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��� (GXFDWLRQDO�H[SHULHQFHV�ZLWK�WKH�FRXUVH ��
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�� $EVWUDFW

7KUHH�XQLYHUVLWLHV�RQ�WKUHH�FRQWLQHQWV�FR�RSHUDWHG�LQ�WHDFKLQJ�JOREDO
SURGXFW�UHDOL]DWLRQ��7KH�*OREDO�3URGXFW�5HDOL]DWLRQ��*35��FRXUVH�LV�D
KLJKO\�LQQRYDWLYH�FRXUVH�LQ�ZKLFK�YLUWXDO�FODVVURRPV�DQG�ZRUNVKRSV�KDYH
EHHQ�IRUPHG�YLD�,6'1�OLQHV��LQWHUQHW�IDFLOLWLHV�DQG�RWKHU�LQIRUPDWLRQ
WHFKQRORJLFDO�PHDQV�UHSUHVHQWLQJ�WKH�VWDWH�RI�WKH�WHFKQRORJ\��7KLV
GRFXPHQW�JLYHV�DQ�LQVLJKW�WR�WKH�EDFNJURXQG��WKH�JRDOV��DQG�WKH
LPSOHPHQWDWLRQ�RI�WKH�FRXUVH��,W�DOVR�RXWOLQHV�WKH�FRXUVH�FRQWHQWV��WKH
OD\RXW��DQG�WKH�VXSSRUWLQJ�LQIUDVWUXFWXUH��7KH�*35�FRXUVH�LV�EDVHG�RQ�WKUHH
EDFNERQHV��DFDGHPLF�OHFWXUHV��FRPSDQ\�FDVH�VWXGLHV��DQG�D�SURGXFW
GHYHORSPHQW�SURMHFW��3DUDOOHO�WR�OHDUQLQJ�RI�WKH�WKHRUHWLFDO�DQG�SUDFWLFDO
EDFNJURXQGV�IURP�DFDGHPLF�DQG�LQGXVWU\�H[SHUWV��WKH�LQWHUQDWLRQDO�VWXGHQW
JURXSV�ZHUH�EXV\�ZLWK�WKH�GHYHORSPHQW�RI�D�JOREDO�SURGXFW��,W�ZDV�D
FRIIHHPDNHU�IRU�WKH�$PHULFDQ��'XWFK�DQG�.RUHDQ�PDUNHWV��7KH�UHVXOWV
DFKLHYHG�E\�WKH�VWXGHQWV�ZHUH�SUHVHQWHG�DW�WKH�*35�&ORVLQJ�:RUNVKRS�DQG
([KLELWLRQ��ZKHUH�DOO�SDUWLFLSDQWV�FDPH�WRJHWKHU�WR�PHHW�WKH�PHGLD�DQG�WKH
LQWHUHVWHG�SDUWLHV�IURP�DFDGHPLD�DQG�LQGXVWU\��7KH�*35�FRXUVH�LV�D�JRRG
H[DPSOH�RI�D�VXFFHVVIXO�XWLOL]DWLRQ�RI�WKH�RSSRUWXQLWLHV�RIIHUHG�E\�WKH�ODWHVW
WHFKQRORJLHV�IRU�WKH�LPSOHPHQWDWLRQ�RI�JOREDO�GHVLJQ�DQG�PDQXIDFWXULQJ�LQ
D�JOREDO�HQYLURQPHQW�
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�� ,QWURGXFWLRQ

���� 7UHQGV�DQG�FKDOOHQJHV

7KUHH�PHJDWUHQGV�KDYH�GLUHFW�LQIOXHQFHV�RQ�WKH�FXUUHQW�VRFLR�HFRQR�
WHFKQRORJLFDO��6(7��SODWIRUP�RI�LQGXVWULDO�SURGXFWLRQ��*OREDOL]DWLRQ�LV
GHPROLVKLQJ�WKH�JHRJUDSKLFDO��FXOWXUDO��VRFLDO��WHFKQRORJLFDO�DQG�HFRQRPLF
ERUGHUV��&XVWRPL]DWLRQ�LQWHQGV�WR�SURYLGH�DOO�JRRGV��PHDQV��DQG�VHUYLFHV
DFFRUGLQJ�WR�WKH�LQGLYLGXDO�QHHGV�RI�WKH�KXPDQ�EHLQJV��1DWXUDOL]DWLRQ�SXWV
WKH�UHODWLRQ�RI�WKH�KXPDQ�VRFLHW\�DQG�WKH�QDWXUDO�HQYLURQPHQW�LQWR�WKH
FHQWHU��DQG�LQLWLDWHV�WKLQNLQJ�DERXW�HFRORJLFDO�DQG�VXVWDLQDELOLW\�LVVXHV�RI
SURGXFW�GHYHORSPHQW�DQG�XVH��%HVLGHV�WKH�PHQWLRQHG�VRFLDO��LQGXVWULDO�
HFRQRPLF�DQG�FXOWXUDO�LQIOXHQFHV��WKH�PHJDWUHQGV�KDYH�D�SURIRXQG�LPSDFW
RQ�WKH�SUDFWLFH�RI�HQJLQHHULQJ�GHVLJQHUV�DQG�WKH�HGXFDWLRQ�RI�WKH�HQJLQHHUV
ZKR�KDYH�WR�EH�DFWLYH�XQGHU�WKLV�V\VWHP�RI�FRQVWUDLQWV��,W�UDLVHV�QHZ
FKDOOHQJHV��ZKLFK�FDQ�EH�DQVZHUHG�SURSHUO\�RQO\�LI�ZH�DUH�DZDUH�RI�WKH
QDWXUH�RI�FKDQJHV��FOHDUO\�XQGHUVWDQG�WKH�H[SHFWDWLRQV��DQG�SRVVHVV�WKH
NQRZOHGJH�DQG�VNLOOV�WKDW�DUH�QHHGHG�

$FWXDOO\��ZKDW�DUH�WKH�FKDOOHQJHV�WKDW�SURGXFW�GHVLJQHUV��GHYHORSHUV�
PDQXIDFWXUHUV�DQG�PDUNHWHUV�KDYH�WR�WDNH"�:KDW�DUH�WKH�SULQFLSOHV��UXOHV�
IDFWV��PHWKRGV��WRROV�DQG�SLHFHV�RI�NQRZOHGJH�WKDW�WKH�IXWXUH�SURGXFW
HQJLQHHUV�QHHG�WR�NQRZ�LQ�RUGHU�WR�EH�VXFFHVVIXO�LQ�JOREDO�SURGXFW
UHDOL]DWLRQ"�:KDW�DUH�JOREDO�SURGXFWV��DQG�ZKDW�FKDUDFWHULVWLFV�GLVWLQJXLVK
WKHP�IURP�WKH�FRQYHQWLRQDO�LQWHUQDWLRQDO��EUDQG�DQG�ORFDO�SURGXFWV"�+RZ�WR
WDNH�WKH�RSSRUWXQLWLHV�RIIHUHG�E\�WHFKQRORJLFDO�GHYHORSPHQWV�WR�LPSURYH�WKH
HIILFLHQF\�DQG�TXDOLW\�RI�JOREDO�SURGXFW�UHDOL]DWLRQ"�%\�ZKDW�PHDQV�FDQ�D
FRPSDQ\�DFKLHYH�FRPSHWLWLYHQHVV�RU�SUHVHUYH�LWV�OHDGLQJ�SRVLWLRQ"

,Q�WKH�ILHOG�RI�WHFKQRORJ\�DQG�NQRZOHGJH��VHYHUDO�GHYHORSPHQWV�VXSSRUW
WKH�VWHSV�WRZDUGV�JOREDO�SURGXFW�UHDOL]DWLRQ��$YDLODELOLW\�RI�WKH�WHFKQRORJ\
DQG�NQRZOHGJH�LV�KRZHYHU�MXVW�RQH�LQJUHGLHQW��EXW�DOVR�ZH�QHHG�WKH�SHRSOH
WR�HPSOR\�LW��%DVHG�RQ�WKH�VWDWHPHQWV�DQG�TXHVWLRQV�PHQWLRQHG�EHIRUH��LW
FDQ�EH�REYLRXV�IRU�HYHU\ERG\�WKDW�DGYDQFHPHQW�FDQ�EH�H[SHFWHG�RQO\�IURP
LQQRYDWLYH�HGXFDWLRQDO�FRXUVHV�WKDW�VSHFLILFDOO\�DGGUHVV�WKHVH�DQG�RWKHU
LVVXHV�RI�JOREDO�SURGXFW�UHDOL]DWLRQ�

���� 2XU�UHSO\�WR�WKH�FKDOOHQJHV

5HFRJQLWLRQ�RI�WKH�VWURQJ�QHHG�IRU�DQ�HGXFDWLRQDO�FRXUVH�WKDW�WUDQVIHUV
NQRZOHGJH�DERXW�SURGXFW�GHYHORSPHQW�LQ�D�JOREDO�FRQWH[W�DQG�GHYHORSV�WKH
VNLOOV�WR�SURGXFH�JOREDO�SURGXFWV�VWLPXODWHG�XV�WR�PDNH�VWHSV�WRZDUGV�LWV
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FDUU\LQJ�RXW��7DNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�UHTXLUHPHQWV�DQG�WKH
UHFRPPHQGDWLRQV�RI�WKH�$%(7������GRFXPHQW��WKH�DXWKRUV�GHYHORSHG�DQG
UDQ�DQ�LQWHUQDWLRQDO�FRXUVH��7KH�DLP�ZDV�WR�OHW�D�WHDP�RI�JHRJUDSKLFDOO\
GLVORFDWHG�VWXGHQWV�OHDUQ�DERXW�WKH�WKHRULHV��PHWKRGV��WRROV�DQG�V\VWHP�RI
GHVLJQLQJ��PDQXIDFWXULQJ��GLVWULEXWLQJ�DQG�XVLQJ�SURGXFWV�LQ�D�JOREDO
FRQWH[W�E\�XVLQJ�WKH�ODWHVW�UHVXOWV�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ
WHFKQRORJ\��7KH�FRXUVH�QDPHG�*OREDO�3URGXFW�5HDOL]DWLRQ��*35��ZDV
RUJDQL]HG�ZLWK�WKH�SDUWLFLSDWLRQ�RI�WKUHH�XQLYHUVLWLHV�IURP�WKUHH�FRQWLQHQWV�
7KH�LQYROYHG�XQLYHUVLWLHV�ZHUH�WKH�8QLYHUVLW\�RI�0LFKLJDQ�DW�$QQ�$UERU
�8QLWHG�6WDWHV�RI�$PHULFD���WKH�'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\��7KH
1HWKHUODQGV���DQG�WKH�6HRXO�1DWLRQDO�8QLYHUVLW\��6RXWK�.RUHD���7KH�LGHD
DQG�WKH�FRQWHQWV�RI�WKH�FRXUVH�ZDV�GHYHORSHG�E\�WKUHH�SURIHVVRUV��QDPHO\�
SURIHVVRU�GU��'HEDVLVK�'XWWD�RI�8R0��SURIHVVRU�GU��,PUH�+RUYiWK�RI�78
'HOIW��DQG�SURIHVVRU�GU��-RQJZRQ�.LP�RI�618�

7KH�FRXUVH�ZDV�FDUULHG�RXW�EDVHG�RQ�LQWHUDFWLYH�YLGHR�FRQIHUHQFLQJ�DQG
PDQ\�IDFLOLWLHV�RI�FRPSXWHU�WHFKQRORJ\��7R�HQDEOH�FRPPXQLFDWLRQ��WR�VWRUH
WKH�OHFWXUH�PDWHULDOV��DQG�WR�GLVVHPLQDWH�SURMHFW�LQIRUPDWLRQ��D�KRPHSDJH
ZLWK�EODFNERDUG�VXSSRUW�ZDV�FUHDWHG��$W�WKH�HQG�RI�WKH�VHPHVWHU��WKH
VWXGHQWV�DQG�WKH�LQVWUXFWRUV�FDPH�WRJHWKHU�IRU�D�&ORVLQJ�:RUNVKRS�DQG
([KLELWLRQ�ZKHUH�DOO�SDUWLFLSDQWV�VKRZHG�WKH�UHVXOWV�RI�WKHLU�SURMHFWV�WR�HDFK
RWKHU��WR�WKH�PHGLD��DQG�WR�WKH�LQWHUHVWHG�SDUWLHV�IURP�WKH�DFDGHPLD�DQG�WKH
LQGXVWU\��7KH�FRXUVH�KDG�D�RQH�VHPHVWHU�VFKHGXOH��VWUXFWXUHG�LQWR�ILYH
PRGXOHV��7KH�H[DFW�WLPH�VFKHGXOH�ZDV�DGDSWHG�WR�WKH�KROLGD\V�LQ�DOO�WKUHH
FRXQWULHV��WR�H[WUD�H[DPLQDWLRQ�SHULRGV��DQG�WR�RWKHU�H[FHSWLRQV�

7KLV�GRFXPHQW�SUHVHQWV�WKH�RUJDQL]DWLRQDO�DQG�LPSOHPHQWDWLRQ�GHWDLOV�RI
WKH�*35�FRXUVH��ZKLFK�SURYHG�WR�EH�VXFFHVVIXO��L��LQ�WUDQVIHUULQJ
NQRZOHGJH�DERXW�SURGXFW�GHYHORSPHQW�LQ�D�JOREDO�FRQWH[W���LL��LQ
SUHVHQWDWLRQ�RI�WKH�PHDQV�WKDW�HQDEOH�XV�WR�UHDOL]H�LW��DV�ZHOO�DV��LLL��LQ�WKH
GHYHORSPHQW�RI�WKH�VNLOOV�DQG�H[SHUWLVH�RI�VWXGHQW�JURXSV��,W�GHSLFWV�WKH
FRXUVH�FRQWHQWV��SUHVHQWV�RXU�H[SHULHQFHV��WKH�OHVVRQV�OHDUQHG��DQG�WKH
UHVXOWV�UHDFKHG�E\�PHDQV�RI�WKH�HQWKXVLDVWLF�FRQWULEXWLRQ�RI�WKH�VWXGHQWV�DQG
WKH�LQVWUXFWRUV�RI�WKH�WKUHH�XQLYHUVLWLHV�

)LJXUH�� $�VQDSVKRW�RI�WKH�JSU�FODVV
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���� 3URIHVVLRQDO�DQG�HGXFDWLRQDO�JRDOV

7KH�*OREDO�3URGXFW�5HDOL]DWLRQ�FRXUVH�LV�D�KLJKO\�LQQRYDWLYH�FRXUVH�LQ
ZKLFK�YLUWXDO�FODVVURRPV�DQG�ZRUNVKRSV�KDYH�EHHQ�IRUPHG�YLD�,6'1�OLQHV�
LQWHUQHW�IDFLOLWLHV�DQG�RWKHU�LQIRUPDWLRQ�WHFKQRORJLFDO�PHDQV�UHSUHVHQWLQJ
WKH�VWDWH�RI�WKH�WHFKQRORJ\��)LJXUH���VKRZV�D�W\SLFDO�FODVVURRP�RI�WKH�*35
FRXUVH��+HOG�LQ�WKH�IDOO�VHPHVWHU�RI�������WKH�FRXUVH�ZDV�GHVLJQHG�WR�GHDO
ZLWK�D�ZLGH�YDULHW\�RI�LVVXHV�UHODWHG�WR�GHVLJQLQJ��PDQXIDFWXUH��GLVWULEXWLRQ�
ZRUOGZLGH�PDUNHWLQJ�DQG�UHWDLOLQJ�RI�JOREDO�SURGXFWV�E\�FRQYHQWLRQDO�RU
YLUWXDO�HQWHUSULVHV��2XU�SURIHVVLRQDO�JRDOV�ZHUH�DV�IROORZV���L��H[SODLQLQJ
WKH�UHTXLUHPHQWV�IRU�JOREDO�SURGXFWV���LL��LQWURGXFLQJ�WKH�FDWHJRULHV�DQG�WKH
VSHFLILF�FKDUDFWHULVWLFV�RI�JOREDO�SURGXFWV���LLL��SURYLGLQJ�D�GHHS�LQVLJKW�LQ
ZKDW�JOREDO�SURGXFW�UHDOL]DWLRQ�PHDQV�LQ�WKH�SUDFWLFH���LY��SUHVHQWLQJ�WKH
GLIIHUHQFHV�DQG�FKDOOHQJHV�WKDW�HPHUJH�LQ�ZRUNLQJ�LQ�JHRJUDSKLFDOO\
GLVWULEXWHG�LQWHUQDWLRQDO�WHDPV���Y��PDNLQJ�WKH�VWXGHQWV�DFTXDLQWHG�ZLWK�WKH
XVH�RI�YLGHR�FRQIHUHQFLQJ�V\VWHPV��WKH�FRPSXWHU�WRROV�VXSSRUWLQJ�GLVWDQFH
GHVLJQ�FROODERUDWLRQ��WKH�QHWZRUN�EDVHG�GHVLJQ��PDQXIDFWXULQJ�DQG�SURGXFW
GDWD�PDQDJHPHQW�V\VWHPV��DV�ZHOO�DV�WKH�HPHUJLQJ�WHFKQRORJLHV��DQG��ODVW
EXW�QRW�OHDVW���YL��JLYLQJ�WKH�VWXGHQWV�KDQGV�RQ�H[SHULHQFH�LQ�GHVLJQLQJ�DQG
GHYHORSLQJ�JOREDO�SURGXFWV�IRU�VHYHUDO�WDUJHW�FXVWRPHU�JURXSV�DURXQG�WKH
ZRUOG�
$�GHILQLWLYH�DLP�RI�WKH�*35�FRXUVH�ZDV�WR�SURYLGH�NQRZOHGJH�IRU�WKH
VWXGHQWV�QRW�RQO\�DERXW�WKH�SKLORVRSKLHV��VWUDWHJLHV��SUDFWLFDO
PHWKRGRORJLHV��DQG�OHDUQW�H[SHULHQFHV��EXW�DOVR�DERXW�WKH�DGYDQFHG
LQIRUPDWLRQ�WHFKQRORJLFDO�LQIUDVWUXFWXUH�DQG�WKH�FRQFUHWH�GHVLJQ�
PDQXIDFWXULQJ�DQG�FRPPXQLFDWLRQ�WRROV�XVHG�LQ�JOREDO�SURGXFW�UHDOL]DWLRQ�

7KH�HPXODWHG�YLUWXDO�HQWHUSULVH�HQYLURQPHQW�PDGH�LW�SRVVLEOH�IRU�WKHP�WR
ZRUN�WRJHWKHU�DV�DQ�LQWHUQDWLRQDO�WHDP�XVLQJ�DQ�DUVHQDO�RI�LQIRUPDWLRQ�DQG
FRPPXQLFDWLRQ�WHFKQRORJLFDO�PHDQV��8QLILHG�FRPSXWHU�DLGHG�GHVLJQ�
DQDO\VLV��VLPXODWLRQ��SUHVHQWDWLRQ�DQG�PDQXIDFWXULQJ�WRROV�ZHUH�DYDLODEOH�DW
HDFK�RI�WKH�WKUHH�ORFDWLRQV�7KH�RSHQ�HQGHG�JOREDO�SURGXFW�GHVLJQ�DQG
PDQXIDFWXULQJ�SUREOHP�SURSRVHG�E\�WKH�IDFXOW\�PHPEHUV�UHTXHVWHG�WKH
VWXGHQWV�WR�DSSO\�WKHLU�EHVW�NQRZOHGJH��VNLOOV�DQG�LQWXLWLRQ��,W�GHILQLWHO\
UDLVHG�WKHLU�DZDUHQHVV�RI�SURGXFW�IXQFWLRQDOLW\��SHUIRUPDQFH��TXDOLW\��VDIHW\�
FRVW��HQYLURQPHQW��PDQXIDFWXULQJ�FRQVLGHUDWLRQV�DV�ZHOO�DV�RI�VWDQGDUGV�
EXGJHWLQJ��WDULIIV��ODZV��ORJLVWLFV��DQG�VR�IRUWK��8VLQJ�WKH�ZLGH�FKRLFH�RI
V\VWHPV�DQG�WRROV��WKH�VWXGHQWV�QRW�RQO\�OHDUQW�KRZ�WR�ZRUN�ZLWK�WKHVH
IDFLOLWLHV��EXW�DOVR�EHFDPH�DZDUH�RI�WKH�VWLOO�H[LVWLQJ�OLPLWDWLRQV�RI�WKH�*35
WHFKQRORJLHV��%\�PHDQV�RI�ZRUNLQJ�LQ�DQ�LQWHUQDWLRQDO�WHDP�UHDO�WLPH��WKH
VWXGHQWV�OHDUQW�KRZ�WR�PDNH�DGYDQWDJH�RI�WKH�YHUVDWLOLW\�RI�WKHLU
SURIHVVLRQDO�EDFNJURXQGV�DQG�VNLOOV��DQG�WR�DFFHSW�DQG�WR�DSSUHFLDWH�WKH
FXOWXUDO�GLIIHUHQFHV�

���� 5HODWHG�LQLWLDWLYHV��SURMHFWV�DQG�UHVXOWV

7KH�FKDOOHQJHV�IRU�GHVLJQ�HGXFDWLRQ�LQ�WKH�DJH�RI�SUROLIHUDWLRQ�RI�WKH
LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\�KDYH�EHHQ�UHFRJQL]HG�PRUH
WKDQ�D�GHFDGH�DJR��%HWWHU�DGDSWDWLRQ�RI�WKH�FXUULFXOXP�WR�WKH�FKDQJLQJ
QHHGV�RI�WKH�HFRQRP\�EHFDPH�RQH�RI�WKH�FHQWUDO�LVVXHV�RI�KLJKHU�HGXFDWLRQ�
1HZ�SROLFLHV�KDYH�EHHQ�HODERUDWHG�ZLWK�D�YLHZ�WR�WKH�UHWKLQNLQJ��UHVKDSLQJ
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DQG�UHVWUXFWXULQJ����5���RI�DFDGHPLF��EXVLQHVV�DQG�JRYHUQPHQW�VHFWRUV��7KH
QHHG�IRU�LQWHUQDWLRQDOL]DWLRQ�DQG�JOREDOL]DWLRQ�RI�DFDGHPLF�HGXFDWLRQ�LV�DQ
DFFRPSDQ\LQJ�SKHQRPHQRQ�RI�JOREDOL]DWLRQ�RI�SURGXFWLRQ�DQG�VDOHV�
$OWKRXJK�WKHUH�DUH�H[DPSOHV�IRU�H[WUDPXUDO�HGXFDWLRQ�LQ�YDULRXV�IRUPV��WKH
SULQFLSOHV��WKH�PHWKRGRORJ\�DQG�WKH�LQIUDVWUXFWXUH�RI�LQWHUDFWLYH�WHDFKLQJ
DQG�OHDUQLQJ�RQ�D�UHDOO\�JOREDO�VFDOH�KDV�QRW�\HW�EHFRPH�D�GDLO\�URXWLQH�
:DOGURQ��.��-���������VWDWHV�WKDW�WKH�:RUOG�:LGH�:HE�KDV�DOUHDG\�SURYHG
YHU\�XVHIXO�DV�DQ�DGMXQFW�WR�PRUH�WUDGLWLRQDO�PHDQV�RI�SUHVHQWLQJ�WH[WERRN
DQG�YLGHR�PDWHULDOV��+H�DOVR�PHQWLRQV�WKDW�ODUJH�XS�IURQW�LQYHVWPHQWV�KDYH
WR�EH�HQFRXQWHUHG�DQG�WKH�FRQWLQXLQJ�FRVWV�DOVR�PD\�EH�UHODWLYHO\�KLJK�
%HVLGHV�WKH�LQYHVWPHQWV�DQG�HIIRUWV�QHHGHG�WR�VHW�XS�DQG�OHWWLQJ�FRXUVHV�UXQ�
SURIHVVLRQDO�SUREOHPV�VXFK�DV��L��ILQGLQJ�WKH�VFKHPH�ZKLFK�LV�LQ�OLQH�ZLWK
WKH�REMHFWLYHV�RI�WKH�FROODERUDWLQJ�LQVWLWXWLRQV�DQG�PDWFKHV�WR�WKH
HGXFDWLRQDO�EDFNJURXQGV�RI�WKH�LQYROYHG�VWXGHQWV���LL��EXLOGLQJ�RXW�WKH
LQIUDVWUXFWXUH�WKDW�VXSSRUWV�QRW�RQO\�OHFWXULQJ��EXW�DOVR�ZRUNLQJ�WRJHWKHU
LUUHVSHFWLYH�RI�WKH�WLPH�DQG�FXOWXUDO�GLIIHUHQFHV��DQG��LLL��LQYROYLQJ
LQQRYDWLYH�SULQFLSOHV�ZKLFK�HQDEOH�WR�DFKLHYH�EHWWHU�V\QWKHVLV�RI�WKH�UHODWHG
NQRZOHGJH�DQG�PDNH�LW�SRVVLEOH�WR�OHDUQ�E\�GRLQJ��KDYH�WR�EH�VROYHG�

%HLW]��:���+HOELJ��'���������SURSRVH�YDULRXV�VWUDWHJLHV�IRU�WKH�IXWXUH
JHQHUDWLRQ�RI�HGXFDWLRQDO�V\VWHPV�IRU�SURGXFW�GHYHORSHUV��%HUWRGR��5��
������GHVFULEHV�WKRVH�IDFWRUV�WKDW�LQIOXHQFH�FRPSHWLWLYHQHVV�LQ�SURGXFW
GHYHORSPHQW�RQ�D�JOREDO�VFDOH��7KRPVRQ��$��HW�DO���������UHSRUW�RQ�WKH
,&21��SURMHFW��ZKLFK�ZDV�EURXJKW�WR�H[LVWHQFH�WR�IDFLOLWDWH�D�UHPRWH�GHVLJQ
SURMHFW�DPRQJ�WKUHH�6FRWWLVK�XQLYHUVLWLHV��%\�WKH�HQG�RI�WKH�QLQHWLHV��VHYHUDO
XQLYHUVLWLHV�KDYH�PDGH�HIIRUWV�WR�HVWDEOLVK�FRXUVHV�EDVHG�RQ�WKH
RSSRUWXQLWLHV�RIIHUHG�E\�,QWHUQHW�FRPPXQLFDWLRQ��WHOHFRQIHUHQFLQJ�DQG�RU
YLGHRFRQIHUHQFLQJ�

7KH�GLIIHUHQFHV�EHWZHHQ�FRQYHQWLRQDO�FODVVURRP�FRXUVHV�DQG�:RUOG
:LGH�:HE�EDVHG�FRXUVHV�KDYH�EHHQ�FODULILHG��1RW�RQO\�WKH�RULHQWDWLRQ�RI
WKH�HGXFDWLRQ��EXW�LWV�TXDOLW\�DQG�YDOXHV�UHFHLYHG�DWWHQWLRQ�DQG�UHOHYDQW
LVVXHV�RI�WKH�QHZ�$%(7������FULWHULD�ZHUH�DGGUHVVHG��9DULRXV�SURGXFW
GHYHORSPHQW��UHDOL]DWLRQ�DQG�PDQXIDFWXULQJ�HQJLQHHULQJ�FRXUVHV�ZHUH
RIIHUHG��VRPH�RI�WKHP�WRZDUGV�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FXOWXUDO
GLIIHUHQFHV�DQG�VRPH�RI�WKHP�WR�JHW�H[SHULHQFH�ZLWK�LQWHUQDWLRQDO�FR�
RSHUDWLRQV�
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�� &RXUVH�2XWOLQH

���� $ERXW�WKH�FRQWHQWV

7KH�GHYHORSHG�RQH�VHPHVWHU�FRXUVH�RIIHUHG�WKH�VWXGHQWV�D�V\VWHPDWLF
LQWURGXFWLRQ�WR��DQG�SUDFWLFDO�H[SHULHQFHV�ZLWK�WKH�UHDOL]DWLRQ�RI�JOREDO
SURGXFWV��7KH�HGXFDWLRQ�VWDUWHG�VWDUW�RQ��WK�6HSWHPEHU�DQG�HQGHG�RQ���QG
'HFHPEHU�������7KH�VFKHGXOH�RI�WKH�OHVVRQ�KRXUV�ZDV�DGDSWHG�WR�WKH
HGXFDWLRQDO�DQG�H[DPLQDWLRQ�SHULRGV��HYHQ�WR�WKH�KROLGD\V��RI�WKH�WKUHH
FRXQWULHV��7KH�FRXUVH�ZDV�RUJDQL]HG�DURXQG�WKUHH�EDFNERQHV��QDPHO\�
DFDGHPLF�OHFWXUHV��FRPSDQ\�FDVH�VWXGLHV�DQG�VWXGHQW�SURMHFWV�WDUJHWHG�WR
GHYHORSPHQW�RI�D�JOREDO�SURGXFW��)LJXUH����

)LJXUH����WKH�EDFNERQHV�RI�WKH�JSU�FRXUVH

7KH�FRXUVH�WRSLFV�ZHUH�VRUWHG�LQWR�ILYH�PRGXOHV��0RGXOH�,�RI�WKH�*35
FRXUVH�LV�DQ�LQWURGXFWRU\�SDUW�IRFXVLQJ�RQ�WKH�GHILQLWLRQ��FRQFHSWV�DQG
H[DPSOHV�RI�JOREDO�SURGXFWV�DQG�WKHLU�UHDOL]DWLRQ��'LVWLQJXLVKHG�VFKRODUV
ZHUH�FRQWULEXWLQJ�ZLWK�FRPSUHKHQVLYH�OHFWXUHV��,Q�PRGXOHV�,,��,,,�DQG�,9�
W\SLFDOO\�WZR�WZR�FRPSDQ\�FDVH�VWXGLHV�IURP�HDFK�FRXQWU\�ZHUH�SUHVHQWHG
DERXW�WKH�YLHZV��DSSURDFKHV��RSHUDWLRQV�DQG�SURGXFWV�RI�WKH�FRQFHUQHG
FRPSDQLHV��7KH�SUHVHQWDWLRQV�RI�WKH�FRPSDQ\�UHSUHVHQWDWLYHV�ZHUH�W\SLFDOO\
RI����PLQXWHV�GXUDWLRQ��DQG�ZHUH�IROORZHG�E\�VR�FDOOHG�GHHSHQLQJ�OHFWXUHV
WKDW�IXUWKHU�H[SODLQHG�DQG�H[SDQGHG�JLYHQ�VXEWRSLFV�RI�WKH�FDVH�VWXG\
SUHVHQWDWLRQV��7KH�GHHSHQLQJ�OHFWXUHV�ZHUH�W\SLFDOO\�RI����PLQXWHV�
0RGXOH�9�LV�WKH�FRQFOXVLYH�SDUW��ZKLFK�ILQDOL]HV�WKH�VHULHV�RI�OHFWXUHV�ZLWK
WKH�*35�:RUNVKRS��([KLELWLRQ�DQG�(GXFDWLRQDO�)RUXP�LQ�WKH�8QLYHUVLW\�RI

EHVW�LQGXVWU\

SUDFWLFHV

DFDGHPLF

UHVHDUFK�UHVXOWV

FUHDWLYH

WKLQNLQJ�DQG�ZRUNLQJ

VRUWLQJ�DQG�VWUXFWXULQJ

GHVLJQ�

SURWRW\SLQJ�

PDQXIDFWXULQJ

SURMHFW

ZULWWHQ�FRXUVH

PDWHULDOV

�ERRNV��QRWHV�

LQVWUXFWRU�DQG�LQGXVWU\
FRQVXOWDWLRQV

DFTXLUHG

NQRZOHGJH
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0LFKLJDQ�&DPSXV��'XULQJ�WKH�VHPHVWHU��WZR�LQWHUPHGLDWH�3URMHFW�5HYLHZ
PHHWLQJV��DQG�RQH�)LQDO�3URMHFW�5HYLHZ�:RUNVKRS�ZHUH�KHOG�

���� $FDGHPLF�OHFWXUHV

7KH�DFDGHPLF�OHFWXUHV�ZHUH�LQWHQGHG�WR�LQFUHDVH�WKH�DZDUHQHVV�RI�WKH�LVVXHV
UHODWHG�WR�JOREDO�SURGXFW�UHDOL]DWLRQ��WR�SUHVHQW�WKH�VWDWH�RI�WKH�DUW��DQG�WR
JLYH�DQ�LQVLJKW�LQ�WKH�VXSSRUWLQJ�PHWKRGRORJLHV�DQG�WHFKQRORJLHV��7KH
IROORZLQJ�VWDJH�VHWWLQJ�OHFWXUHV�KDYH�EHHQ�SUHVHQWHG�GXULQJ�WKH�FRXUVH�����
,QWURGXFWLRQ��FRXUVH�GHVFULSWLRQ��VHPHVWHU�SURMHFW�DQG�VSHFLDO�WRSLFV����
&RUSRUDWH�VWUDWHJLHV�SROLFLHV�IRU�JOREDOL]DWLRQ�����B0DQDJLQJ�FRPSHWLWLYH
GLVFRQWLQXLWLHV������(OHFWURQLF�FROODERUDWLRQ�DQG�YLUWXDO�WHDPLQJ�����
3URSHUWLHV�DQG�UHDOL]DWLRQ�RI�JOREDO�SURGXFWV������3URSHUWLHV�DQG�H[DPSOHV�RI
GHGLFDWHG�JOREDO�SURGXFWV������3URSHUWLHV�DQG�H[DPSOHV�RI�SODWIRUP�JOREDO
SURGXFWV������3URSHUWLHV�DQG�H[DPSOHV�RI�WUDQVIRUPDEOH�JOREDO�SURGXFWV��DQG
����3URSHUWLHV�DQG�H[DPSOHV�RI�VPDUW�JOREDO�SURGXFWV��7KH�SUHVHQWDWLRQV
ZHUH�IROORZHG�E\�TXHVWLRQ�DQG�DQVZHU�VHVVLRQV��%\�XVLQJ�YLGHR
FRQIHUHQFLQJ�KDUGZDUH�DQG�VRIWZDUH��WKH�OHFWXUHV�ZHUH�WUDQVPLWWHG�WR�DOO
ORFDWLRQV�EDVHG�RQ�WKH�+�����SURWRFRO��,W�PDGH�SRVVLEOH�OLYHO\�LQWHUDFWLRQ
ZLWK�LQWHUUXSWLRQV��FRPPHQWV��TXHVWLRQV�DQG�GLVFXVVLRQV�

���� &RPSDQ\�FDVH�VWXGLHV�DQG�GHHSHQLQJ�OHFWXUHV

7KH�FRPSDQ\�FDVH�VWXGLHV�UHYHDOHG�WKH�SKLORVRSKLHV��VWUDWHJLHV��DQG
DSSURDFKHV�IROORZHG�E\�OHDGLQJ�LQWHUQDWLRQDO�DQG�JOREDO�VWUDWHJLHV��EXW�DOVR
FODULILHG�WKHLU�XQGHUVWDQGLQJ�RI�JOREDO�SURGXFWV��JOREDO�RSHUDWLRQ�DQG�YLUWXDO
HQWHUSULVHV��7KH�OLVW�RI�FRPSDQ\�FDVH�VWXGLHV�IHDWXUHV�WKH�IROORZLQJ
SUHVHQWDWLRQV�
�� &RQFHSWXDOL]DWLRQ�RI�D�JOREDO�SURGXFW�DW�3KLOLSV�&XVWRPHU�(OHFWURQLFV

�3KLOLSV��1/��
�� 'HWDLO�GHVLJQ�RI�D�JOREDO�SURGXFW�±�D�FRQYHUWLEOH�KHOPHW��9ODPERRJ�

1/��
�� ([DPSOHV�IRU�JOREDO�GHVLJQ�DQG�GHYHORSPHQW�RI�SURGXFWV�LQ�.RUHD�

'HYLFH1HW�QHWZRUN�XQLWV�DQG�FRS\�PDFKLQHV��6DPVXQJ��.5��
�� 6RPH�ILHOG�H[SHULHQFHV�RQ�JOREDO�SURGXFW�UHDOL]DWLRQ��3'	(

$XWRPRWLYH�6ROXWLRQV��1/��
�� 7KH�JOREDOL]DWLRQ�RI�6WHHOFDVH¶V�/($3�FKDLU��6WHHOFDVH�&RUSRUDWLRQ�

86$���DQG
�� 7KH�JOREDO�GHYHORSPHQW�RI�WKH�/LQFROQ�/6�DQG�-DJXDU�6�7\SH��)RUG

0RWRU�&RPSDQ\��86$���7KH�GHHSHQLQJ�OHFWXUHV�IROORZLQJ�WKH�FDVH
VWXGLHV�LQWHUSUHW�WKH�FRPSDQ\�FDVH�VWXGLHV�IURP�VSHFLILF�SRLQWV�RI�YLHZ
DQG�SURYLGHG�H[WUD�LQIRUPDWLRQ�DERXW�WKH�JHQHUDO�LVVXHV�WKDW�DSSHDUHG�LQ
PRUH�WKDQ�RQH�FDVH�VWXG\�

7KH�GHHSHQLQJ�OHFWXUHV�LQ�0RGXOH���ZHUH�DV�IROORZV�
�� *OREDO�RU�ORFDO��ZKDW�GRHV�WKH�FXVWRPHU�WKLQN"�
�� 7KH�³WULQLW\´�RI�GHVLJQ��PDWHULDO�DQG�SURFHVVLQJ�LV�³KRO\´�LQ�SURGXFW

GHYHORSPHQW�
�� 'HVLJQ�IRU�PRGXODULW\�DQG�WUDQVIRUPDELOLW\�
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�� 1HWZRUNLQJ�IRU�JOREDO�SURGXFW�GHYHORSPHQW�
�� 9LUWXDO�SURWRW\SLQJ�RI�SURGXFWV��DQG
�� 6WDQGDUGL]DWLRQ�DQG�FXVWRPL]DWLRQ���D�SDUDGR[�IRU�HYHU�

,Q�0RGXOH����WKH�IROORZLQJ�GHHSHQLQJ�OHFWXUHV�ZHUH�SUHVHQWHG�
�� 5DSLG�SURWRW\SLQJ�RI�JOREDO�SURGXFWV�
�� 'HVLJQ�IRU�PDQXIDFWXULQJ�DQG�DVVHPEO\�
�� 7UHQGV�IRU�DGYDQFHG�PDQXIDFWXULQJ�WHFKQRORJLHV�
�� 'HVLJQ�IRU�TXDOLW\�
�� (YROXWLRQ�RI�PDQXIDFWXULQJ�V\VWHPV��DQG
�� 'HVLJQ�RI�PDQXIDFWXULQJ�V\VWHP�FRQILJXUDWLRQV�
)LQDOO\��0RGXOH���FRQWDLQHG�WKH�IROORZLQJ�GHHSHQLQJ�OHFWXUHV�
�� 6XSSO\�FKDLQ�IRU�JOREDO�RSHUDWLRQV�
�� ,QIRUPDWLRQ�PDQDJHPHQW�LQ�D�JOREDO�HQWHUSULVH�
�� 0DUNHWLQJ�E\�H�FRPPHUFH�DQG�H�EXVLQHVV��DQG
�� ,QWHUQDWLRQDO�SDWHQWV�

���� 6WXGHQWV¶�WHUP�SURMHFWV

*LYHQ�WKH�WKHRUHWLFDO��PHWKRGLFDO��WHFKQLFDO�DQG�SUDFWLFDO�EDFNJURXQG
NQRZOHGJH�IURP�DFDGHPLF�DQG�LQGXVWU\�VRXUFHV��WKH�VWXGHQWV�ZHUH�DVVLJQHG
D�VHPHVWHU�SURMHFW�DLPLQJ�DW�D�JOREDO�SURGXFW��D�FRIIHHPDNHU�IRU�WKH
$PHULFDQ��'XWFK�DQG�.RUHDQ�PDUNHW��7KH�WDVN�FRYHUHG�GHVLJQLQJ�

GHYHORSLQJ�DQG�SK\VLFDO�SURWRW\SLQJ�WKH�FRIIHH�GLVSHQVHU��)LJXUH�����7KH
JURXSV�RI�VL[�VWXGHQWV��WZR�VWXGHQWV�IURP�HDFK�XQLYHUVLW\��ZRUNHG�WRJHWKHU
ZLWK�HDFK�RWKHU�DQG�ZLWK�WKHLU�LQVWUXFWRUV�WKURXJKRXW�WKH�VHPHVWHU��7KH
VWXGHQWV�FRXOG�H[SHULPHQW�ZLWK�WKH�FXOWXUDO�GLIIHUHQFHV�DQG�WKH�GLIIHUHQFHV
LQ�WKH�SURIHVVLRQDO�EDFNJURXQGV�DQG�LQWHUHVWV��7KH�JURXSV�PDGH�H[WHQVLYH
XVH�RI�WKH�DYDLODEOH�FRPPXQLFDWLRQ�FKDQQHOV��YLGHR��DQG�QHWZRUN
FRQIHUHQFLQJ�VRIWZDUH��EODFNERDUG�DQG�FKDW�PHDQV��ILOH�WUDQVIHU�WRROV�
&$'�&$(�&$0�VRIWZDUH��SK\VLFDO�FRQFHSW�PRGHOLQJ��UDSLG�SURWRW\SLQJ
DQG�DGYDQFHG�PDQXIDFWXULQJ�HTXLSPHQW��)LJXUH����

)LJXUH�� 7KH�µJOREDO�SURGXFW¶�DV�VHHQ�E\�RQH�JURXS�RI�VWXGHQWV
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7KH�YHU\�ILUVW�SURMHFW�PHHWLQJV�ZHUH�GHGLFDWHG�WR�KHOS�WKH�VWXGHQWV�JHW
DFTXDLQWHG�DQG�JHW�FORVHU�WR�HDFK�RWKHU��$V�PHQWLRQHG�HDUOLHU��WKH
DVVHVVPHQW�RI�WKH�SURMHFW�KDSSHQHG�WZR�WLPHV�GXULQJ�WKH�VHPHVWHU�
FRPSOHWHG�ZLWK�D�ILQDO�SURMHFW�GHPRQVWUDWLRQ�DQG�H[KLELWLRQ��7KH�UHVXOWV�RI
WKH�DFWLYLWLHV�RI�WKH�JURXSV�ZHUH�ILQDOO\�SUHVHQWHG�DW�WKH�*35�:RUNVKRS�LQ
8QLYHUVLW\�RI�0LFKLJDQ�FDPSXV��ZKHUH�WKH�VWXGHQWV�DQG�WKH�LQVWUXFWRUV
FDPH�WRJHWKHU�WR�PHHW�DQG�WR�ZRUN�WRJHWKHU�IDFH�WR�IDFH�DW�WKH�HQG�RI�WKH
VHPHVWHU��7KH�SURMHFW�GHOLYHUDEOHV�ZHUH��L��YHUEDO�SUHVHQWDWLRQV���LL��ZULWWHQ
SURMHFW�UHSRUWV���LLL��SRVWHUV�IRU�WKH�H[KLELWLRQ��DQG��LY��YDULRXV�SK\VLFDO
PRGHOV��PRFN�XSV��D�SDUWLDOO\�ZRUNLQJ�PRGHOV��SURWRW\SHV�RI�WKH�SURGXFWV
DQG�VXEV\VWHPV��

)LJXUH�� 7RZDUGV�D�JOREDO�SURGXFW
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�� $ERXW�JOREDO�SURGXFWV

���� 'HILQLWLRQ�RI�JOREDO�SURGXFWV

,W�LV�HYLGHQW�WKDW�JOREDO�SURGXFWV�DUH�WKRVH�SURGXFWV��ZKLFK�DUH�SURGXFHG�DQG
PDUNHWHG�LQWHUQDWLRQDOO\��DV�RSSRVHG�WR�WKRVH�RQHV��ZKLFK�DUH�SURGXFHG
ORFDOO\��DQG�PDLQO\�IRU�WKH�ORFDO�PDUNHW��7KH�SURGXFWV�PDUNHWHG�ZRUOGZLGH
PXVW�KDYH�HYHU\ZKHUH�DWWUDFWLYH�DQG�RU�ORFDOO\�GLVWLQFWLYH�SURGXFW
FKDUDFWHULVWLFV��+RZHYHU��QRW�DOO�LQWHUQDWLRQDOO\�PDUNHWHG�SURGXFWV�FDQ�EH
FRQVLGHUHG�JOREDO�SURGXFWV��HYHQ�LI�WKH\�KDYH�JOREDO�FKDUDFWHULVWLFV��7KHUH�LV
D�IXQGDPHQWDO�GLOHPPD�UHODWHG�WR�WKH�QRWLRQ�RI�JOREDO�SURGXFWV��7KH�URRWV
RI�WKH�GLOHPPD�DUH�LQ�WKDW�VHYHUDO�QRQ�JOREDO�SURGXFWV�PD\�VKRZ�JOREDO
SURSHUWLHV��DQG�WKH�SULQFLSOHV�RI�GLVWLQFWLRQ�KDYH�QRW�\HW�EHHQ�FODULILHG��7KH
GLOHPPD�H[LVWV�DOVR�LQ�WKH�UHDO�OLIH��QDPHO\��LQ�GHILQLQJ�WKH�SURGXFWV�DQG
FKDUDFWHULVWLFV�WKDW�ZLOO�EH�DSSUHFLDWHG�E\�D�VXIILFLHQWO\�ODUJH�JURXS�RI
FXVWRPHUV�DQG�ILQGLQJ�ZD\V�WR�GHVLJQ�DQG�SURGXFH�SURGXFWV�WR�WKH�YHU\
VSHFLILF�QHHGV�RI�LQGLYLGXDOV�LQ�GLIIHUHQW�UHJLRQV�RI�WKH�ZRUOG��$OO�WKHVH
FRQVLGHUDWLRQV�VWUDLJKWIRUZDUGO\�OHDG�XV�WR�WKH�QHFHVVLW\�RI�D�SUDJPDWLF
GHILQLWLRQ�RI�D�JOREDO�SURGXFW��LW�LV�DQ�LQGXVWULDOO\�SURGXFHG�DUWLIDFW��ZKLFK
�D��LV�LQWHQWLRQDOO\�GHVLJQHG�WR�PDQLIHVW�DV�D�JOREDO�SURGXFW���E��FDQ�EH
PDUNHWHG�LQ�VXIILFLHQW�ODUJH�TXDQWLWLHV�ZLWK�SURILW�ZRUOG�ZLGH���F��RZQV
HQRXJK�VSHFLILF�JOREDO�FKDUDFWHULVWLFV�WKDW�DUH�DSSUHFLDWHG�HYHU\ZKHUH�WKH
SURGXFW�LV�PDUNHWHG��DQG��G��LV�SURGXFHG�LQ�D�JOREDO�RUJDQL]DWLRQ�E\�JOREDO
WHFKQRORJLHV�

7KH�DFDGHPLF�OHFWXUHV��FRPSDQ\�FDVH�VWXGLHV�DQG�SUDFWLFDO�H[SHULHQFHV
FODULILHG�IRU�WKH�VWXGHQWV�WKDW�SURGXFWV�LQWHQGHG�WR�REWDLQ�JOREDO
DSSUHFLDWLRQ�GR�QHHG�WR�KDYH�SURSHUWLHV�DQG�RU�IHDWXUHV�DW�OHDVW�LQ�WKH
IROORZLQJ�VL[�JHQHULF�FODVVHV�RI�FKDUDFWHULVWLFV���D��IXQFWLRQDO���E��DHVWKHWLF�
�F��HUJRQRPLFV���G��WHFKQRORJ\���H��VXVWDLQDELOLW\�DQG��I��PDUNHWLQJ��7KH
PRVW�LPSRUWDQW�DVSHFW�RI�VROYLQJ�WKH�GLOHPPD�EHWZHHQ�FXVWRPL]DWLRQ�DQG
JHQHUDOL]DWLRQ�LV�FKRRVLQJ�WKH�H[WHQW�WR�ZKLFK�D�SURGXFW�VKRXOG�EH�WDLORUHG
WR�WKH�WDUJHW�FXVWRPHU��7KLV�FDQ�EH�GRQH�LQ�YDULRXV�IRUPV�E\�UHO\LQJ�RQ�RQH
RI�WKH�IROORZLQJ�FODVVHV�RI�JOREDO�SURGXFWV��(YHQ�LI�WKH�SURSHU�FKRLFH�LV
PDGH�IRU�WKH�FDWHJRU\�RI�WKH�SURGXFW��LVVXHV�VXFK�DV�KRZ��D��WR�WDLORU�WKH
SURGXFW�WR�FXVWRPHUV
�QHHGV���E��WR�IXOILO�ORFDO�VWDQGDUGV�DQG�OHJDO�FRGHV�
DQG��F��WR�DFKLHYH�WKH�PRVW�HIIHFWLYH�PDQXIDFWXULQJ�RQ�D�JOREDO�VFDOH��KDYH
WR�EH�DQVZHUHG�
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���� &DWHJRULHV�RI�JOREDO�SURGXFWV

7KHUH�DUH�VHYHUDO�SRVVLELOLWLHV�IRU�LQWURGXFLQJ�FODVVLILFDWLRQV�RU�WD[RQRPLHV
RYHU�JOREDO�SURGXFWV��)URP�WKH�PDQ\�SRVVLELOLWLHV��ZH�SUHVHQWHG�WZR�IRU�WKH
VWXGHQWV�WKDW�JDYH�D�SODWIRUP�IRU�RXU�GLVFXVVLRQV��2QH�RI�WKH�WZR
FODVVLILFDWLRQV�ZDV�DFFRUGLQJ�WR�WKH�PDQLIHVWDWLRQ�RI�JOREDO�SURGXFWV��ZKLFK
DOORZHG�XV�WR�GLVWLQJXLVK�EHWZHHQ��L��LQYHVWPHQW�SURGXFWV���LL��FRQVXPHU
GXUDEOHV���LLL��VRIWZDUH�SURGXFWV���LY��SHUVRQDO�EHORQJLQJV��DQG��Y��VHUYLFH
SURGXFWV��7KH�RWKHU�ZD\�RI�FODVVLILFDWLRQ�ZDV�WKH�SKLORVRSK\�IROORZHG�LQ
GHVLJQLQJ�RI�JOREDO�SURGXFWV��WKDW�DOVR�KDG�WR�GR�ZLWK�WKH�ZD\�RI
LPSOHPHQWDWLRQ���)URP�WKLV�DVSHFW��ZH�LGHQWLILHG��D��GHGLFDWHG���E��SODWIRUP�
�F��WUDQVIRUPDEOH��G��VPDUW��DQG��H��K\EULG�JOREDO�SURGXFWV�

'XULQJ�WKH�GHYHORSPHQW�RI�JOREDO�SURGXFWV��D�GHFLVLRQ�KDV�WR�EH�PDGH�WR
ZKDW�H[WHQW�DQ�RUGHU�IURP�D��JOREDO��FXVWRPHU�KDV�WR�EH�WDNHQ�LQWR
FRQVLGHUDWLRQ�LQ�WKH�FRPSDQ\�SURFHVVHV��7KH�DERYH�PHQWLRQHG�ILYH
FDWHJRULHV�DUH�DOWHUQDWLYH�VROXWLRQ�IUDPHZRUNV�LQ�ZKLFK�WKH�FXVWRPHUV¶
H[SHFWDWLRQV�IRU�JOREDO�SURGXFWV�FDQ�EH�SXW�LQWR�IXQFWLRQV��IRUPV��PDWHULDOV
DQG�FKDUDFWHULVWLFV��7KLV�ZD\��WKH�FRPSDQLHV�SURGXFLQJ�JOREDO�SURGXFWV�FDQ
VKLIW�IURP�WKH�FRQYHQWLRQDO�IRUHFDVW�GULYHQ�SURGXFWLRQ�WR�FXVWRPHU�RUGHU
GULYHQ�SURGXFWLRQ�

���� 'HGLFDWHG�JOREDO�SURGXFWV

7KH�JOREDO�SURGXFWV�EHORQJLQJ�WR�WKLV�FODVV�DUH�SURGXFHG�LQ�YDULDWLRQV�
WDLORUHG�WR��DQG�GLVWULEXWHG�DFFRUGLQJ�WR�WKH�ORFDO�QHHGV��7KXV��FXVWRPL]DWLRQ
RI�WKHVH�SURGXFWV�FDQ�EH�PDGH�H[FOXVLYHO\�E\�WKH�PDQXIDFWXUHU��7KLV�LV�WKH
FODVVLFDO�VROXWLRQ�IRU�JHRJUDSKLFDOO\�FXVWRPL]HG�SURGXFWV��7KH�WHFKQLFDO
VROXWLRQV�RI�WKH�SURGXFW�UHIOHFW�WKH�ORFDO�SUHIHUHQFHV�DQG�FRQGLWLRQV��H�J�
ZKHWKHU�IXHOHG�E\�HOHFWULFLW\��JDV��RLO��FRNH�RU�ZRRG��DV�DYDLODEOH�ORFDOO\��
)XUWKHUPRUH��WKH�SURGXFWV�IROORZ�WKH�ORFDO�VWDQGDUGV�DQG�WKHLU�DSSHDUDQFH
UHIOHFWV�WKH�ORFDO�FXOWXUH�

���� 3ODWIRUP�JOREDO�SURGXFWV

7KHVH�JOREDO�SURGXFWV�DUH�EXLOW�DURXQG�VRPH�SHUPDQHQW�FRUH�FRPSRQHQWV�
RU�VRPH�LQYDULDQW�IXQFWLRQDO�FRPSRQHQWV��E\�XVLQJ�D�VHW�RI�YDULDQW
FRPSRQHQWV�DFFRUGLQJ�WR�SDUWLFXODU�UHTXHVWV��&XVWRPL]DWLRQ�RI�WKHVH
SURGXFWV�LV�W\SLFDOO\�EHORQJV�WR�WKH�UHVSRQVLELOLW\�RI�WKH�PDQXIDFWXUHU��EXW
LQ�FHUWDLQ�FDVHV�IXUWKHU�FXVWRPL]DWLRQ�E\�WKH�XVHU�LV�DOVR�SRVVLEOH��7KLV
SKLORVRSK\�LV�VSUHDGLQJ�YHU\�UDSLGO\�LQ�WKH�FDU�PDQXIDFWXULQJ�LQGXVWU\
QRZDGD\V��)RU�LQVWDQFH��GLIIHUHQW�PDNHV�RI�FDUV��XQGHU�GLIIHUHQW�EUDQG
QDPHV��DUH�EXLOW�E\�XVLQJ�WKH�VDPH�IUDPHV�RU�FKDVVLV�HOHPHQWV�

���� 7UDQVIRUPDEOH�JOREDO�SURGXFWV

7KH�VHW�RI�FRPSRQHQWV�IRUPLQJ�WKH�WUDQVIRUPDEOH�JOREDO�SURGXFWV�FDQ�EH
UHVWUXFWXUHG�LQWR�FRQILJXUDWLRQV�WKDW�PDWFK�XS�WKH�ORFDO�QHHGV��7KH
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PDQXIDFWXUHU�RI�WKHVH�SURGXFWV�SURYLGHV�RSSRUWXQLWLHV�IRU�FXVWRPL]DWLRQ�E\
DSSO\LQJ�SULQFLSOHV�RI��H�J��GHVLJQ�IRU�PRGXODULW\�DQG�IRU�PXOWLIXQFWLRQDOLW\�
EXW�FXVWRPL]DWLRQ�DFFRUGLQJ�WR�WKH�QHHG�RI�WKH�DFWXDO�DSSOLFDWLRQ��WR�WKH
SHUVRQDO�SUHIHUHQFHV�RU�WR�WKH�HQYLURQPHQWDO�FRQVLGHUDWLRQV�LV�H[SHFWHG
IURP�WKH�HQG�XVHU��&HUWDLQ�VSRUW�JRRGV�DUH�WKH�EHVW�H[DPSOHV��'HSHQGLQJ�RQ
WKH�JRDO�RI�WKH�SK\VLFDO�WUDLQLQJ��YDULRXV�FRQILJXUDWLRQV�FDQ�EH�SXW�WRJHWKHU
IURP�WKH�PDUNHWHG�VHW�RI�WKH�SURGXFW�FRPSRQHQWV��7KH�DFWXDO�VHW�XS�FDQ�EH
ILQH�WXQHG�WR�WKH�PRYHPHQW��IRUFH�DQG�VSHHG�UHTXHVWHG�E\�WKH�XVHU�
7UDQVIRUPDELOLW\�FDQ�H[WHQG�WKH�XVHIXO�OLIH�RI�WKH�SURGXFWV�

���� 6PDUW�JOREDO�SURGXFWV

7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�WKH�RWKHU�FODVVHV�DQG�WKLV�FODVV�RI�JOREDO
SURGXFWV�LV�LQ�WKH�FDSDELOLW\�RI�DFKLHYLQJ�D�FHUWDLQ�OHYHO�RI�VHOI�DGDSWDWLRQ�
7KDW�LV��WKHVH�SURGXFWV�DUH�GHVLJQHG�DQG�LPSOHPHQWHG�LQ�VXFK�D�ZD\�WKDW
WKH\�DGDSW�WKHPVHOYHV�WR�WKH�YDU\LQJ�HQG�XVHUV�DQG�WR�WKHLU�QHHGV�EDVHG�RQ
VHWWLQJ��WHDFKLQJ��OHDUQLQJ�DQG�RU�UHDVRQLQJ��$�SHUVRQDO�FDUH�WDNHU�V\VWHP
FDQ�EH�PHQWLRQHG�DV�D�W\SLFDO�H[DPSOH�IRU�WKLV�VROXWLRQ��$IWHU�WKH�GDLO\
VHWWLQJV�DQG�WKH�FRQWURO�IURP�WKH�XVHU��WKH�V\VWHP�DGMXVWV�LWVHOI��IRU�LQVWDQFH�
WR�WKH�ZDNH�XS�FXVWRPV�RI�WKH�XVHU��7KH�IXQFWLRQDOLW\�RI�WKH�SURGXFW�FDQ�EH
XSJUDGHG�E\�UHSODFLQJ�WKH�HPEHGGHG�ILUPZDUH�DQG�RU�VRIWZDUH�FRPSRQHQWV�
(QKDQFHPHQW�DQG�XSJUDGLQJ�OHQG�WKHPVHOYHV�WR�D�ORQJHU�XVHIXO�OLIH�RI�WKH
JOREDO�SURGXFWV�
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�� $ERXW�YLUWXDO�HQWHUSULVHV

���� 7KH�FRQFHSW�RI�YLUWXDO�HQWHUSULVHV

7KH�PXOWLQDWLRQDO�FRPSDQLHV�DUH�NQRZQ�WR�GR�EXVLQHVV�LQ�D�YDULHW\�RI
LQWHUQDWLRQDO�PDUNHWV��EXW�PD\�SXUVXH�GLIIHUHQW�W\SHV�RI�PXOWL�GRPHVWLF�RU
LQWHUQDWLRQDO�VWUDWHJ\�LQ�GLIIHUHQW�FDVHV��7RZDUGV�JOREDOL]DWLRQ��FRPSDQLHV
W\SLFDOO\�LQYROYH�ORFDO�DQG�RU�LQWHUQDWLRQDO�VXEFRQWUDFWRUV�WR�H[WHQG�WKHLU
FDSDFLWLHV�DQG�WR�SUROLIHUDWH�JHRJUDSKLFDOO\�ZLWKRXW�IXUWKHU�LQYHVWPHQWV�
:KDW�LV�LPSRUWDQW�KHUH�LV�WKDW��DOWKRXJK�WKH�FRPSDQ\�LV�RSHUDWLQJ�RQ�PRUH
WKDQ�RQH�PDUNHW�DW�WKH�VDPH�WLPH��LW�WUHDWV�DOO�WKHVH�PDUNHWV�DV�D�GRPHVWLF
PDUNHW��&RPSHWLWLRQ�LV�GHDOW�ZLWK�LQ�HDFK�FRXQWU\�RQ�D�VWDQG�DORQH�EDVLV��$W
DQ�HYHQ�KLJKHU�OHYHO�RI�LQGXVWULDO�DQG�FRPPHUFLDO�HVFDODWLRQ��SURGXFWV�DUH
SURGXFHG�DW�GLIIHUHQW�JHRJUDSKLFDO�ORFDWLRQV�ZLWK�LQWHUQDWLRQDO
VXEFRQWUDFWRUV�DQG�WKH�FRPSDQ\�PDUNHWV�WKHVH�SURGXFWV�QRW�RQO\�LQ�WKH
FRXQWU\�RI�IDEULFDWLRQ��EXW�DOVR�LQ�RWKHU�FRXQWULHV��6XFK�D�JOREDOO\�RSHUDWLQJ
FRPSDQ\�KDV�GLVWULEXWLRQ�V\VWHPV�LQ�WKH�NH\�IRUHLJQ�PDUNHWV�WKDW�HQDEOH
FURVV�VXEVLGL]DWLRQ��LQWHUQDWLRQDO�UHWDOLDWLRQ�DQG�ZRUOG�VFDOH�YROXPHV�

7KH�QRWLRQ�RI�WKH�YLUWXDO�HQWHUSULVH�JUHZ�RXW�RI�WKH�JOREDO�FRPSDQLHV�
DQG�DGRSWHG�QHZ�SKLORVRSK\�LQ�WHUPV�RI�WKH�VWUDWHJ\�RI�RSHUDWLRQ�
JHRJUDSKLFDO�FROODERUDWLRQ�DQG�SURYLGLQJ�UHVRXUFHV��$�YLUWXDO�HQWHUSULVH�LV
DQ�RUJDQLF��KROLVWLF��FRPELQDWLRQ�RI�IXQFWLRQDO�VWUXFWXUDO�FRPSRQHQWV��$
9(�LV�W\SLFDOO\�QXUWXULQJ�D�FXOWXUH�RI�LQQRYDWLRQ�WRJHWKHU�ZLWK�FDSWXULQJ�DQG
KDUQHVVLQJ�VNLOOV�DQG�H[SHUWLVH��,W�PDNHV�WKH�EHVW�XVH�RI�H[SHUWLVH�RI
RXWVLGHUV�WR�SOXJ�JDSV�LQ�WKLQNLQJ�DERXW�WKH�QHHGHG�RU�FKDOOHQJLQJ�SURGXFWV�
7KH�DGDSWLYH�RUJDQL]DWLRQ�VWUXFWXUH�UHVXOWV�LQ�D�G\QDPLF�HQWHUSULVH�WKDW
UHVSRQGV�SURPSWO\�WR�QHZ�SUREOHPV�DQG�RSSRUWXQLWLHV�DV�WKH\�DULVH�

2QH�RI�WKH�DLPV�RI�WKH�FRXUVH�ZDV�WR�FODULI\�WKH�FRQFHSW�RI�D�YLUWXDO
HQWHUSULVH��9(��DQG�OHW�WKH�VWXGHQWV�JHW�H[SHULHQFH�ZLWK�VRPH�HOHPHQWV�RI�D
YLUWXDO�HQWHUSULVH��ZKLFK��LQ�WKLV�FDVH��ZDV�HPXODWHG�ZLWKLQ�WKH�DFDGHPLF
SDUWQHUV���7KH�QRWLRQ�RI�YLUWXDO�HQWHUSULVH�KDV�EHHQ�LQWURGXFHG�DV�D
GHFHQWUDOL]HG�G\QDPLF�QHWZRUN�ZLWK�FRRSHUDWLRQ�EURNHUV�VWLPXODWLQJ�WKH
FRRSHUDWLRQ�WKURXJK�VHUYLFLQJ��,W�ZDV�PDGH�FOHDU�WKDW�D�9(�QHHGV�DGYDQFHG
SURGXFWLRQ�IDFLOLWLHV��HIIHFWLYH�FRPPXQLFDWLRQ�LQIUDVWUXFWXUH��DQG�ORJLVWLFV
DQG�FRQWURO�WR�DFKLHYH�D�ZHOO�V\QFKURQL]HG�EHKDYLRU�RI�WKH�LQWHUDFWLQJ��UHDO
RU�YLUWXDO��FRPSDQLHV��7KH�UHVRXUFHV�DUH�WKH�DGPLVVLEOH�YDULDEOHV�RI�WKH�9(
FRQILJXUDWLRQ��5HDO�WLPH�PRQLWRULQJ�RI�WKH�YLUWXDO�HQWHUSULVHV�QHHGV
LQWHJUDWLRQ�RI�LQIRUPDWLRQ�PRGHOV�UDQJLQJ�IURP�D�JHRJUDSKLFDOO\�GLVWULEXWHG
VLWH�PRGHOLQJ�WR�D�VKRS�IORRU�OHYHO�PRGHOLQJ�
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���� 7KH�QHFHVVLWLHV�WR�RSHUDWH�DV�D�YLUWXDO�HQWHUSULVH

$FFRUGLQJ�WR�RXU�XQGHUVWDQGLQJ��JOREDO�LV�PRUH�WKDQ�MXVW�EHLQJ
LQWHUQDWLRQDO��*OREDO�SURGXFW�UHDOL]DWLRQ�DVVXPHV�D�FRPSDQ\�LV�DFWLYH�RQ
IRXU�LQWHUWZLQHG�DFWLYLW\�ILHOGV��QDPHO\�
�� 'HYHORSPHQW�RI�SURGXFW�SROLFLHV
�� &UHDWLRQ�RI�JHRJUDSKLFDO�VWUDWHJLHV
�� 'HYHORSPHQW�RI�WKH�WHFKQRORJLFDO�LQIUDVWUXFWXUH
�� (IIHFWXDWH�RUJDQL]DWLRQ�DQG�PDQDJHPHQW

$FWLYLWLHV�LQ�WKH�ILHOG�RI�SURGXFW�SROLFLHV�FRYHU��D��GHYHORSPHQW�RI�SURGXFW�
PDUNHW�WHFKQRORJ\��307��SODQV���E��JHQHUDWLQJ�LQQRYDWLYH�LGHDV�IRU�JOREDO
SURGXFWV���F��GHYHORSPHQW�RI�QHZ�SURGXFW�LQWURGXFWLRQ�SODQV���G�
VXVWDLQDEOH�GHYHORSPHQW�RI�JOREDO�SURGXFWV���H��LQFUHDVLQJ�VWDQGDUGL]DWLRQ
RI�SURGXFWV���I��LQFUHDVLQJ�FXVWRPL]DWLRQ�RI�WKH�SURGXFWV��DQG��J��LQFUHDVLQJ
WKH�PRGXODULW\�RI�SURGXFWV�IDPLOLHV�

$FWLYLWLHV�UHODWHG�WR�FUHDWLRQ�RI�JHRJUDSKLFDO�VWUDWHJLHV�DUH��D��SROLWLFDO�
HFRQRPLF�DQG�VRFLDO�DQDO\VLV�RI�WKH�WDUJHW�HQYLURQPHQWV���E��VSHFLILFDWLRQ�RI
ORFDWLRQV�IRU�GHYHORSPHQW�FHQWHUV���F��HODERUDWLRQ�RI�GLVWULEXWLRQ�SROLFLHV
DQG�VWUDWHJLHV���G��PHDVXULQJ�WKH�SHUIRUPDQFH�DQG�WKH�LPSDFW���H�
DFTXLVLWLRQ�RI�UHTXHVWHG�FDSDFLWLHV��DQG��I��DOORFDWLRQ�SODQ�IRU�SURGXFWLRQ
UHVRXUFHV��DQG��J��PDQDJLQJ�KXPDQ�UHVRXUFHV�

'HYHORSPHQW�RI�WKH�WHFKQRORJLFDO�LQIUDVWUXFWXUH�FRQFHUQV��D�
LPSOHPHQWDWLRQ�RI�FRQYHUWLEOH�PDQXIDFWXULQJ�OLQHV���E��EXLOGLQJ�PXOWL�
IXQFWLRQDO�NQRZOHGJH�EDVHV���F��HVWDEOLVKPHQW�RI�PXOWL�FKDQQHO
FRPPXQLFDWLRQ�QHWZRUNV���G��LQWHUIDFLQJ�KHWHURJHQHRXV�KDUGZDUH�DQG
VRIWZDUH�V\VWHPV��DQG��H��DGYDQFHPHQW�LQ�NQRZOHGJH�HOLFLWDWLRQ�DQG
SURFHVVLQJ�
2UJDQL]DWLRQ�WDVNV�LQFOXGH��D��LQWURGXFWLRQ�RI�SURMHFW�RULHQWHG�WKLQNLQJ�DQG
ZRUNLQJ���E��GHFRPSRVLWLRQ�RI�WKH�DFWLYLWLHV�RQ�HQWHUSULVH��SURJUDP��SURMHFW
DQG�WDVN�OHYHOV���F��GLVWULEXWLRQ�RI�WKH�EXVLQHVV�IXQFWLRQ�LQ�WKH�WDUJHW�UHJLRQ�
�G��V\VWHPDWL]DWLRQ�DQG�SUROLIHUDWLRQ�RI�VHUYLFHV��DQG��H��XQFHDVLQJ�SURJUHVV
WRZDUGV�IXOO\�YLUWXDO�FRPSDQ\�RSHUDWLRQ�DQG�PDQDJHPHQW�

���� 7KH�LQIRUPDWLRQ�WHFKQRORJLFDO�LQIUDVWUXFWXUH�XVHG�E\�WKH
*35�VWXGHQWV

7R�WHFKQLFDOO\�VXSSRUW�WKH�VWXGHQW�SURMHFWV��D�PXOWL�V\VWHPV�LQIRUPDWLRQ
WHFKQRORJLFDO�LQIUDVWUXFWXUH�RI�D�YLUWXDO�HQWHUSULVH�KDV�EHHQ�HPXODWHG��ZKLFK
ZDV�DOVR�XVHG�IRU�WKH�FODVVURRPV��7KH�DXGLR�YLGHR�FRPPXQLFDWLRQ�ZDV
EDVHG�RQ�WKH�WZR�GRXEOH�,6'1�OLQHV��ZLWK�D�PD[LPXP�EDQGZLGWK�RI����
.ELW�V��2QH�RI�WKH�XQLYHUVLWLHV�PDGH�WKH�VLPXOWDQHRXV�WKUHH�SRLQW
FRQIHUHQFLQJ�DYDLODEOH��SURYLGLQJ�WKH�WHFKQLFDO�SRVVLELOLW\�WR�LQYROYH�WKH
SDUWLFLSDQWV�DW�WKH�WKUHH�ORFDWLRQV�LQ�LQWHUDFWLYH�OHFWXUHV��7KH�XVHG�V\VWHPV
ZHUH��D��9LHZVWDWLRQ���E��3ODFHZDUH���F��:HE�VLWH�ZLWK�EODFNERDUG���G��1HW�
PHHWLQJ���H��&$'��&$(��&$33��DQG�&$0�SDFNDJHV���I��H�9LV�V\VWHP�DQG
�J��RIILFH�GRFXPHQWDWLRQ�DQG�DGPLQLVWUDWLRQ�SDFNDJHV��$W�HDFK�ORFDWLRQ��D
9LHZVWDWLRQ�YLGHR�FRQIHUHQFLQJ�V\VWHP�ZDV�XVHG�WR�HVWDEOLVK�YLGHR�DQG
DXGLR�FRQQHFWLRQ�LQ�EHWZHHQ�WKH�SDUWLFLSDWLQJ�XQLYHUVLWLHV��)LJXUH�����7KLV
V\VWHP�XVHG�IRXU�,6'1�OLQHV�SDUDOOHO��DQG�DSSOLHG�WKH�+�����SURWRFRO�WR
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FRPPXQLFDWH�03(*�FRPSUHVVHG�YLGHR�ZLWK�D�UDWH�RI�XS�WR����IUDPHV�SHU
VHFRQG��7KH�V\VWHP�LV�DEOH�WR�UHFHLYH�YLGHR�LQSXW�IURP�WKUHH�VHOHFWDEOH
VRXUFHV��WRJHWKHU�ZLWK�KLJK�TXDOLW\�DXGLR�IURP�DQ�H[WHUQDO�PLFURSKRQH��7KH
V\VWHP�WDNHV�FDUH�RI�VXSSUHVVLQJ�HFKR�DQG�UHGXFLQJ�WKH�DPELHQW�QRLVH�
7KHVH�SURYHG�WR�EH�YHU\�LPSRUWDQW�GXH�WR�WKH�H[WUHPH�JHRJUDSKLFDO
GLVWDQFHV�
7KH�3ODFHZDUH�VRIWZDUH�ZDV�XVHG�WR�FRPPXQLFDWH�3RZHU3RLQW�SUHVHQWDWLRQ
VOLGHV�DQG�FRPSXWHU�VFUHHQ�FRQWHQWV�RI�WKH�OHFWXUHUV��,W�PDGH�LW�SRVVLEOH�IRU
WKH�SDUWLFLSDQWV�WR�VHH�WKH�DQLPDWHG�PDWHULDOV�DW�WKH�WKUHH�ORFDWLRQV��WR
UHFRUG�WKH�SUHVHQWDWLRQV��VOLGHVKRZ�LQFOXGHG���DQG�HQDEOHG�WKH�WHFKQLFDO
VXSSRUW�VWDII�WR�FRPPXQLFDWH�E\�PHDQV�RI�FKDW�ZLQGRZV�ZLWKRXW
LQWHUUXSWLQJ�WKH�OHFWXUH�7KH�VOLGHV�ZHUH�DOVR�FRPPXQLFDWHG�RYHU�WKH
,QWHUQHW��(DFK�ORFDWLRQ�ZDV�HTXLSSHG�ZLWK�IDFLOLWLHV�WR�SURMHFW�YLVXDO�LPDJHV
RQ�D�ODUJH�VFUHHQ��7ZR�FDPHUDV�ZHUH�XVHG�WR�VKRZ�WKH�OHFWXUHU�DQG�WKH
DXGLHQFH�VLPXOWDQHRXVO\��)LJXUH�����3ODFHZDUH�DOVR�HQDEOHG�WR�UHPRWHO\
DVVLVW�WKH�OHFWXUHU�WR�VHOHFW�VOLGH�VHWV���SRLQWLQJ�DW�LWHPV��DQG�DQQRWDWLQJ
VOLGHV��6ZLWFKLQJ�WR�H[WHUQDO�ORFDWLRQV��DQG�LPSRUWLQJ�H[WHUQDO
GHPRQVWUDWLRQ�PDWHULDO�ZHUH�SRVVLEOH�YLD�D�ORZ�VSHHG�PRGHP�FRQQHFWLRQ
WRR��'XULQJ�SURMHFW�DQG�OHFWXUH�SUHVHQWDWLRQV��D�KDUGZDUH�GHYLFH�FDOOHG
0LPLR�ZDV�XVHG��,W�FRQYHUWV�D�QRUPDO�ZKLWHERDUG�LQWR�DQ�HOHFWURQLF�RQH�
PDNLQJ�LW�SRVVLEOH�WR�VHQG�D�YHFWRU�EDVHG�LPDJH�RI�WKH�ZULWH�XS�RQ�WKH
ZKLWHERDUG�HOHFWURQLFDOO\�WR�WKH�RWKHU�SDUWLHV�

���� 9LUWXDO�WHDP�FRPPXQLFDWLRQ�DQG�ILOH�H[FKDQJH

)RU�SUHVHQFH�DZDUHQHVV��$2/�PHVVHQJHU��DQG�,&4�WRROV�ZHUH�XVHG��7KHVH

)LJXUH�� 7KH�YLHZVWDWLRQ�LQ�XVH�LQ�D�VWXGHQW�VHVVLRQ

)LJXUH�� 9LHZLQJ�WKH�OHFWXUHU�DQG�WKH�DXGLHQFH�VLPXOWDQHRXVO\
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PDGH�LW�SRVVLEOH�IRU�WKH�VWXGHQWV�DQG�WKH�LQVWUXFWRUV�ZRUNLQJ�RQ�WKH�VDPH
SURMHFW�WR�PRQLWRU�WKH�DYDLODELOLW\�RI�WKH�RWKHU�PHPEHUV�RI�WKH�JURXS�DW�WKH
UHPRWH�ORFDWLRQV��7KH�FRXUVH�DQG�SURMHFW�DGPLQLVWUDWLRQ�DQG�PDQDJHPHQW�
DV�ZHOO�DV�WKH�FRPPXQLFDWLRQ�DQG�DVVHVVPHQW�ZHUH�RUJDQL]HG�WKURXJK�WKH
%ODFNERDUG�V\VWHP��$FWXDOO\��WKH�VHUYLFHV�RI�WKH�'HOIW�8QLYHUVLW\
%ODFNERDUG�V\VWHP�ZHUH�XVHG�IRU�WKH�DERYH�PHQWLRQHG�IXQFWLRQV��LQFOXGLQJ
LQYHQWRU\�DQG�WUDQVIHU�RI�FRXUVH�GRFXPHQWV�DQG�RWKHU�LQIRUPDWLRQ�FDUULHUV�
,W�SURYLGHG�WKH�VWXGHQWV�ZLWK�EDVLF�FRPPXQLFDWLRQ�WRROV��OLNH�DGGLWLRQDO�H�
PDLO��FKDW�URRPV��ZKLWHERDUG��VNHWFKSDG��ILOH�H[FKDQJH��DUFKLYLQJ�RI�ILOHV
DQG�VFKHGXOLQJ�IDFLOLWLHV��)RU�JUDSKLFDO�ZRUN��WKH�VWXGHQWV�XVHG�SDFNDJHV
VXFK�DV�&RUHO'UDZ��$GREH�,OOXVWUDWRU��$GREH�3KRWRVKRS��6LQFH�VRPH
VWXGHQWV�SUHIHUUHG�KDQG�PDGH�VNHWFKHV��WKH\�ZHUH�VFDQQHG�DQG
HOHFWURQLFDOO\�WUDQVIHUUHG�WR�GLVFXVV�DQG�ZRUN�ZLWK�

7KH�VWXGHQWV�PDGH�H[WHQVLYH�XVH�QRW�RQO\�RI�RIILFH�GRFXPHQWDWLRQ
VRIWZDUH��EXW�DOVR�RI�GHVLJQ��DQDO\VLV�DQG�VLPXODWLRQ�V\VWHPV��7KURXJKRXW
WKH�SURMHFW�WKH\�ZHUH�VXSSRVHG�WR�GHYHORS��'�PRGHOV��DQG�KDG�WR
FRPPXQLFDWH�WKH�SDUW�DQG�DVVHPEO\��DV�ZHOO�DV�WKH�VSHFLILF�DSSOLFDWLRQ�ILOHV
WR�WKHLU�JURXS�PDWHV��7KH�PRGHOV�JHQHUDWHG�LQ�3UR�(QJLQHHU�RU�LQ
6ROLG:RUNV�ZHUH�VWRUHG�RQO\�DW�RQH�ORFDWLRQ��EXW�ZHUH�DYDLODEOH�IRU�DFFHVV
IURP�DOO�ORFDWLRQV��(IIHFWLYH�PDQLSXODWLRQ�DQG�SUHVHQWDWLRQ�RI�WKH��'
PRGHOV�DQG�DVVHPEOLHV�ZHUH�VXSSRUWHG�E\�WKH�H�9LV�VRIWZDUH�DQG�GDWD
UHSRVLWRU\�VHUYLFHV��+HQFH��LW�ZDV�SRVVLEOH�WR�XVH��'�PRGHOV�RU�UDWKHU
FRPSOH[�DVVHPEOLHV�LQ�GLVFXVVLQJ�SURGXFW�GHYHORSPHQW�SUREOHPV�
3URYLGLQJ�VORZHU�FRPPXQLFDWLRQ�RQ�WKH�FRPSXWHU�QHWZRUN��WKH�1HW0HHWLQJ
VRIWZDUH�ZDV�XVHG�DV�D�EDFNJURXQG�VXSSRUW��,W�SURYLGHG�IDFLOLWLHV�IRU
DSSOLFDWLRQ�VKDULQJ�YLUWXDOO\�DPRQJ�DOO�SDUWLFLSDQWV��7KURXJKRXW�WKH�FRXUVH�
WKH�YLGHRFRQIHUHQFLQJ�VHVVLRQV��WKH�H�PDLOLQJ��WKH�FKDW�VHVVLRQV��DQG�WKH
ZKLWHERDUG�VHVVLRQ�ZHUH�DUFKLYHG��LQ�RUGHU�WR�PDNH�WKHP�DYDLODEOH�IRU�D
IROORZ�XS�UHVHDUFK��DQDO\VLV�DQG�HYDOXDWLRQ��FRQFHUQLQJ�ERWK�WKH
FRPPXQLFDWLRQ�DQG�WKH�HYROXWLRQ�RI�WKH�GHVLJQ�SURMHFWV�

���� :RUNLQJ�LQ�DQ�HPXODWHG�YLUWXDO�HQWHUSULVH

$�JOREDO�SURGXFW�GHVLJQ�SURMHFW�ZDV�DVVLJQHG�WR�HDFK�JURXS�RI�VWXGHQWV�
ZKR�ZHUH�VXSSRVHG�WR�ZRUN�RQ�LW�SDUDOOHO�WR�WKH�OHFWXUHV��$�ILFWLWLRXV�JOREDO
FRPSDQ\��FDOOHG�0RUQLQJ�&RIIHH�,QF���ZDV�IRUPHG�EDVHG�RQ�DQ�H[LVWLQJ
&DQDGLDQ�FRPSDQ\��DQG�WKH�VWXGHQWV�ZHUH�UHTXHVWHG�WR�GHYHORS�D�FRIIHH
PDNHU��7KH�SURGXFW�ZDV�DLPHG�DW�D�JOREDO�PDUNHW��LQFOXGLQJ�1RUWK
$PHULFD��+ROODQG�DQG�6RXWK�.RUHD��*URXSV�RI�VL[�VWXGHQWV��FRQVLVWLQJ�RI
WZR�WZR�VWXGHQWV�IURP�HDFK�XQLYHUVLW\��ZHUH�IRUPHG�WR�VLPXODWH�D�UHDO
LQWHUQDWLRQDO�GHYHORSHU�WHDP��(YHU\�WHDP�KDG�RQH�RU�WZR
LQVWUXFWRUV�PHQWRUV�IURP�WKH�WKUHH�XQLYHUVLWLHV��7KH�LQVWUXFWRUV�PRQLWRUHG
WKH�SURJUHVV�RI�WKH�SURMHFW��DQG�FRQWULEXWHG�WR�WKH�VXFFHVV�ZLWK�WKHLU
H[SHUWLVH�DQG�JHQHUDO�JXLGDQFH��$SDUW�IURP�WKH�IDFWV�WKDW�WKH�VWXGHQWV�OLYHG
LQ�YDULRXV�FRXQWULHV��LQFOXGLQJ�1RUZD\��,QGLD��0H[LFR��DQG�RI�FRXUVH��WKH
8QLWHG�6WDWHV�RI�$PHULFD��WKH�1HWKHUODQGV�DQG�6RXWK�.RUHD��DQG�ZHUH
SUHYLRXVO\�HGXFDWHG�LQ�D�YDULHW\�RI�FRXQWULHV�DQG�FXOWXUHV��H[FHOOHQW
FROODERUDWLRQ�FRXOG�EH�REVHUYHG��7KH�VWXGHQWV�ZHUH�HGXFDWHG�PDLQO\�LQ�IRXU
GLVFLSOLQHV��,QGXVWULDO�'HVLJQ�(QJLQHHULQJ��0HFKDQLFDO�HQJLQHHULQJ�
0DQXIDFWXULQJ�(QJLQHHULQJ�DQG�0DQDJHPHQW�DQG�%XVLQHVV�$GPLQLVWUDWLRQ�
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7KH�JOREDO�VHWWLQJ�RI�WKH�GHVLJQ�SURMHFW�FDPH�QRW�RQO\�IURP�WKH�GLYHUVLW\�RI
WKH�SURMHFW�WHDP�PHPEHUV��EXW�DOVR�IURP�WKH�IDFW�WKDW�LW�ZDV�QHHGHG�WR
PDQDJH�ZLWK�WKH�H[WUHPH�ODUJH�WLPH�GLIIHUHQFHV��$V�LW�LV�NQRZQ��WKH�WLPH
]RQH�GLIIHUHQFH�LV���KRXUV�EHWZHHQ�6HRXO�DQG�'HOIW��DQG���KRXUV�EHWZHHQ
'HOIW�DQG�$QQ�$UERU��UXQQLQJ�XS�WR����KRXUV�LQ�WRWDO��/DUJHU�WLPH�GLIIHUHQFH
LV�YHU\�GLIILFXOW�WR�EH�KDQGOHG�LQ�D�UHJXODU�FRXUVH��7KH�WDUJHW�PDUNHWV�ZHUH
VXSSRVHG�WR�EH�GHPDQGLQJ��DQG�WKH�FRXQWULHV�RI�PDQXIDFWXULQJ�WR�EH
WHFKQRORJLFDOO\�DGYDQFHG��+HQFH��WKH�VWXGHQWV�KDG�WR�FRQVLGHU�VHYHUDO�OHDUQW
DVSHFWV�RI�JOREDO�SURGXFW�UHDOL]DWLRQ�WR�FRPH�XS�ZLWK�VROXWLRQ�SURSRVDOV�IRU
WKHVH�VSHFLILF�FRIIHHPDNHUV��7KHUH�ZHUH�WZR�SURJUHVV�UHYLHZ�VHVVLRQV
RUJDQL]HG�LQ�WKH�FRXUVH�RI�WKH�SURMHFW��RQH�DIWHU�WKH�FRQFHSWXDOL]DWLRQ�SKDVH�
DQG�RQH�DIWHU�WKH�GHWDLO�GHVLJQ�SKDVH��7KH�ILQDO�SUHVHQWDWLRQ��H[KLELWLRQ�DQG
DVVHVVPHQW�RI�WKH�SURMHFW�WRRN�SODFH�DW�WKH�&ORVLQJ�:RUNVKRS�DQG
([KLELWLRQ�
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�� &RXUVH�RXWFRPHV�DQG
FRQFOXVLRQV

���� 5HVXOWV�RI�WKH�SURGXFW�GHYHORSPHQW�SURMHFW

2XU�DLP�ZDV�WR�LPSURYH�WKH�FRUH�FRPSHWHQFLHV�RI�RXU�VWXGHQWV�LQ�JOREDO
SURGXFW�UHDOL]DWLRQ��:H�LQWHQGHG�WR�WHDFK�DQG�WUDLQ�WKHP�WR�XQGHUVWDQG�WKH
SURFHVVHV�DQG�PHWKRGV�RI��DQG�JHW�KROG�RI�H[SHULHQFH�ZLWK
FRQFHSWXDOL]DWLRQ��HPERG\LQJ��VLPXODWLRQ�DQG�IDEULFDWLRQ�RI�JOREDO
SURGXFWV��7KH�YHKLFOH�ZDV�WKH�WHUP�SURMHFW�ZKLFK�ZDV�LQWHQGHG�WR�JXLGH�WKH
VWXGHQWV�WKURXJK�WKH�LVVXHV�RI�PDUNHW�UHVHDUFK��SURGXFW�GHILQLWLRQ�
FRQFHSWXDO�GHVLJQ��GHWDLOLQJ��SUHSDUDWLRQ�IRU�PDQXIDFWXULQJ��SURWRW\SLQJ
DQG�SURGXFW�DQDO\VLV��5DWKHU�WKDQ�DWWULEXWLQJ�H[WUHPH�LPSRUWDQFH�WR�WKH
TXDOLW\�RI�WKH�SURGXFWV�GHVLJQHG�E\�WKH�VWXGHQWV��ZH�FRQVLGHUHG�WKH
FRPSUHKHQVLRQ�RI�WKH�SKLORVRSK\�DQG�WKH�SURFHVV�RI�JOREDO�SURGXFW
UHDOL]DWLRQ�PRUH�LPSRUWDQW��,Q�WKH�UHPDLQLQJ�SDUW�RI�WKLV�GRFXPHQW��WKHUH�LV
QR�SRVVLELOLW\�WR�GLVFXVV�WKH�HLJKW�VWXGHQW�SURMHFWV�LQ�GHWDLO��1HYHUWKHOHVV�
WKH�UHVXOWV�SURGXFHG�LQ�WKH�DERYH�PHQWLRQHG�SKDVHV�RI�WKH�JOREDO�SURGXFW
UHDOL]DWLRQ�SURFHVV�PD\�JLYH�DQ�LQVLJKW�LQ�WKH�GHSWK�DQG�UHVXOWV�RI�WKH
VWXGHQW�ZRUN�

$IWHU�WKH�PDUNHW�UHVHDUFK��WKH�VWXGHQWV�W\SLFDOO\�VWDUWHG�WR�SXW�GRZQ�WKHLU

)LJXUH�� /LQH�VNHWFK�RI�D�ILUVW
FRQFHSW����

)LJXUH�� /LQH�VNHWFK�RI�D�ILUVW
FRQFHSW����
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LGHDV�DERXW�WKH�RYHUDOO�FRQFHSW�DQG�PDQLIHVWDWLRQV�RI�WKH�µJOREDO¶
FRIIHHPDNHUV�E\�VNHWFKLQJ��0RVW�RI�WKHP�LQVLVWHG�RQ�FRQYHQWLRQDO�KDQG
VNHWFKLQJ��DQG�RQO\�DQ�LQVLJQLILFDQW�PLQRULW\�XVHG�&$'�WRROV�IURP�WKH�YHU\
EHJLQQLQJ��7KH\�DFWXDOO\�SURGXFHG�VNHWFK\�GUDZLQJV��)LJXUHV���DQG���VKRZ
WZR�H[DPSOHV�RI�WKH�OLQH�VNHWFKHV�IURP�WZR�JURXSV�

7KH�VWXGHQWV�SURGXFHG�FRORU�VKDGHG�VNHWFKHV�WR�HODERUDWH�RQ�WKH
DSSHDUDQFH�RI�WKH�FRQFHSWXDOL]HG�SURGXFW��)LJXUH�����7KH\�DOVR�IDYRUHG�WR
XVH�VNHWFKLQJ�LQ�GHWDLOLQJ�WKH�SDUWV�DQG�WKH�FRQQHFWLRQV�RI�SDUWV��)LJXUH�����

)RU�WKH�ILQDO�JHRPHWULF�GHVLJQ�RI�WKH�SDUWV�DQG�IRU�DVVHPEO\�PRGHOLQJ�RI
WKH�SURGXFWV�WKH\�W\SLFDOO\�XVHG�FRPSXWHU�DLGHG�GHVLJQ�V\VWHPV��)LJXUH���
VKRZV�DQ�DVVHPEO\�PRGHO��ZKLFK�ZDV�FUHDWHG�WR�DUUDQJH�WKH�FRQWURO
HOHPHQWV��)LJXUH����VKRZV�DQ�DVVHPEO\�ZKLFK�LV�XVHG�IRU�FRORU�VWXG\�DQG
FKHFNLQJ�WKH�JOREDO�LPDJH�UDLVHG�E\�WKH�SURGXFW��,Q�)LJXUH����DQ�DVVHPEO\
PRGHO�FDQ�EH�VHHQ�ZKLFK�KDV�EHHQ�GHYHORSHG�ZLWK�WKH�SXUSRVH�RI
VXSSRUWLQJ�DVVHPEOLQJ�

7R�FRPPXQLFDWH�WKH�JHRPHWULF�LQIRUPDWLRQ�IRU�PDQXIDFWXULQJ�SURFHVV
SODQQLQJ�WKDW�ZDV�GRQH�E\�RWKHU�VWXGHQWV�LQ�WKH�JURXS��WKH�VWXGHQWV�HLWKHU
XVHG��'�JHRPHWULF�PRGHOV�RI�WKH�SDUWV��RU�FRQYHQWLRQDO�WHFKQLFDO�GUDZLQJV
�)LJXUH�����

)LJXUH�� $�FRORXU�VKDGHG
FRQFHSW

)LJXUH��� 'HYHORSPHQW�RI�D
WHFKQLFDO�VROXWLRQ�E\�OLQH�VNHWFKLQJ

)LJXUH��� $Q�DVVHPEO\�PRGHO
IRU�DUUDQJHPHQW�RI�FRQWUROV

)LJXUH��� $Q�DVVHPEO\�PRGHO
IRU�FRORU�VWXG\
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7R�PDNH�WKH�PRGHOV�WDQJLEOH��WR�FKHFN�WKH�DSSHDUDQFH�DQG�WKH
IXQFWLRQDOLW\��WKH�VWXGHQWV�FUHDWHG�D�ZLGH�YDULHW\�RI�SK\VLFDO�FRQFHSW�PRGHOV
DQG�DGYDQFH�SURWRW\SHV��+LJK�GHQVLW\�SODVWLF�IRDPV��FDUGERDUG��ZRRG�DQG
OLJKW�PHWDO�PDWHULDOV�ZHUH�XVHG�IRU�PRFN�XS�PDNLQJ�RU�SK\VLFDO�PRGHOLQJ�
&RPPHUFLDOL]HG�HTXLSPHQW�DQG�PDFKLQH�WRROV�ZHUH�XVHG�IRU�UDSLG
SURWRW\SLQJ�DQG�SDUW�PDQXIDFWXULQJ��)LJXUH����VKRZV�D�SURWRW\SH�RI�D
FRIIHHPDNHU��ZKRVH�SDUWV�ZHUH�SURGXFHG�E\�XVLQJ�YDULRXV�UDSLG�SURWRW\SLQJ
WHFKQRORJLHV�DQG�PDWHULDOV��)LJXUH����VKRZV�D�SK\VLFDO�PRGHO�RI�D�FRIIHH
EUHZHU�XQLW�SURWRW\SHG�LQWR�ZD[�

���� (GXFDWLRQDO�H[SHULHQFHV�ZLWK�WKH�FRXUVH

%HORZ�ZH�GLVFXVV�RXU�PRVW�LPSRUWDQW�H[SHULHQFHV�DQG�FRQFOXVLRQV�UHODWLQJ
SURGXFW�FRQWH[W��FRPPXQLFDWLRQ�DQG�XVLQJ�WKH�*35�LQIUDVWUXFWXUH�
,Q�WKH�LQWHUSHUVRQDO�FRPPXQLFDWLRQ�ZH�REVHUYHG�WKDW�WKH�ODQJXDJH�EDUULHUV
ZHUH�PRUH�LQIOXHQWLDO�LQ�VSHDNLQJ�WKDQ�LQ�ZULWLQJ��,W�ZDV�HDVLHU�IRU�PRVW
WHDPV�WR�HIIHFWLYHO\�FRPPXQLFDWH�E\�PHDQV�RI�FRPELQDWLRQV�RU�DOWHUQDWLRQV
RI�H�PDLOV��FKDW�VHVVLRQV��DQG�GRFXPHQW�H[FKDQJH��EXW�OHFWXULQJ�DQG�DVNLQJ
TXHVWLRQV�SURPSWO\�FDXVHG�SUREOHPV�VHYHUDO�WLPHV�LQ�YLGHRFRQIHUHQFLQJ��,Q
JHQHUDO��WKH�'XWFK�DQG�$PHULFDQ�WHDP�PHPEHUV�KDG�D�JRRG�FRPPDQG�RI
(QJOLVK��ZKLOH�.RUHDQ�PHPEHUV��RWKHUZLVH�KDYLQJ�HQRXJK�FRPSHWHQFH�LQ
(QJOLVK��ZKHUH�VRPHZKDW�FDXJKW�XS�E\�WKH�$VLDQ�(QJOLVK�SURQXQFLDWLRQ�LQ
WKH�YLUWXDO�HQYLURQPHQW��6RPH�WHDPV�KDG�GLIILFXOWLHV�EXLOGLQJ�WKH�WUXVW
QHHGHG�IRU�HIIHFWLYH�FR�RSHUDWLRQ��6RPHWLPHV��GRXEOH�FKHFNLQJ�ZDV�WKH
RQO\�PHDQV�WR�ILQG�RXW�LI�WKH�SURSHU�XQGHUVWDQGLQJ�ZDV�UHDFKHG�LQ�WHUPV�RI
WKH�H[SHFWHG�UHVXOWV�RI�VXEWDVNV�DFFRPSOLVKHG�DW�WKH�RWKHU�VLGH�RI�WKH�RFHDQ�

)LJXUH��� $Q�DQQRWDWHG
DVVHPEO\�PRGHO�WR�VXSSRUW
DVVHPEOLQJ

)LJXUH��� 3DUW�GUDZLQJ�IRU
PDQXIDFWXULQJ�SODQQLQJ
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$FKLHYLQJ�WUXH�JOREDO�FKDUDFWHULVWLFV�RI�WKH�SURGXFW�ZDV�WKH�ELJJHVW
FKDOOHQJH�IRU�WKH�VWXGHQW�JURXSV��6RPH�RI�WKHP�ZHUH�PRUH�VXFFHVVIXO�WKDQ
WKH�RWKHUV�LQ�ILQGLQJ�RXW�ZKDW�PDNHV�WKHLU�SURGXFW�D�JHQXLQH�JOREDO�SURGXFW�
%HKLQG�WKH�VXFFHVV�ZDV�WKH�FDUHIXO�VHOHFWLRQ�RI�FXVWRPHUV��FRPELQLQJ�WKH
PRVW�UHOHYDQW�SURGXFW�IHDWXUHV��DQG�FKRRVLQJ�WKH�PRVW�DGYDQWDJHRXV
WHFKQRORJLFDO�VROXWLRQV��7KH�GLIIHUHQFH�LQ�WKH�EDFNJURXQG�NQRZOHGJH��VNLOOV

DQG�H[SHUWLVH�RI�WKH�VWXGHQWV�IURP�WKH�YDULRXV�8QLYHUVLWLHV�ZDV�HDVLO\
WUDFHDEOH�LQ�WKHLU�FRQWULEXWLRQV�WR�WKH�SURMHFW��6RPH�VWXGHQWV�ZHUH�H[FHOOHQW
LQ�UHDVRQLQJ�DERXW�WKH�PDUNHWV��RWKHU�FRQFHSWXDOL]HG�DQG�GHVLJQHG�YHU\
ZHOO��DQG�WKH�RWKHUV�VKRZHG�WKHLU�VWUHQJWKV�LQ�SURWRW\SLQJ�DQG
PDQXIDFWXULQJ��)LJXUH�����

$OWKRXJK��WRS�RI�WKH�FDWHJRU\�HTXLSPHQW�ZDV�DYDLODEOH�IRU�WKH�WKUHH
8QLYHUVLWLHV��WKHUH�ZHUH�TXLWH�D�ODUJH�QXPEHU�RI�WHFKQLFDO�SUREOHPV�WR�EH
VROYHG�GXULQJ�WKH�FRXUVH��7KH�,QWHUQHW�FRPPXQLFDWLRQ�SURYHG�WR�EH
LPSUDFWLFDO�LQ�FHUWDLQ�GDLO\�SHULRGV�GXH�WR�WKH�RYHUXVH�RI�WKH�QHWZRUN��,Q
JHQHUDO��WKH�UHOLDELOLW\�RI�WKH�,6'1�OLQHV�ZDV�JRRG��EXW�FHUWDLQ�FDVHV�LW�ZDV
VLPSO\�LPSRVVLEOH�WR�FDOO�DQG�HVWDEOLVK�FRQQHFWLRQ�WR�WKH�RYHUVHDV�FRXQWULHV�
:KDW�ZDV�D�VXUSULVH�IRU�WKH�WHFKQLFDO�VXSSRUW�SHUVRQQHO�ZDV�WKDW�WKH\�KDG
PDQ\�PRUH�SUREOHPV�ZLWK�WKH�TXDOLW\�RI�WKH�VRXQGV�WKDQ�ZLWK�WKH�SLFWXUHV�
7KH�VWXGHQWV�FRXOG�PDVWHU�WKHPVHOYHV�LQ�XVLQJ�WKH�DXGLR�YLVXDO
FRPPXQLFDWLRQ�LQIUDVWUXFWXUH�LQ�D�UHODWLYHO\�VKRUW�WLPH��7KH\�VHHPLQJO\

)LJXUH��� 3URWRW\SHV�RI�WKH
FRPSRQHQWV�RI�WKH�FRIIHH�PDNHU
IURP�YDULRXV�PDWHULDOV

)LJXUH��� 3DUW�GUDZLQJ�IRU
PDQXIDFWXULQJ�SODQQLQJ

)LJXUH��� $�JOREDO�SURGXFW�RQ�VKRZ
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HQMR\HG�WKH�QHZ�RSSRUWXQLWLHV�DQG�GHYRWHG�WKHPVHOYHV�ZLWK�HQWKXVLDVP�WR
WKH�VXFFHVV�RI�WKH�*35�FRXUVH��6SHFLDO�WKDQNV�JR�WR�WKHP�IRU�WKLV�GHYRWLRQ�

���� &RQFOXVLRQV

,Q�WKLV�GRFXPHQW�ZH�VXPPDUL]HG�RXU�LQWHUQDWLRQDO�FRXUVH�RQ�*OREDO
3URGXFW�5HDOL]DWLRQ��LQ�ZKLFK�VWXGHQWV�ZHUH�JLYHQ�WKH�WKHRUHWLFDO�DQG
SUDFWLFDO�EDFNJURXQG�IRU�GHVLJQLQJ��PDQXIDFWXULQJ��DQG�PDUNHWLQJ�RI�JOREDO
SURGXFWV��:LWK�DOO�WKH�KDUGZDUH��VRIWZDUH�DQG�EUDLQZDUH�WKDW�FRXOG�EH
LQFRUSRUDWHG�LQ�WKH�*OREDO�3URGXFW�5HDOL]DWLRQ�FRXUVH�ZH�DVSLUHG�WR�VKRZ
WKH�VWXGHQWV�ZKDW�HIIHFWV�JOREDOL]DWLRQ��FXVWRPL]DWLRQ�DQG�QDWXUDOL]DWLRQ
KDYH�RQ�SURGXFWV��:H�DOVR�ZDQWHG�WR�PDNH�LW�FOHDU�ZKDW�DUH�WKH�VR�FDOOHG
JOREDO�SURGXFWV�DQG�ZKDW�SURSHUWLHV�WKH\�DUH�VXSSRVHG�WR�KDYH��2XU
LQWHQWLRQ�ZDV�WR�GHDO�ZLWK�WKH�LVVXHV�UHODWLQJ�JOREDO�GHVLJQ��PDQXIDFWXULQJ�
GLVWULEXWLRQ�DQG�PDUNHWLQJ�RI�DOPRVW�LQGLYLGXDOO\�FXVWRPL]HG�SURGXFWV�LQ�D
FRPSUHKHQVLYH�ZD\��(DFK�VWXGHQW�REWDLQHG�DQ�RYHUYLHZ�RQ�JOREDO�SURGXFW
UHDOL]DWLRQ��DQG�KH�VKH�FRXOG�GHYHORS�KLV�KHU�VNLOOV�WKURXJKRXW�WKH�VWDJHV�RI
PDUNHW�DQDO\VLV��FRQFHSWXDOL]DWLRQ��GHWDLO�GHVLJQ��IDEULFDWLRQ�DQG
SUHVHQWDWLRQ��%\�SDUWLFLSDWLQJ�LQ�RQH�LQWHUQDWLRQDO�WHUP�SURMHFW�WHDP��WKH\
FROOHFWHG�H[SHULHQFHV�LQ�JOREDO�WHDPZRUN�LQ�D�VLPXODWHG�YLUWXDO�HQWHUSULVH�
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�� $FNQRZOHGJPHQW

7KH�RUJDQL]HU�SURIHVVRUV�RI�WKH�*OREDO�3URGXFW�UHDOL]DWLRQ�FRXUVH�ZRXOG
OLNH�WR�H[SUHVV�WKHLU�JUDWHIXOQHVV�WR�WKH�8QLYHUVLW\�RI�0LFKLJDQ��WKH�'HOIW
8QLYHUVLW\�RI�7HFKQRORJ\�DQG�WR�WKH�6HRXO�1DWLRQDO�8QLYHUVLW\�IRU�WKH
UHFHLYHG�ILQDQFLDO�DQG�SURIHVVLRQDO�VXSSRUW�
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�� 5()(5(1&(6
%HLW]��:���+HOELJ��'���������µ7KH�)XWXUH�RI�HGXFDWLRQ�IRU�3URGXFW
'HYHORSHUV¶��LQ�3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(QJLQHHULQJ
'HVLJQ�±�,&('¶����9RO�����7DPSHUH��$XJXVW��������������HG��E\
5LLWDKXKWD��$���7DPSHUH�8QLYHUVLW\�RI�7HFKQRORJ\��7DPSHUH��SS����������
%HUWRGR��5���������µ&RPSHWLWLYHQHVV�DQG�WKH�1HZ�3URGXFW�3URFHVV¶��6SHFLDO
,VVXH�RQ�WKH�1HZ�3URGXFW�'HYHORSPHQW�&DSDELOLWLHV�RI�,QWHUQDWLRQDO�-RXUQDO
RI�9HKLFOH�'HVLJQ��9RO������1R�����SS��������
%UDKDP��-���������µ*OREDO�'HVLJQ�LV�+HUH��EXW�«¶��0DFKLQH�'HVLJQ��9RO�
����1R�����SS��������
*XLOEHDX��(��-���3L]]LFRQL��9��%���������µ,QFUHDVLQJ�6WXGHQW�$ZDUHQHVV�RI
(WKLFDO��6RFLDO��/HJDO��DQG�(FRQRPLF�,PSOLFDWLRQV�RI�7HFKQRORJ\¶��-RXUQDO
RI�(QJLQHHULQJ�(GXFDWLRQ��9RO������1R�����S��������
.R]PHWVN\��*���������µ*HQHUDWLRQDO�5RDG�0DSV�	�&RPPHUFLDOL]DWLRQ�RI
6FLHQFH�	�7HFKQRORJ\¶��7UDQVDFWLRQV�RI�WKH�6RFLHW\�IRU�'HVLJQ�DQG�3URFHVV
6FLHQFH��9RO�����1R�����SS������
YDQ�2RVWHQ�6OLQJHODQG��$���������µ&RPSDQ\�3ROLF\�IRU�&RPSHWLWLYH
(QJLQHHULQJ�$IWHU�WKH�0LOOHQQLXP�5ROORYHU¶��LQ�3URFHHGLQJV�RI�WKH
,QWHUQDWLRQDO�6\PSRVLXP�RQ�7RROV�DQG�0HWKRGV�RI�&RPSHWLWLYH
(QJLQHHULQJ�±�70&(�������HG��E\�+RUYiWK��,���9HUJHHVW��-��6�0���0HGODQG�
$��-���'HOIW�8QLYHUVLW\�3UHVV��'HOIW��SS������
3KLOOLSV��:��0���3HWHUVRQ��*��'���$EHUOH��.��%���������µ4XDOLW\�$VVXUDQFH
IRU�(QJLQHHULQJ�(GXFDWLRQ�LQ�D�&KDQJLQJ�:RUOG´��,QWHUQDWLRQDO�-RXUQDO�RI
(QJLQHHULQJ�(GXFDWLRQ��9RO������1R�����SS���������
6KDZ��5���������µ$�*XLGH�WR�*OREDO�3URGXFW�'HVLJQ¶��'HVLJQ�1HZV��9RO�
�����1R�������SS�����
7KRPVRQ��$���&DPSEHOO��/���$OL�0DF/DFKODQ��,���������µ,QVWLWXWLRQDO
&ROODERUDWLRQ�2YHU�1HWZRUNV�±�,&21���$�5HPRWH�'HVLJQ�3URMHFW¶��LQ
3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(QJLQHHULQJ�'HVLJQ�±
,&('¶����9RO�����0XQLFK��$XJXVW��������������HG��E\�/LQGHPDQQ��8��HW�DO�
78�0�QFKHQ��SS������������
:DOGURQ��.��-���������µ'UDIWLQJ�D�1HZ�3ODQ�IRU�'HVLJQ¶��0HFKDQLFDO
(QJLQHHULQJ�'HVLJQ��9RO������SS�������
:DOODFH��'��5���0XWRRQL��3K��������µ$�&RPSDUDWLYH�(YDOXDWLRQ�RI�:RUOG
:LGH�:HE�%DVHG�DQG�&ODVVURRP�7HDFKLQJ¶��-RXUQDO�RI�(QJLQHHULQJ
(GXFDWLRQ��9RO������1R�����SS����������


