� IRU�
EXSUHQRUSKLQH�SURGXFWV�LV�HVVHQWLDO�WR�XQGHUVWDQGLQJ�KRZ�VWDWHV�XVH�LQVXUDQFH�SROLFLHV�WR� LPSDFW�DFFHVV�WR�
PHGLFDWLRQV� HVVHQWLDO� WR� WKH� WUHDWPHQW� RI�28'��([LVWLQJ� UHVHDUFK� GRHV�QRW� VSHDN� WR� WKH� SUHYDOHQFH� RI�3$�
UHTXLUHPHQWV� IRU� VSHFLILF� EXSUHQRUSKLQH� IRUPXODWLRQV�� 7R� KHOS� ILOO� WKLV� JDS�� WKLV� SDSHU� DLPV� WR� WDNH� D�
IRUPXODWLRQ-OHYHO� DSSURDFK� WR� FRPSDUH� KRZ� 3$� UHTXLUHPHQWV� DUH� DSSOLHG� WR� EXSUHQRUSKLQH� SURGXFWV� E\�
0HGLFDLG�SURJUDPV��:H� ILUVW� UHYLHZ�KRZ�0HGLFDLG�SURJUDPV�DSSO\�3$� WR�EXSUHQRUSKLQH�SURGXFWV�DQG� WKHQ�
DVVHVV�KRZ�IRUPXODWLRQ-OHYHO�UHTXLUHPHQWV�LPSDFW�RYHUDOO�EXSUHQRUSKLQH�DFFHVV�IRU�0HGLFDLG�EHQHILFLDULHV�DW�
WKH�SODQ-OHYHO�� 
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qĘƤĸŪđƘ 
 $V� RI� 2FWREHU� ������ WKHUH� ZHUH� �� EXSUHQRUSKLQH� SURGXFWV� DYDLODEOH� �7DEOH� ���� 7KH� OLVW� LQFOXGHV�
EUDQG� QDPH� DQG� JHQHULF� YHUVLRQV� RI� EXSUHQRUSKLQH� DQG� EXSUHQRUSKLQH�QDOR[RQH� FRPELQDWLRQ� IRUPV�� DV�
ZHOO�DV�ORQJ-DFWLQJ�DQG�GDLO\�PHWKRGV�RI�DGPLQLVWUDWLRQ�� 

 ,Q�2FWREHU�������D�UHVHDUFKHU�UHYLHZHG����RQOLQH�DFFHVVLEOH�0HGLFDLG�SUHIHUUHG�GUXJ�OLVWV��3'/V��
IRU�EXSUHQRUSKLQH�FRYHUDJH�UHTXLUHPHQWV��7KH�UHVHDUFK�WHDP�GLG�QRW�UHYLHZ�0HGLFDLG�3'/V�IRU���VWDWHV�
�&DOLIRUQLD��&RQQHFWLFXW��+DZDLL��.DQVDV��DQG�1HZ�0H[LFR��EHFDXVH�WKH�IRUPXODU\�ZDV�DVVRFLDWHG�ZLWK�D�
EURNHQ�OLQN��$�UHVHDUFKHU�GHWHUPLQHG�LI�WKH�3'/�FRYHUHG�D�EXSUHQRUSKLQH�IRUP��DQG�LI�FRYHUDJH�UHTXLUHG�
3$��)RU�HDFK�EXSUHQRUSKLQH�SURGXFW��UHVHDUFKHUV�FDOFXODWHG�WKH�SURSRUWLRQ�RI�3'/V�WKDW�FRYHUHG��FRYHUHG�
ZLWK� 3$�� DQG� FRYHUHG� ZLWKRXW� 3$�� DV� ZHOO� DV� WKH� SHUFHQWDJH� RI� SODQV� WKDW� FRYHUHG� DW� OHDVW� ��
EXSUHQRUSKLQH�IRUPXODWLRQ�� 

¤ĘƘƬŔƤƘ� 
 7DEOH� �� GLVSOD\V� VWDWH� 0HGLFDLG� FRYHUDJH� RI� EXSUHQRUSKLQH� SURGXFWV� LQ� ������ $Q� RYHUZKHOPLQJ�
SURSRUWLRQ�RI�0HGLFDLG�SURJUDPV� LQFOXGHG�EUDQG�QDPH�EXSUHQRUSKLQH�QDOR[RQH� IRUPV� LQ� WKHLU�3'/�������RI�
IRUPXODULHV� UHYLHZHG�FRYHUHG�6XER[RQH��DQG�=XEVROY���DQG�����RI�3'/V�FRYHUHG�%XQDYDLO���$OWKRXJK�
WKH�SHUFHQWDJH�RI�3'/V�WKDW�LQFOXGHG�WDEOHW�EXSUHQRUSKLQH�QDOR[RQH�RQ�WKH�0HGLFDLG�IRUPXODU\�ZDV�!�����WKH�
SURSRUWLRQ�LQFOXGLQJ�ILOP�EXSUHQRUSKLQH�QDOR[RQH�ZDV�������/RQJ-DFWLQJ�EXSUHQRUSKLQH�IRUPV�ZHUH�OHVV�OLNHO\�
WR�EH�FRYHUHG�E\�VWDWH�0HGLFDLG�SURJUDPV�ZLWK�MXVW�RYHU�KDOI�RI�3'/V�FRYHULQJ�3UREXSKLQH��������DQG�PRUH�
WKDQ�WKUHH�TXDUWHUV�FRYHULQJ�6XEORFDGH�������� 

 :LWK� WKH�H[FHSWLRQ�RI�6XER[RQH���DOO�RWKHU�EXSUHQRUSKLQH�IRUPXODWLRQV�ZHUH�VXEMHFW� WR�3$�E\�PRUH�
WKDQ�WZR�WKLUGV�RI�3'/V��3'/V�DSSOLHG�3$�IUHTXHQWO\�WR�3UREXSKLQH��������DQG�6XEORFDGH���������ERWK�RI�
ZKLFK� DUH� ORQJ-DFWLQJ� IRUPV� RI� EXSUHQRUSKLQH�� 6XER[RQH�� ZDV� VXEMHFW� WR� 3$� E\� RQO\� ���� RI� 3'/V� DV�
FRPSDUHG�ZLWK�%XQDYDLO���������=XEVROY���������EXSUHQRUSKLQH�QDOR[RQH�ILOP��������DQG�EXSUHQRUSKLQH�
QDOR[RQH�WDEOHW������� 

 $OWKRXJK�DOO�SODQV�FRYHUHG�DW�OHDVW���EXSUHQRUSKLQH�IRUP��3'/V�YDULHG�RQ�ZKHWKHU�WKH\�DSSOLHG�3$�WR�
FRYHUHG� SURGXFWV�� 0RUH� WKDQ� ���� RI� SODQV� GLG� QRW� FRYHU� DQ\� EXSUHQRUSKLQH� SURGXFW� ZLWKRXW� 3$�� :KHQ�

7DEOH����$YDLODEOH�EXSUHQRUSKLQH�SURGXFWV�DSSURYHG�IRU�WKH�WUHDWPHQW�RI 
RSLRLG�XVH�GLVRUGHU��2FWREHU������ 

3URSULHWDU\�1DPH 
%XSUHQRUSKLQH�RU 

%XSUHQRUSKLQH���1DOR[RQH 
/RQJ-DFWLQJ���

'DLO\ 
'RVDJH�
)RUP 

$SSURYDO�
'DWH 

WƌŽďƵƉŚŝŶĞΡ �ƵƉƌĞŶŽƌƉŚŝŶĞ >ŽŶŐ-ĂĐƟŶŐ /ŵƉůĂŶƚ ϮϬϭϲ 

^ƵďůŽĐĂĚĞΡ �ƵƉƌĞŶŽƌƉŚŝŶĞ >ŽŶŐ-ĂĐƟŶŐ ^ŽůƵƟŽŶ ϮϬϭϳ 

�ƵŶĂǀĂŝůΡ �ƵƉƌĞŶŽƌƉŚŝŶĞ�ͬ�ŶĂůŽǆŽŶĞ �ĂŝůǇ &ŝůŵ ϮϬϭϰ 

^ƵďŽǆŽŶĞΡ �ƵƉƌĞŶŽƌƉŚŝŶĞ�ͬ�ŶĂůŽǆŽŶĞ �ĂŝůǇ &ŝůŵ ϮϬϭϬ 

�ƵďƐŽůǀΡ �ƵƉƌĞŶŽƌƉŚŝŶĞ�ͬ�ŶĂůŽǆŽŶĞ �ĂŝůǇ dĂďůĞƚ ϮϬϭϯ 

Eͬ��–�ŐĞŶĞƌŝĐ �ƵƉƌĞŶŽƌƉŚŝŶĞ�ͬ�ŶĂůŽǆŽŶĞ �ĂŝůǇ dĂďůĞƚ ϮϬϭϯ 

Eͬ��–�ŐĞŶĞƌŝĐ �ƵƉƌĞŶŽƌƉŚŝŶĞ�ͬ�ŶĂůŽǆŽŶĞ �ĂŝůǇ &ŝůŵ ϮϬϭϴ 

Eͬ��–�ŐĞŶĞƌŝĐ �ƵƉƌĞŶŽƌƉŚŝŶĞ �ĂŝůǇ dĂďůĞƚ ϮϬϬϵ 
1RWH��6XEXWH[�LV�H[FOXGHG�EHFDXVH�LW�ZDV�GLVFRQWLQXHG�DW�WKH�WLPH�RI�DQDO\VLV� 
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H[DPLQLQJ�EXSUHQRUSKLQH�QDOR[RQH�IRUPV��������RI�3'/V�FRYHUHG�DW�OHDVW���SURGXFW�ZLWKRXW�3$��2QO\���3'/V�
FRYHUHG�DW�OHDVW���ORQJ-DFWLQJ�EXSUHQRUSKLQH�IRUP�ZLWKRXW�3$��PHDQLQJ�WKDW�DOPRVW�����RI�3'/V�LPSRVHG�D�

3$�UHTXLUHPHQW�WR�HLWKHU�3UREXSKLQH��RU�6XEORFDGH��� 

'ĽƘĊƬƘƘĽŪş 
 7KLV�VWXG\�H[DPLQHG�0HGLFDLG�FRYHUDJH�RI�EXSUHQRUSKLQH�SURGXFWV�LQ�������DQG�KLJKOLJKWV�LPSRUWDQW�
VWDWH-OHYHO� GLIIHUHQFHV� LQ� DFFHVV� WR� EXSUHQRUSKLQH�� $OWKRXJK� 0HGLFDLG� SURJUDPV� ODUJHO\� FRYHU�
EXSUHQRUSKLQH� SURGXFWV��PDQ\� FRQWLQXH� WR� DSSO\� 3$� UHTXLUHPHQWV�� (YHQ�6XER[RQH��� WKH� EXSUHQRUSKLQH�
IRUP� OHDVW� DVVRFLDWHG� ZLWK� 3$� UHTXLUHPHQWV�� LV� VXEMHFW� WR� 3$� LQ� PRUH� WKDQ� RQH� WKLUG� RI� VWDWH� 0HGLFDLG�
SURJUDPV�� 7KRXJK� DOO� 3'/V� FRYHU� DW� OHDVW� �� EXSUHQRUSKLQH� SURGXFW�� PRUH� WKDQ� ���� RI� WKH� UHYLHZHG�
0HGLFDLG�IRUPXODULHV�LPSRVH�D�3$�UHVWULFWLRQ�WR�DOO�FRYHUHG�EXSUHQRUSKLQH�SURGXFWV�� 

 ,Q� WKH�PLGVW� RI� WKH�RSLRLG�HSLGHPLF�� LW� LV� FKDOOHQJLQJ� WR� MXVWLI\� WKH�H[FOXVLRQ�RI�EXSUHQRUSKLQH� IURP�
0HGLFDLG�FRYHUDJH��DV�ZHOO�DV�WKH�LPSRVLWLRQ�RI�EXUGHQVRPH�XWLOL]DWLRQ�PDQDJHPHQW�SUDFWLFHV�RQ�HVVHQWLDO�
PHGLFDWLRQV�XVHG� LQ�WKH� WUHDWPHQW�RI�28'�� ,QGHHG��WKHVH�ILQGLQJV�GHPRQVWUDWH�WKDW�0HGLFDLG�FRQWLQXHV� WR�
GLYHUJH� IURP� RWKHU� KHDOWK� LQVXUDQFH�PDUNHWV� WKDW� H[SHULHQFHG� D� UHFHQW� GHFOLQH� LQ� 3$� UHTXLUHPHQWV� DV� D�
UHVSRQVH� WR� WKH� RSLRLG� FULVLV���� DQG� FRQILUPV� WKH� OHJDF\� RI� VWULQJHQW� 3$� UHTXLUHPHQWV� WR� EXSUHQRUSKLQH�
DSSOLHG�E\�0HGLFDLG�SURJUDPV������������ 

 $V�SROLF\PDNHUV�FRQVLGHU�VWUDWHJLHV�WR�GHFUHDVH�RSLRLG-UHODWHG�PRUELGLW\�DQG�PRUWDOLW\��WKH\�VKRXOG�
FRQVLGHU�RSSRUWXQLWLHV�WR�PDQGDWH�WKH�UHPRYDO�RI�3$��*RYHUQPHQW�SROLFLHV�WKDW�GHFUHDVH�WKH�SURSRUWLRQ�RI�

7DEOH����%XSUHQRUSKLQH�FRYHUDJH�E\�VWDWH�0HGLFDLG�SURJUDPV������ 

%XSUHQRUSKLQH�IRUPXODWLRQ 
3ODQV�WKDW�FRYHU�

WKH�GUXJ 
Q���� 

3ODQV�WKDW�FRYHU�
ZLWKRXW�SULRU 
DXWKRUL]DWLRQ 

3ODQV�WKDW�FRYHU�
ZLWK�SULRU 

DXWKRUL]DWLRQ 

9HUVLRQV�RI�GUXJ�SUHIHUUHG�IRU�RSLRLG�XVH�GLVRUGHU�PDLQWHQDQFH�WUHDWPHQW� � �  

/RQJ-DFWLQJ�LPSODQW��3UREXSKLQH�� ���������� ��������� ����������� 

/RQJ-DFWLQJ�LQMHFWLRQ��6XEORFDGH�� ����������� ���������� ����������� 

%XSUHQRUSKLQH�QDOR[RQH��%XQDYDLO�� ����������� ���������� ����������� 

%XSUHQRUSKLQH�QDOR[RQH��6XER[RQH�� ������������ ����������� ����������� 

%XSUHQRUSKLQH�QDOR[RQH��=XEVROY�� ������������ ���������� ����������� 

%XSUHQRUSKLQH�QDOR[RQH��JHQHULF�WDE�
OHW� 

����������� ����������� ����������� 

%XSUHQRUSKLQH�QDOR[RQH��JHQHULF�ILOP� ����������� ���������� ����������� 

%XSUHQRUSKLQH��JHQHULF�WDEOHW� ������������ ����������� ����������� 

$W�OHDVW���EXSUHQRUSKLQH�IRUP ������������ ���������� ����������� 

$W�OHDVW���ORQJ-DFWLQJ�IRUP ����������� ���������� ����������� 

$W�OHDVW���EXSUHQRUSKLQH�QDOR[RQH�IRUP ����������� ����������� ����������� 

9HUVLRQV�RI�GUXJ�UHFRPPHQGHG�RQO\�IRU�VHOHFW�RSLRLG�XVH�GLVRUGHU�SRSXODWLRQV� � �  

1RWH��7KH�SHUFHQWDJH�RI�SODQV�WKDW�FRYHU�WKH�GUXJ�LV�WKH�SURSRUWLRQ�RI�DOO�UHYLHZHG�SUHIHUUHG�GUXJ�OLVWV�������7KH�SHUFHQWDJH�RI�SODQV�WKDW�
FRYHU�WKH�GUXJ�ZLWK�DQG�ZLWKRXW�SULRU�DXWKRUL]DWLRQ�LV�WKH�SURSRUWLRQ�RI�SODQV�WKDW�FRYHU�WKH�GUXJ��VR�WKH�GHQRPLQDWRU�YDULHV�E\�EXSUHQRU�
SKLQH�IRUPXODWLRQ�DQG�HTXDOV�WKH�Q�FDOFXODWHG�IRU�WKH�QXPEHU�RI�SODQV�WKDW�FRYHU�WKH�GUXJ��� 
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SODQV�UHTXLULQJ�3$�IRU�EXSUHQRUSKLQH�SURGXFWV�FDQ�OHDG�WR�LQFUHDVHV�LQ�SUHVFULELQJ�UDWHV�DQG�GHFUHDVHV�LQ�
KHDOWKFDUH� XWLOL]DWLRQ� DQG� H[SHQGLWXUHV���� 7KLV� LV� SDUWLFXODUO\� LPSRUWDQW� DPRQJ� VWDWH� 0HGLFDLG� SURJUDPV��
0HGLFDLG� LV� QRW� RQO\� WKH� GRPLQDQW� SD\HU� RI� EHKDYLRUDO� KHDOWK� VHUYLFHV�� EXW� 0HGLFDLG� HQUROOHHV� DUH�PRUH�
OLNHO\�WKDQ�WKHLU�SHHUV�ZLWK�RWKHU�KHDOWK�FRYHUDJH�WR�H[SHULHQFH�DQ�28'��� 

 7KLV� VWXG\� KDV� OLPLWDWLRQV� DQG� KLJKOLJKWV� RSSRUWXQLWLHV� IRU� IXWXUH� UHVHDUFK�� )LUVW�� WKH� DXWKRUV� DUH�
XQDEOH�WR�PDNH�DQ\�VWDWHPHQWV�DERXW�WKH�LPSOLFDWLRQV�RI�DSSO\LQJ�3$�WR�EXSUHQRUSKLQH�IRUPV�LQ�UHODWLRQ�WR�
WUHDWPHQW� DFFHVV�� )XWXUH� UHVHDUFK� VKRXOG� H[SDQG� XSRQ� WKLV� SURMHFW� E\� H[DPLQLQJ� KRZ� YDULDWLRQ� LQ� 3$�
UHTXLUHPHQWV� DSSOLHG� WR� EXSUHQRUSKLQH� SURGXFWV� LPSDFWV� SUHVFULELQJ�� DYDLODELOLW\� RI� EXSUHQRUSKLQH�� DQG�
KHDOWKFDUH�XWLOL]DWLRQ�DQG�H[SHQGLWXUHV��6HFRQG�� WKLV� UHVHDUFK�GRHV�QRW� VKHG� OLJKW� RQ�ZK\�6XER[RQH�� LV�
WKH�SUHIHUUHG�EXSUHQRUSKLQH�IRUP��+RZHYHU��WKH�ILQGLQJV�PD\�EH�DQRWKHU�V\PSWRP�RI�WKH�GRFXPHQWHG�DQWL-
FRPSHWLWLYH� SUDFWLFHV� RI� 5HFNLWW� %HQFNLVHU�� 6XER[RQH¶V�� SDUHQW� FRPSDQ\�� ZKLFK� LQFOXGH� SURGXFW� KRSV��
FLWL]HQ� SHWLWLRQV�� DQG� 5LVN� (YDOXDWLRQ� DQG� 0LWLJDWLRQ� 6WUDWHJ\� DEXVHV� DLPHG� WR� VXVWDLQ� KLJK� SULFHV� IRU�
6XER[RQH��E\�H[WHQGLQJ�EUDQG�H[FOXVLYLW\�DQG�LPSHGLQJ�JHQHULF�HQWU\�������)XWXUH�UHVHDUFK�VKRXOG�H[SORUH�
WKH�K\SRWKHVLV� WKDW� SKDUPDFHXWLFDO� FRPSDQLHV�� LQ� WKLV� FDVH�5HFNLWW�%HQFNLVHU��PD\�VWUDWHJLFDOO\� OREE\� IRU�
WKH� DSSOLFDWLRQ� RI� XWLOL]DWLRQ� PDQDJHPHQW� WHFKQLTXHV� WR� SURPRWH� WKHLU� SURGXFWV� DQG� OLPLW� SUHVFULELQJ� RI�
FRPSHWLWRU�IRUPV��)LQDOO\��WKH�GDWD�GR�QRW�RIIHU�LQVLJKWV�LQWR�KRZ�WR�GHILQH�DGHTXDWH�EXSUHQRUSKLQH�DFFHVV��
5HVHDUFKHUV� VKRXOG� H[SORUH� KRZ� WKH� DSSOLFDWLRQ� RI�3$� WR� GLIIHUHQW� W\SHV� DQG�TXDQWLWLHV� RI� EXSUHQRUSKLQH�
SURGXFWV� LPSDFWV� WKH� DELOLW\� RI� 0HGLFDLG� EHQHILFLDULHV� WR� DFFHVV� DQG� DGMXVW� WKH� PHGLFDWLRQ� IRUP� PRVW�
DSSURSULDWH�WR�WKHLU�KHDOWKFDUH�QHHGV� 

 ŪşĊŔƬƘĽŪşƘ 
 7KLV� VWXG\� H[SDQGV� XSRQ� H[LVWLQJ� OLWHUDWXUH� E\� H[DPLQLQJ� WKH� DSSOLFDWLRQ� RI� 3$� UHTXLUHPHQWV� WR�
EXSUHQRUSKLQH� SURGXFWV� E\� 0HGLFDLG� SURJUDPV�� ,W� IRXQG� WKDW� DOWKRXJK�PDQ\� VWDWHV� FRYHU� EXSUHQRUSKLQH�
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IRUPV��PDQ\�OLPLW�DFFHVV�WR�EXSUHQRUSKLQH�WKURXJK�3$�SUDFWLFHV�� 

¤ĘİĘƐĘşĊĘƘ 
�� 1DWLRQDO� ,QVWLWXWH�RQ�'UXJ�$EXVH��+RZ�HIIHFWLYH�DUH�PHGLFDWLRQV� WR� WUHDW�RSLRLG�XVH�GLVRUGHU"�1DWLRQDO� ,QVWLWXWH�RQ�

'UXJ� $EXVH�� KWWSV���ZZZ�GUXJDEXVH�JRY�SXEOLFDWLRQV�UHVHDUFK-UHSRUWV�PHGLFDWLRQV-WR-WUHDW-RSLRLG-DGGLFWLRQ�HIILFDF\-
PHGLFDWLRQV-RSLRLG-XVH-GLVRUGHU��3XEOLVKHG�-XQH�������$FFHVVHG�1RYHPEHU���������� 

�� ��� 6RUGR�/��%DUULR�*��%UDYR�0-��HW�DO��0RUWDOLW\�ULVN�GXULQJ�DQG�DIWHU�RSLRLG�VXEVWLWXWLRQ�WUHDWPHQW��V\VWHPDWLF�UHYLHZ�
DQG�PHWD-DQDO\VLV�RI�FRKRUW�VWXGLHV��%0-�����������M������GRL���������EPM�M����� 

�� ��� 1LHOVHQ� 6�� /DUDQFH� %�� 'HJHQKDUGW� /�� *RZLQJ� /�� .HKOHU� &�� /LQW]HULV� 1�� 2SLRLG� DJRQLVW� WUHDWPHQW� IRU�
SKDUPDFHXWLFDO� RSLRLG� GHSHQGHQW� SHRSOH�� &RFKUDQH� 'DWDEDVH� 6\VW� 5HY�� �����0D\� �� ����&'��������
GRL������������������&'�������SXE�� 

�� ��� 0DWWLFN� 53�� %UHHQ� &�� .LPEHU� -�� 'DYROL� 0�� %XSUHQRUSKLQH� PDLQWHQDQFH� YHUVXV� SODFHER� RU� PHWKDGRQH�
PDLQWHQDQFH� IRU� RSLRLG� GHSHQGHQFH�� &RFKUDQH� 'DWDEDVH� 6\VW� 5HY�� �����)HE� �����&'��������
GRL������������������&'�������SXE�� 

�� ��� 0D�-��%DR�<-3��:DQJ�5--��HW�DO��(IIHFWV�RI�PHGLFDWLRQ-DVVLVWHG� WUHDWPHQW�RQ�PRUWDOLW\�DPRQJ�RSLRLGV�XVHUV��D�
V\VWHPDWLF�UHYLHZ�DQG�PHWD-DQDO\VLV��0RO�3V\FKLDWU\������������������-������GRL���������V�����-���-����-�� 

�� ��� /DURFKHOOH�05��%HUQVRQ�'��/DQG�7��HW�DO��0HGLFDWLRQ�IRU�RSLRLG�XVH�GLVRUGHU�DIWHU�QRQIDWDO�RSLRLG�RYHUGRVH�DQG�
DVVRFLDWLRQ�ZLWK�PRUWDOLW\��$QQ�,QWHUQ�0HG�����������������-�����GRL���������0��-����� 

�� ��� '¶2QRIULR� *�� 2¶&RQQRU� 3*�� 3DQWDORQ� 09�� HW� DO�� (PHUJHQF\� GHSDUWPHQW–LQLWLDWHG� EXSUHQRUSKLQH�QDOR[RQH�
WUHDWPHQW�IRU�RSLRLG�GHSHQGHQFH��-$0$�������������������-������GRL���������MDPD����������� 

�� ��� 0RKOPDQ�0.��7DQ]PDQ�%�� )LQLVRQ�.��3LQHWWH�0�� -RQHV�&�� ,PSDFW� RI�PHGLFDWLRQ-DVVLVWHG� WUHDWPHQW� IRU� RSLRLG�
DGGLFWLRQ�RQ�0HGLFDLG�H[SHQGLWXUHV�DQG�KHDOWK�VHUYLFHV�XWLOL]DWLRQ�UDWHV�LQ�9HUPRQW��-�6XEVW�$EXVH�7UHDW�����������-
����GRL���������M�MVDW������������� 

�� ��� 6FKZDU]� 5�� =HOHQHY� $�� %UXFH� 5'�� $OWLFH� )/�� 5HWHQWLRQ� RQ� EXSUHQRUSKLQH� WUHDWPHQW� UHGXFHV� HPHUJHQF\�
GHSDUWPHQW� XWLOL]DWLRQ�� EXW� QRW� KRVSLWDOL]DWLRQ� DPRQJ� WUHDWPHQW-VHHNLQJ� SDWLHQWV� ZLWK� RSLRLG� GHSHQGHQFH�� -� 6XEVW�
$EXVH�7UHDW����������������-�����GRL���������M�MVDW������������� 

��� ���� %XVFK�6+��)LHOOLQ�'$��&KDZDUVNL�0&��HW�DO��&RVW�HIIHFWLYHQHVV�RI�HPHUJHQF\�GHSDUWPHQW-LQLWLDWHG�WUHDWPHQW�IRU�
RSLRLG�GHSHQGHQFH��$GGLFWLRQ�������������������-������GRL���������DGG������� 

��� ���� +DIIDMHH� 5/�� %RKQHUW� $6%�� /DJLVHWW\� 3$�� 3ROLF\� SDWKZD\V� WR� DGGUHVV� SURYLGHU� ZRUNIRUFH� EDUULHUV� WR�
EXSUHQRUSKLQH�WUHDWPHQW��$P�-�3UHY�0HG������������6XSSO����6���-6�����GRL���������M�DPHSUH������������� 

��� ���� 6FKXFNLW� 0$�� 7UHDWPHQW� RI� RSLRLG-XVH� GLVRUGHUV�� 1� (QJO� -� 0HG�� ���������������-����� GRL���������
1(-0UD������� 

��� ���� 7KH�3(:�&KDULWDEOH�7UXVWV��0HGLFDWLRQ-$VVLVWHG�7UHDWPHQW�6DYHV�/LYHV�:KLOH�,QFUHDVLQJ�WKH�&KDQFHV�D�3HUVRQ�
:LOO�5HPDLQ�LQ�7UHDWPHQW�DQG�/HDUQ�WKH�6NLOOV�DQG�%XLOG�WKH�1HWZRUNV�1HFHVVDU\�IRU�/RQJ-7HUP�5HFRYHU\��������� 

��� ���� 'UXJ�$GGLFWLRQ�7UHDWPHQW�$FW�RI������������ 

��� ���� 'DYLV�&6��&DUU�'+��/HJDO�DQG�SROLF\�FKDQJHV�XUJHQWO\�QHHGHG�WR� LQFUHDVH�DFFHVV�WR�RSLRLG�DJRQLVW� WKHUDS\� LQ�
WKH�8QLWHG�6WDWHV��,QW�-�'UXJ�3ROLF\������������-����GRL���������M�GUXJSR������������� 

��� ���� %XUDN�(:��%HKDYLRUDO�KHDOWK�VHUYLFHV�LQ�VHSDUDWH�VWDWH�&+,3�SURJUDPV��LV�\RXU�VWDWH�LQ�FRPSOLDQFH"�&HQWHU�)RU�
&KLOGUHQ� DQG� )DPLOLHV�� KWWSV���FFI�JHRUJHWRZQ�HGX������������EHKDYLRUDO-KHDOWK-VHUYLFHV-LQ-VHSDUDWH-VWDWH-FKLS-
SURJUDPV-LV-\RXU-VWDWH-LQ-FRPSOLDQFH���3XEOLVKHG�0D\�����������$FFHVVHG�1RYHPEHU���������� 

��� ���� 1DWLRQDO�&RQIHUHQFH� RI�6WDWH� /HJLVODWXUHV��0HQWDO� KHDOWK� EHQHILWV�� VWDWH� ODZV�PDQGDWLQJ� RU� UHJXODWLQJ�� KWWSV���
ZZZ�QFVO�RUJ�UHVHDUFK�KHDOWK�PHQWDO-KHDOWK-EHQHILWV-VWDWH-PDQGDWHV�DVS[��3XEOLVKHG�'HFHPEHU�����������$FFHVVHG�
1RYHPEHU���������� 

��� ���� 3DWLHQW�3URWHFWLRQ�DQG�$IIRUGDEOH�&DUH�$FW�������� 

��� ���� &RPSUHKHQVLYH�$GGLFWLRQ�DQG�5HFRYHU\�$FW�RI������������� 

��� ���� +DUWXQJ�'0��.LP�+��$KPHG�60��HW�DO��(IIHFW�RI�D�KLJK�GRVDJH�RSLRLG�SULRU�DXWKRUL]DWLRQ�SROLF\�RQ�SUHVFULSWLRQ�
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RSLRLG� XVH�� PLVXVH�� DQG� RYHUGRVH� RXWFRPHV�� 6XEVW� $EXV�� ��������������-�����
GRL������������������������������� 

��� ���� .HDVW�6/��.LP�+��'H\R�5$��HW�DO��(IIHFWV�RI�D�SULRU�DXWKRUL]DWLRQ�SROLF\�IRU�H[WHQGHG-UHOHDVH�ORQJ-DFWLQJ�RSLRLGV�
RQ� XWLOL]DWLRQ� DQG� RXWFRPHV� LQ� D� VWDWH� 0HGLFDLG� SURJUDP�� $GGLFWLRQ�� ����������������-������ GRL�KWWSV���
GRL�RUJ���������DGG������� 

��� ���� 0DXUL�$,��7RZQVHQG�71��+DIIDMHH�5/��7KH�DVVRFLDWLRQ�RI� VWDWH�RSLRLG�PLVXVH�SUHYHQWLRQ�SROLFLHV�ZLWK�SDWLHQW-�
DQG�SURYLGHU-UHODWHG�RXWFRPHV��D�VFRSLQJ�UHYLHZ��0LOEDQN�4���������������-�����GRL�������������-����������� 

��� ���� 0RUGHQ�1(��=HU]DQ�-7��5XH�7&��HW�DO��0HGLFDLG�SULRU�DXWKRUL]DWLRQ�DQG�FRQWUROOHG-UHOHDVH�R[\FRGRQH��0HG�&DUH��
��������������-�����GRL���������0/5��E���H��������IE� 

��� ���� 3DUN�<��5D]D�6��*HRUJH�$��$JUDZDO�5��.R�-��7KH�HIIHFW�RI�IRUPXODU\�UHVWULFWLRQV�RQ�SDWLHQW�DQG�SD\HU�RXWFRPHV��
D�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ��-�0DQDJ�&DUH�6SHF�3KDUP����������������-�����GRL����������MPFS��������������� 

��� ���� &ODUN� 5(�� %D[WHU� -'�� %DUWRQ� %$�� $ZHK� *�� 2¶&RQQHOO� (�� )LVKHU� :+�� 7KH� LPSDFW� RI� SULRU� DXWKRUL]DWLRQ� RQ�
EXSUHQRUSKLQH� GRVH�� UHODSVH� UDWHV�� DQG� FRVW� IRU� 0DVVDFKXVHWWV� 0HGLFDLG� EHQHILFLDULHV� ZLWK� RSLRLG� GHSHQGHQFH��
+HDOWK�6HUY�5HV�����������������-������GRL��������������-����������� 

��� ���� 0DUN� 7/�� 3DULVK� :-�� =DUNLQ� *$�� $VVRFLDWLRQ� RI� IRUPXODU\� SULRU� DXWKRUL]DWLRQ� SROLFLHV� ZLWK� EXSUHQRUSKLQH-
QDOR[RQH� SUHVFULSWLRQV� DQG� KRVSLWDO� DQG� HPHUJHQF\� GHSDUWPHQW� XVH� DPRQJ� 0HGLFDUH� EHQHILFLDULHV�� -$0$� 1HWZ�
2SHQ������������H��������GRL���������MDPDQHWZRUNRSHQ����������� 

��� ���� $QGUHZV� &0�� $EUDKDP� $-�� *URJDQ� &0�� :HVWODNH� 0$�� 3ROODFN� +$�� )ULHGPDQQ� 3'�� ,PSDFW� RI� 0HGLFDLG�
UHVWULFWLRQV�RQ�DYDLODELOLW\�RI�EXSUHQRUSKLQH� LQ�DGGLFWLRQ�WUHDWPHQW�SURJUDPV��$P�-�3XEOLF�+HDOWK�����������������-
�����GRL���������$-3+������������� 

��� ���� $QGUDND-&KULVWRX�%��&DSRQH�0-��$�TXDOLWDWLYH�VWXG\�FRPSDULQJ�SK\VLFLDQ-UHSRUWHG�EDUULHUV�WR�WUHDWLQJ�DGGLFWLRQ�
XVLQJ�EXSUHQRUSKLQH�DQG�H[WHQGHG-UHOHDVH�QDOWUH[RQH� LQ�8�6��RIILFH-EDVHG�SUDFWLFHV�� ,QW�-�'UXJ�3ROLF\�����������-
����GRL���������M�GUXJSR������������� 

��� ���� $GYLVRU\�%RDUG��&LJQD�GURSV�SULRU�DXWKRUL]DWLRQ� UHTXLUHPHQW� IRU�RSLRLG-PLVXVH� WUHDWPHQW�EXSUHQRUSKLQH��KWWS���
ZZZ�DGYLVRU\�FRP�GDLO\-EULHILQJ������������FLJQD-SULRU-DXWKRUL]DWLRQ-RSLRLG-PLVXVH-WUHDWPHQW�� 3XEOLVKHG� 2FWREHU�
����������$FFHVVHG�1RYHPEHU���������� 

��� ���� 3DUWQHUVKLS� WR� (QG� $GGLFWLRQ�� $HWQD� LV� ODWHVW� LQVXUHU� WR� GURS� SUHDXWKRUL]DWLRQ� IRU� RSLRLG� DGGLFWLRQ� WUHDWPHQW� -�
3DUWQHUVKLS� WR� (QG�$GGLFWLRQ�� KWWSV���GUXJIUHH�RUJ�GUXJ-DQG-DOFRKRO-QHZV�DHWQD-ODWHVW-LQVXUHU-GURS-SUHDXWKRUL]DWLRQ-
RSLRLG-DGGLFWLRQ-WUHDWPHQW���3XEOLVKHG�0DUFK�������$FFHVVHG�1RYHPEHU���������� 

��� ���� &ODUN�5(��6DPQDOLHY�0��%D[WHU�-'��/HXQJ�*<��7KH�HYLGHQFH�GRHVQ¶W�MXVWLI\�VWHSV�E\�VWDWH�0HGLFDLG�SURJUDPV�WR�
UHVWULFW� RSLRLG� DGGLFWLRQ� WUHDWPHQW� ZLWK� EXSUHQRUSKLQH�� +HDOWK� $II� �0LOOZRRG��� ���������������-������ GRL���������
KOWKDII����������� 

��� ���� &ODUN�5(��%D[WHU�-'��5HVSRQVHV�RI�VWDWH�0HGLFDLG�SURJUDPV�WR�EXSUHQRUSKLQH�GLYHUVLRQ��GRLQJ�PRUH�KDUP�WKDQ�
JRRG"�-$0$�,QWHUQ�0HG�������������������-������GRL���������MDPDLQWHUQPHG����������� 
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