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&KDOOHQJHV�RI�'U\�6HDVRQ�5LFH�3URGXFWLRQ�XQGHU�,UULJDWLRQ�
6FKHPH�RI�7DSHLQJ�7KPRU�:DWHU�5HVHUYRLU�

3,6,'+�92(�
*UDGXDWH�6FKRRO��5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��3KQRP�3HQK��&DPERGLD�
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-($1�&+5,6723+(�',(3$57�
8QLY��/LHJH�±�*HPEORX[�$JUR�%LR�7HFK��(FRQRP\�DQG�UXUDO�'HYHORSPHQW�8QLW��
�3KQRP�3HQK��&DPERGLD�

020�6(1*�
5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��3KQRP�3HQK��&DPERGLD�

621*/<�<28�
*UDGXDWH�6FKRRO��5R\DO�8QLYHUVLW\�RI�$JULFXOWXUH��3KQRP�3HQK��&DPERGLD��

5HFHLYHG����'HFHPEHU������ $FFHSWHG���)HEUXDU\������

$EVWUDFW� 7KLV� SDSHU� H[DPLQHV� WKH� EDUULHU� RI� GU\� VHDVRQ� ULFH� LQWHQVLILFDWLRQ� RI�
FRPPXQLW\¶V�LUULJDWRU�XQGHU�,UULJDWLRQ�VFKHPH�RI�7DSHLQJ�7KPRU�:DWHU�5HVHURLU��,Q�WRWDO��
���ZDWHU�XVLQJ�KRXVHKROGV�DQG�ZDWHU�XVH�FRPPLWWHHV�ZHUH�VHOHFWHG�IRU�LQWHUYLHZLQJ��7KH�
UHSUHVHQWDWLYHV� RI� ):8&� DUJXH� WKH� LUULJDWLRQ� LV� IXQFWLRQLQJ� TXLWH� ZHOO� EXW� VPDOOKROGHU�
IDUPHUV�FRPSODLQ� WR�KDYH�QR�DFFHVV� WR� LUULJDWLRQ�ZDWHU�� VXSSRVHGO\�GXH� WR� LQDSSURSULDWH�
GHVLJQ�DQG�IXQFWLRQLQJ�RI� WKH�FDQDO�V\VWHPV��6RPH�DOVR�DUJXH� WKDW�ZDWHU�PDQDJHPHQW�DW�
WKH�FRPPXQLW\�OHYHO�LV�QRW�ZHOO�RUJDQL]HG��ZKLFK�OHDYHV�SDUW�RI�WKH�VPDOOKROGHUV�IDUPHUV�
ZLWK� QR� RSSRUWXQLWLHV� IRU� GU\� VHDVRQ� ULFH� SURGXFWLRQ�� )LHOG� ZRUN� DOVR� UHYHDOV� WKDW�
DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV�DUH�QRW�HQWLUHO\�HIILFLHQW�DQG�QRW�HYHQO\�VSUHDG�RXW�WKURXJK�
WKH� FRPPXQLW\� RI� ZDWHU� XVLQJ� IDUPHUV�� ,Q� DGGLWLRQ�� WKH� FDSLWDO� DQG� ODERXU� QHHGHG� IRU�
VPDOOKROGHU�IDUPHUV�WR�EH�HQJDJHG�LQ�GU\�VHDVRQ�ULFH�SURGXFWLRQ�ZLWK�KLJK�SXUFKDVLQJ�RI�
DJULFXOWXUDO� LQSXWV� XVXDOO\� OHDGV� IDUPHUV� WR� FRQWUDFW� ORDQV� IURP� ORFDO�PRQH\OHQGHUV�ZKR�
FKDUJH�D� KLJK� LQWHUHVW� UDWH��7KH�SDSHU� GLVFXVVHV� WKDW� IXUWKHU� GHYHORSPHQW� IRU� GU\� VHDVRQ�
ULFH� SURGXFWLRQ� XQGHU� 7DSHLQJ� 7KPRU¶V� LUULJDWLRQ� VFKHPH� VKRXOG� IRFXV� RQ� LPSURYLQJ�
DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV�DQG�WKH�SURYLVLRQ�RI�DIIRUGDEOH�DFFHVV�WR�FUHGLW�LQ�RUGHU�WR�
PD[LPL]H�LWV�RXWUHDFK��

.H\ZRUGV�GU\�VHDVRQ�ULFH�LQWHQVLILFDWLRQ��FRPPXQLW\�LUULJDWRU�

,1752'8&7,21�

5LFH�EDVHG�IDUPLQJ�V\VWHPV�DUH�WKH�EDFNERQH�RI�&DPERGLD¶V�DJULFXOWXUDO�VHFWRU��ZKLFK�LV�WKH�PDLQ�
DJULFXOWXUDO�SURGXFH�DV�ZHOO�DV�VWDSOH�IRRG�RI�WKH�FRXQWU\��5LFH�SURGXFWLRQ�FRQWULEXWHG�D�TXDUWHU�RI�
WKH�DJULFXOWXUDO�*'3�LQ������DQG�������RI�DJULFXOWXUH�JURZWK�EHWZHHQ������DQG�������0RVW�RI�WKH�
DJULFXOWXUDO�ODQG�ZDV�GRPLQDWHG�E\�ULFH�FXOWLYDWLRQ��,Q�������������RI�FXOWLYDWHG�ODQG�ZDV�GHYRWHG�
WR�ULFH�ILHOGV��5LFH�SURGXFWLRQ�ZDV�HVWLPDWHG�DW�����PLOOLRQ� WRQQHV��ZLWK�\LHOGV�DYHUDJLQJ�VOLJKWO\�
PRUH�WKDQ���WRQHV�KD��%LQJ[LQ�<X���������+LQ�6DULWK��������VWDWHG�WKDW�WRWDO�FXOWLYDWLRQ�DUHD�LV����
����� ���� KD� DQG� IRU�ZHW� VHDVRQ� FXOWLYDWLRQ� DUHD� DURXQG����������� KD� DQG� GU\� VHDVRQ� FXOWLYDWLRQ�
DUHD�DERXW����������KD���

7KH�1RUWKZHVW�,UULJDWLRQ�6HFWRU�3URMHFW�SODFHG�DQ�LUULJDWLRQ�V\VWHP�SURMHFW�WR�GHDO�ZLWK�UXUDO�
SRYHUW\� E\� LPSURYLQJ� DJULFXOWXUDO� SURGXFWLYLWLHV� DPRQJ� SRRUHU� IDUPHUV�� 7KH� IDUPHUV� LQ� WKHVH�
SURMHFW� DUHDV� ZLOO� EH� RUJDQL]HG� LQWR� IDUPHU� ZDWHU� XVHU� DVVRFLDWLRQV� DQG� WUDLQHG� RQ� VXVWDLQDEOH�
RSHUDWLRQV� DQG� PDLQWHQDQFH� RI� WKH� QHZ� LUULJDWLRQ� VFKHPHV�� 7KH� SURMHFW� ZLOO� DOVR� WUDLQ� FXUUHQW�

ᶃᶐᶂ

5HVHDUFK�DUWLFOH�
�
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DJULFXOWXUDO�H[WHQVLRQ�ZRUNHUV�DQG�SODFH�D�QHZ�JURXS�RI�LUULJDWLRQ�H[WHQVLRQ�SHUVRQQHO�WR�KHOS�WKH�
IDUPHUV�LPSURYH�ULFH�SURGXFWLRQ��GLYHUVLI\�FURSV��DQG�LQWHJUDWH�OLYHVWRFN�DQG�ILVKHULHV��,W�ZLOO�DOVR�
KHOS�HVWDEOLVK�UXUDO�FUHGLW�WR�KRXVHKROGV��$'%���������

5LFH�FXOWLYDWLRQ�DW�GU\�VHDVRQ�XVXDOO\�SURGXFHV�KLJKHU�\LHOGV��EXW�WKHUH�LV�D�FRQIRXQGLQJ�HIIHFW�
ZLWK� LQFUHDVHG� IHUWLOL]HU� XVH��'U\� VHDVRQ� ULFH� SURGXFWLRQ� XQGHU� DQ� LUULJDWLRQ� VFKHPH� RI� 7DSLHQJ�
7KPRU�:DWHU�5HVHUYRLU� LV� IDYRUDEOH� WR� LQWHQVLI\� ULFH�FXOWLYDWLRQ� LQ� WKH�GU\�VHDVRQ�VLQFH�ZDWHU� LV�
DYDLODEOH�� +RZHYHU�� WKH� IDUPHU� LV� UHOXFWDQW� WR� LQWHQVLI\� EHFDXVH� FRPPXQLW\� ZDWHU� PDQDJHPHQW�
UHPDLQV� WR�EH� WKH�FULWLFDO�LVVXH�DQG� LW�VRPHWLPHV�FUHDWHV�FKURQLF�FRQIOLFW�DPRQJ�GRZQVWUHDP�DQG�
XSVWUHDP�ZDWHU�XVHUV��'DYLG��)�HW�DO���������

0(7+2'2/2*<�

7KH�XQLYHUVDO�LQTXLU\�RI�UHVHDUFK�VWXG\�KDV�GHVLJQHG�ERWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�UHVHDUFK�
E\�FROOHFWLQJ�LQIRUPDWLRQ�IURP�SHDVDQW�KRXVHKROGV��ZKR�DUH�WKH�PHPEHUV�RI�LUULJDWLRQ�FRPPXQLWLHV��
7KH�PRVW�TXDOLWDWLYH�PHWKRG�XVHG�ZDV�WR�JDWKHU�LQIRUPDWLRQ�LQ�ZDWHU�PDQDJHPHQW�IURP�WKH�)DUPHU�
:DWHU� 8VH� &RPPXQLW\�� 4XHVWLRQQDLUHV� ZHUH� XVHG� WR� FRQGXFW� LQWHUYLHZV� ZLWK� WDUJHW� SHDVDQW�
KRXVHKROGV�DQG�WKH�FKHFN�OLVW�ZDV�GHVLJQHG�IRU�FROOHFWLQJ�LQIRUPDWLRQ�IURP�PHPEHUV�RI�):8&¶V�
FRPPLWWHH��VWDII�RI�1*2V�DQG�DJULFXOWXUDO�RIILFHUV��6DPSOH�VHOHFWLRQ�XVHG�D�µ6QRZEDOO¶�WHFKQLTXH�
IRU�VHOHFWLQJ�LUULJDWLRQ�PHPEHUV��7KH�VL]H�RI�WKH�VDPSOH��Q��ZDV�GHWHUPLQHG�E\�XVLQJ�<DPDQH�7DUR�
�������IRUPXOD�WR�UHVWULFW�WKH�QXPEHU�RI�SHDVDQW�KRXVHKROGV�IRU�HDFK�FRPPXQLW\��7KH�WRWDO�QXPEHU�
RI�FXOWLYDWRU�IRU�HDFK�FRPPXQLW\�DW�GU\�VHDVRQ�UHSUHVHQWHG�IRU�SRSXODWLRQ� �1��DQG�DFFXUDF\�OHYHO�
�H�� ZDV� ����� 7ZR� FRPPXQLWLHV� ZHUH� VHOHFWHG� DPRQJ� ILYH� FRPPXQLWLHV� RI� ):8&� RI� 7DSHLQJ�
7KPRU� :DWH� 5HVHUYRLU�� ,Q� WRWDO�� ��� SHDVDQW� KRXVHKROGV� ZHUH� VHOHFWHG� XVLQJ� WKH� <DPDQH� 7DUR�
IRUPXOD�IRU�FRQGXFWLQJ�LQWHUYLHZ��

<DPDQH�7DUR�)RUPXOD���������(TXDWLRQ��Q 1���1�H���������������������������������������������������������������

7KH� PDLQ� YDULDEOH� LQ� VRFLR�HFRQRPLF� DQG� WHFKQLFDO� SUDFWLFH� ZDV� DVVLJQHG� LQWR� IRUPV� RI� VHPL�
VWUXFWXUH� DQG� VWUXFWXUH� LQWHUYLHZ� IRU� FROOHFWLQJ� WKH� LQIRUPDWLRQ� IURP� SHDVDQW� KRXVHKROGV�� )RU�
LQIRUPDWLRQ�UHODWHG�WR�WKH�IXQFWLRQDO�LUULJDWLRQ�VFKHPH�DQG�PDQDJHPHQW�RI�ZDWHU�GLVWULEXWLRQ��QRQ�
VWUXFWXUH� LQWHUYLHZV� ZHUH� XVHG� WR� JDWKHU� LQIRUPDWLRQ� IURP� WKH� FRPPLWWHH� RI� ZDWHU� GLVWULEXWLRQ�
�):8&��� )RU� WKH� UHVW� RI� DFWRUV� LQ� DJULFXOWXUDO� LQWHUYHQWLRQ� LVVXH� DV� ZHOO� DV� WKH� GHVLJQ� RI� QRQ�
VWUXFWXUH� LQWHUYLHZV� IRU� WKH� GLVWULFW� GHSDUWPHQW� RI� DJULFXOWXUH� DQG� (&26251�� 2WKHUZLVH�� WKH�
UHJXODWRU\� IUDPHZRUN� RI� ZDWHU� PDQDJHPHQW� FRPPLWWHHV� ZDV� FROOHFWHG� DV� WKH� GRFXPHQW� IURP�
):8&� WR� YHULI\� WKH� SHUIRUPDQFH� RI� WKH� FRPPXQLW\� LQ� ZDWHU� GLVWULEXWLRQ�� &ROOHFWHG� GDWD� ZDV�
FODVVLILHG� LQWR� WZR� NLQGV� RI� GDWD� FDOOHG� TXDQWLWDWLYH� GDWD� DQG� TXDOLWDWLYH� GDWD�� 4XDOLWDWLYH� GDWD�
DQDO\VLV�KDV�EHHQ�FDUULHG�RXW�E\�V\QWKHVLV�LQ�WKUHH�GLPHQVLRQV�RI�D�WKHRUHWLFDO�PRGHO��D�IUDPHZRUN�
GHVLJQ� RI� ):8&�� DQG� DQ� DSSOLFDWLRQ� RI� ZDWHU� GLVWULEXWLRQ� WR� HYDOXDWH� WKH� SHUIRUPDQFH� RI�
FRPPXQLW\� ZDWHU� LQ� ZDWHU� PDQDJHPHQW�� 7KH� SRUWLRQ� RI� TXDQWLWDWLYH� GDWD� KDV� EHHQ� DQDO\VHG� LQ�
6366� SURJUDP�� DQG� WKH� RXWSXW� KDV� EHHQ� GLVFXVVHG� E\� XVLQJ� WDEXODWLRQ� DQG� FURVV�WDEXODWLRQ� RI�
YDULDEOHV�ZLWK�SHUFHQWDJH�YDOXHV�DQG�S�YDOXHV�LQ�GHVFULSWLYH�VWDWLVWLFV��

5(68/76�

/DERU�RI�IDPLO\�PHPEHU�RFFXSLHG�RQ�FXOWLYDWHG�ODQG�DUHD�

,QYROYHPHQW�RI�ODERU�E\�IDPLO\�PHPEHUV�LQ�WKHLU�ULFH�FXOWLYDWLRQ�LV�LPSRUWDQW�IRU�WKHLU�SURGXFWLRQV��
1RUPDOO\� LQ� ULFH� SURGXFWLRQ� RI� &DPERGLDQ� SHDVDQWV�� WKH\� FRXOG� LQWHQVLI\� D� ODERU� LQWR� WKHLU�
SURGXFWLRQ�GHSHQG�RQ�DPRXQW�RI�ODERU�LQ�WKHLU�IDPLO\��VR�SRVVLELOLW\�RI�ULFH�SURGXFWLRQ�LQ�D�IDPLO\�
ZDV�GHWHUPLQHG�E\�D�QXPEHU�RI�ODERU�LQ�WKHLU�IDPLO\��7DEOH���VKRZV�UHVXOWV�RQ�SHDVDQW�KRXVHKROGV�
ZKR�FXOWLYDWHG�RQ�VXUIDFH�DUHD�OHVV�WKDQ���KD��7KH�QXPEHU�RI�ZRUNLQJ�IDPLO\�PHPEHUV�LQYROYHG�LV�
VLJQLILFDQWO\�UDWKHU�WKDQ�WKH�SHDVDQW�KRXVHKROGV�ZKR�KDV�ODQG�FXOWLYDWHG�DUHD�ODUJHU�WKDQ���KD��)RU�
H[DPSOH�� WKH� SHDVDQW� KRXVHKROGV� ZKR� KDV� VPDOO� VFDOH� RI� ODQG� FXOWLYDWLRQ� ������ KD�� DQG� IDPLO\�
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PHPEHU�DURXQG�����SHRSOH��LW�LQGLFDWHG�DURXQG��������VR�LW�VXJJHVW�WKDW�VPDOO�FXOWLYDWLRQ�DUHD��EXW�
D�ODERU�RI�IDPLO\�PHPEHU�LQYROYHG�PRUH�WKDW�WKH�SHDVDQW�KRXVHKROGV�ZKR�KDYH�WKH�ODUJH�VFDOH�RI�
ODQG�FXOWLYDWLRQ�������KD��DQG�IDPLO\�PHPEHU�DERXW�����SHRSOH�ZDV�UHYHDOHG�RQO\�������$FWXDOO\��
SHDVDQW�KRXVHKROG�ZKR�KDYH�ODUJH�VFDOH�RI�ODQG�FXOWLYDWLRQ�KLUHG�H[WUD�ODERU�RU�PDFKLQHU\�WR�ZRUN�
LQVWHDG�RI�KXPDQ�ODERU�EHFDXVH�WKH\�SUHIHUUHG�WR�VDYH�WLPH�DQG�KXPDQ�ODERU�WR�GR�RWKHU�ZRUNV��

7DEOH���/DERU�RI�IDPLO\�PHPEHU�DQG�FXOWLYDWHG�ODQG�DUHD�

�� /DQG�&XOWLYDWLRQ��KD�� �
�� ����� ����������� ������������ ������ 7RWDO�

)DPLO\�0HPEHU�
�ODERU��

��� ������ ������ ������� ����� �����
������ ������ ������ ������ ����� �����
��� ������� ������ ������ ����� �����

7RWDO� ������ ������ ������ ����� �����

,QWHQVLILHG�ODERU�LQ�FXOWLYDWHG�ODQG�DUHD�

$GRSWLRQ�RI�KLJK� WHFKQRORJ\� LQ�ULFH�FXOWLYDWLRQ�KDV�UHGXFHG� WKH�QHHG�IRU�KXPDQ�ODERU��+RZHYHU��
DGGLWLRQDO�ODERU�IRUFH�KDV�UHPDLQHG�QHFHVVDU\�IRU�VRPH�SHDVDQWV�ZKR�KDG�D� ODUJH�VFDOH�IDUP�DQG�
IDFHG�ODERU�VKRUWDJH�LQ�WKHLU�IDPLO\��5HJDUGLQJ�WKLV�UHVHDUFK�VWXG\��.�+HOPHUV��������VWDWHG�LQ�KLV�
UHSRUW� WKDW� PRVW� RI� WKH� UHVHDUFK� IRXQG� HYLGHQFH� WKDW� SHDVDQW� KRXVHKROG� IUHTXHQWO\� H[SHULHQFHG�
ODERU�VKRUWDJH�DQG�WKH\�XVXDOO\�KLUHG�ODERU�GXULQJ�SHDN�GHPDQG��'XULQJ�GU\�VHDVRQ��ODERU�VKRUWDJH�
ZDV�QRW�D�VLJQLILFDQW�SUREOHP�GXULQJ�FXOWLYDWLRQ�EHFDXVH�WKH�VFDOH�RI�ODQG�FXOWLYDWLRQ�DUHD�ZDV�QRW�
WRR� ODUJH� LQ�FRPSDULVRQ� WR� ODERU� LQ� WKH� UHJLRQ��7KH� UHVXOW� RI� VWXG\� VKRZHG� WKDW��������RI� VPDOO�
VFDOH�IDUP��OHVV�WKDQ������KD��KLUHG�DGGLWLRQDO�ODERU��DQG�ODUJH�VFDOH�IDUP��PRUH�WKDQ������KD���KLUHG�
����� DGGLWLRQDO� ODERU� WR� DVVLVW� WKHLU� FXOWLYDWLRQ�� 2Q� WKH� FRQWUDU\�� &KL�TXLUH� DQDO\VLV� RI� WKHVH�
LQWHUYLHZV�GHPRQVWUDWHG�WKDW�WKH�VFDOH�RI�FXOWLYDWHG�ODQG�DUHD�ZLWK�KLULQJ�RI�DGGLWLRQDO�ODERU�LV�QRW�
VLJQLILFDQW��&RQVHTXHQWO\��KLULQJ�RI�DGGLWLRQDO�ODERU�GLG�QRW�GHSHQG�RQ�WKH�IDUP�VFDOH�RU�FXOWLYDWHG�
ODQG�DUHD��

3HDVDQW¶V�H[SHULHQFH�RI�GU\�VHDVRQ�ULFH�FXOWLYDWLRQ�DQG�DJULFXOWXUDO�LQWHUYHQWLRQ�

'U\� VHDVRQ� ULFH� SURGXFWLRQ� XQGHU� 7DSHLQJ� 7KDPRU� LUULJDWLRQ� VFKHPH� KDV� DSSHDUHG� D� FRXSOH� RI�
\HDUV� DJR�� VLQFH� 'HPRFUDWLF�.DPSXFKHD� UHJLPH� WRSSOHG�� 7KH� LQYHVWPHQW� E\� WKH� JRYHUQPHQW� LQ�
LUULJDWLRQ� V\VWHPV� DFFRPSDQLHG� E\� WKH� DGRSWLRQ� RI� JUHHQ� UHYROXWLRQ� HQVXUHG� IRRG� VHFXULW\� DQG�
GRXEOHG� ULFH� H[SRUW� DV� WKH� FRUH� SROLF\� RI� &DPERGLD
V� JRYHUQPHQW�� 7DSLHQJ� 7KDPRU� LUULJDWLRQ�
VFKHPH� KDV� RSHQHG� DFFHVV� WR� SHDVDQWV� LQ� LQWHQVLI\LQJ� ULFH� SURGXFWLRQ� DW� GU\� VHDVRQ�� /DFN� RI�
H[SHULHQFH�LQ�GU\�VHDVRQ�ULFH�SURGXFWLRQ�ZDV�WKH�SUREOHP�ZKLFK�SHDVDQWV�IDFHG�LQ�WKHLU�SURGXFWLRQ��
$Q�HPSLULFDO�UHVXOW�LQGLFDWHG�WKDW��)LJ����DERXW�����RI�D�SHDVDQW�LUULJDWRUV�KDV�QHYHU�EHHQ�HQJDJHG�
LQ�GU\�VHDVRQ�ULFH�FXOWLYDWLRQ��7KHUH�ZHUH�����RI�D�SHDVDQW�LUULJDWRUV�KDV�EHHQ�HQJDJHG�H[SHULHQFH�
IURP�����WLPHV�DQG�RQO\����RI�D�SHDVDQW�LUULJDWRUV�LQYROYHG�LQ�GU\�VHDVRQ�ULFH�FXOWLYDWLRQ�IURP�����
WLPHV��7HPSRUDULO\��DOO�WKH�H[SHULHQFHV�WKDW�WKH\�KDG�DW�GU\�VHDVRQ�ZHUH�VR�OLWWOH�WR�OHDG�WKH�SHDVDQW�
WR�RYHUFRPH�WKH�FKDOOHQJHV�WKH\�IDFHG��$JULFXOWXUDO�H[WHQVLRQ�VHUYLFH�RIIHUV�OLPLWHG�DFFHVV�WR�WKH�
SHDVDQWV�DW�WKH�FRPPXQLW\�OHYHO��

,Q� RUGHU� WR� DFFRPSDQ\� WKH� UHKDELOLWDWHG� LUULJDWLRQ� VFKHPH�� WKHUH� ZHUH� PDQ\� 1*2V� DQG�
JRYHUQPHQW�RIILFHUV�LQYROYHG� WR�SURYLGH�WKH�DJULFXOWXUDO�VHUYLFH�SDFNDJH�IRU�EXLOGLQJ�FDSDFLW\�RI�
SHDVDQWV�� $FFRUGLQJ� WR� WKH� REWDLQHG� UHVXOW� LQGLFDWHG� LQ� )LJ� ��� ���� RI� SHDVDQWV� GR� QRW� KDYH�
DJULFXOWXUDO� LQWHUYHQWLRQ� IURP� WKH� UHVW�� 7KH\� SUDFWLFHG� WKHLU� FXOWLYDWLRQ� E\� FDUU\LQJ� RXW� DQ�
H[SHULHQFH�DW�WKH�SUHYLRXV�WLPH�LQ�ZHW�VHDVRQ�RU�DQ�H[SHULHQFH�ZKLFK�VKDUHG�IURP�WKHLU�QHLJKERXU��
7KH� SHDVDQWV�ZKR� UHJDUG� DJULFXOWXUDO� LQWHUYHQWLRQ�DERXW� ����ZHUH� WDUJHW� JURXS�RI�1*2V��7KH\�
UHJDUGHG�DJULFXOWXUDO�SDFNDJH�HLWKHU�VHUYLFH�RU�PDWHULDO�VXFK�WHFKQLFDO�VXSSRUW��IHUWLOL]HU�DQG�VHHGV��
EXW� WKRVH� SHDVDQWV� ZHUH� QRW� VLJQLILFDQW� WR� LQWHQVLI\� WKHLU� SURGXFWLRQV� FRPSDUH� WR� WKH� SHDVDQW�
ZLWKRXW�LQWHUYHQWLRQ��VR�LW¶V�FRQVLVWHQW�ZLWK�HYROXWLRQ�RI�WKH�GLVWULFW�DJULFXOWXUDO�GHSDUWPHQW�VWDWHG�




