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���,QWURGXFWLRQ
7KH�ILUVW� LQIRUPDO�GLVFXVVLRQV� LQ� WKH�)31�FRPPXQLW\�DERXW� WKH�)RUXP�LQ&UDFRZ� ZHUH� RULHQWHG� WR� VHH� WKH� PDJLF� \HDU� ����� DV� D� JRRG� RSSRUWXQLW\� RIGLVFXVVLQJ�DERXW�WKH�IXWXUH�LQ�JHQHUDO��DQG�WKH�IXWXUH�RI�IOXLG�SRZHU�LQ�SDUWLFXODU�$ V\VWHPDWLF�DSSURDFK�WR�WKH�SUREOHP�LV�FOHDUO\�RXW�RI�GLVFXVVLRQ��EHFDXVHLW�ZRXOG�UHTXLUH�H[WHQVLYH�UHVRXUFHV�DQG� LQYROYH�D�ODUJH�QXPEHU�RI�FRQWULEXWRUV�FRPSDQLHV��SXEOLF� LQVWLWXWLRQV��DVVRFLDWLRQV��DQG�VR�RQ���0RUHRYHU�� WKH�FKDQFHVRI�VXFFHVV�ZRXOG�EH�FRQVWUDLQHG�E\�WKH�XVXDO�DWWLWXGH�RI�ORRNLQJ�DW�WKH�IXWXUH�LQWHUPV�RI�FRQWLQXLW\�LQVWHDG�RI�SRWHQWLDO�GLVFRQWLQXLW\��D�JRRG�H[DPSOH�LV�WKH�WRWDOIDLOXUH�RI� DQDO\VWV� LQ� VHHLQJ� LQ� DGYDQFH� WKH� LQFUHDVH� LQ�RLO� SULFH�GXULQJ� WKH� ODVWSDUW�RI�\HDU�������$ PXFK�EHWWHU��DQG�OHVV�H[SHQVLYH��DSSURDFK�LV�WKDW�RI�VWDUWLQJ�D�GLVFXVVLRQDQG�DQ�H[FKDQJH�RI�LGHDV�RQ�WKH�EDVLV�RI�VRPH�SDUWLFXODU�YLHZV�RU�RSLQLRQV��DQGWKHQ�WU\LQJ�WR�PRYH�WRZDUGV�PRUH�JHQHUDO�REMHFWLYHV�DQG�VWUDWHJLHV�RI�DFWLRQV��,QWKH�DUHD�RI�PRELOH�K\GUDXOLFV�ZH�DUH�OXFN\�HQRXJK�WR�VD\�WKDW�D�XVHIXO�HYHQW�IRUWKH�SUHVHQW�SXUSRVHV�RFFXUUHG�DERXW�WHQ�PRQWKV�DJR�

���7KH�(YHQW
'XULQJ� WKH� ����� HGLWLRQ� RI� WKH� 6$(� 2II�KLJKZD\� &RQIHUHQFH� DQG([SRVLWLRQ�� D� SDQHO� GLVFXVVLRQ� ZDV� RUJDQL]HG� DERXW� WKH� WUHQGV� LQ� PRELOH

K\GUDXOLFV� UHODWHG� ZLWK� WKH� GHYHORSPHQW� RI� DJULFXOWXUDO� DQG� HDUWKPRYLQJPDFKLQHV�� 7KH� FRQWULEXWRUV� FDPH� IURP� IRXU� ZHOO� NQRZQ� FRPSDQLHV�� L�H�� WZRPDQXIDFWXUHV� RI� FRPSRQHQWV� DQG� WZR�PDQXIDFWXUHUV� RI�PDFKLQHV�� DQG� WKH� WLPHVSDQ�FRYHUHG�E\�WKH�GLVFXVVLRQ�ZDV�WKH�ILUVW�GHFDGH�RI�WKH�QHZ�FHQWXU\�7KH�JHQHUDO�SHUVSHFWLYH�ZDV�HVVHQWLDOO\�IRFXVHG�RQ�WKH�86�PDUNHW� EXW�LW�LVDQ\ZD\�XVHIXO�IRU�WZR�UHDVRQV��)LUVWO\��WKH�QRUWK�$PHULFDQ�H[SHULHQFH�DQWLFLSDWHV�LQ�PDQ\�FDVHV��ZKDW�ZLOO�RFFXU�ODWHU� LQ�RWKHU�DUHDV�RI�WKH�ZRUOG��6HFRQGO\�� WKHVSHFLILF�IHDWXUHV�RI�WKH�(XURSHDQ��RU�SHUKDSV�-DSDQHVH��DUHD�DUH�PRUH�HDVLO\�VHHQDQG�DSSUHFLDWHG�E\�FRQWUDVW�
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���&RPSRQHQWV�0DQXIDFWXUHUV
7KH� SRLQW� RI� YLHZ� RI� WKH�PDQXIDFWXUHUV� RI� IOXLG� SRZHU� FRPSRQHQWV� ZDVRIIHUHG� E\� 6DXHU�6XQGVWUDQG� DQG� (DWRQ� &RUSRUDWLRQ�� ,Q� WKH� IROORZLQJ�� VRPHGLVFXVVLRQ�KLQWV�DUH�VXPPDUL]HG�DV�WKH\�FDPH�IURP�WKH�LQGLYLGXDO�FRPSDQLHV�
6DXHU�±�'XULQJ�WKH�QH[W�GHFDGH��5	'�HIIRUWV�ZLOO�EH�PRVWO\�IRFXVHG�RQWKUHH� PDMRU� DUHDV�� L�H�� FRVW� WR� SHUIRUPDQFH� UDWLR� �WR� EH� UHGXFHG��� VL]H� �WR� EHUHGXFHG���DQG�KLJKHU�OHYHO�FRQWUROV� ,W�LV�LQWHUHVWLQJ�WR�UHPDUN�WKDW�LQ�WKLV�SULRULW\OLVW�WKUHH�WRSLFV�DUH�PLVVLQJ��QRLVH��HIILFLHQF\��DQG�HFR�IOXLGV��ZKLFK�DUH�PDWWHUVRI OLYHO\�GLVFXVVLRQV�LQ�(XURSH� LQ�WKH� ODVW�\HDUV��$FWXDOO\�� WKH�UHDVRQ� LV�WKDW� WKHSULRULW\� OLVW� FRPHV� IURP� WKH� FULWHULRQ� RI� WKH� EHVW� SRVVLEOH� 52,� �UHWXUQ� RQLQYHVWPHQW�� UDWKHU� WKDQ� WKH� LQWULQVLF� WHFKQLFDO� UHOHYDQFH�� 6RPH� SURRIV� LQ� WKLVUHVSHFW� FRPH� IURP� WKH� H[SHULHQFH� RI� WKH� ODVW� WKLUW\� \HDUV� �IURP������ WR� ������ZKHQ�DQ�LPSURYHPHQW�RI�DERXW�����LQ�FRVW�DQG�VL]H�PLJKW�EH�HVWLPDWHG��LQGLUHFWSURRI�RI�IXUWKHU�GHYHORSPHQWV�QHHGHG���DQG�DQ�LPSURYHPHQW�RI�PRUH�WKDQ�����LQ�IXQFWLRQDO�IOH[LELOLW\�KDV�EHHQ�GXH�WR�WKH�LQWHJUDWLRQ�RI�HOHFWURQLFV��GLUHFW�SURRIRI VWLOO� PRUH� H[FLWLQJ� GHYHORSPHQWV��� ³(OHFWURQLFV´�� DQG� LWV� FRPSDQLRQ³0HFKDWURQLFV´�� DUH� WUHQG\� WHUPV� ZKLFK� OHDG� WR� RWKHU� WUHQG\� FRQFHSWV� DV� WKH

JOREDO�PDUNHW� ZKLFK�LPSOLHV�D�QXPEHU�RI�VWUDWHJLF�LVVXHV��H�J����D��D�ZRUOGZLGHSURGXFW�GHVLJQ�IRU�WKH�JOREDO�FXVWRPHU���E��D�ZRUOGZLGH�PDQXIDFWXULQJ�VWUDWHJ\��F��D�UHGXFHG�QXPEHU�RI�FORVHO\�LQWHJUDWHG�VXSSOLHUV� 7KH�ODVW�SRLQW�LQ�SDUWLFXODUZLOO� SURGXFH� D� ELJ� FKDQJH� LQ� WKH� UHODWLRQVKLSV�ZLWK� WKH� VXSSOLHUV�� EHFDXVH� WKH\ZLOO� EH� LQYROYHG� IURP� WKH� EHJLQQLQJ� LQ� WKH� GHVLJQ� SURFHVV� �VWDUWLQJ� IURP� WKHVSHFLILFDWLRQV�VWDJH��
(DWRQ�±�$V�WR�WKH�QRLVH�UHTXLUHPHQWV��WKH�XQLTXH�(XURSHDQ�HQYLURQPHQWLV�FRQILUPHG��ZKLFK�PHDQV�WKDW�WKH�GHFUHDVLQJ��DQG�FRPSXOVRU\��OLPLWV�ZLOO�IRUFHVLJQLILFDQW�FKDQJHV�LQ�WKH�HPLVVLRQ�RI�HQJLQHV�DQG�FRQVHTXHQWO\�WKH�FRQWULEXWLRQRI WKH�K\GUDXOLF�FLUFXLWV� WR� WKH�ZKROH� V\VWHP�QRLVH�ZLOO�EH�DPSOLILHG��$�VHFRQGLQWHUHVWLQJ� WRSLF� LV� WKH� LPSURYHPHQW� RI� WKH� SRZHU� GHQVLW\� %DVHG� RQ� WKH� ����PDUNHW�LQ�86$��WKH�W\SLFDO�GHQVLW\�RI�IOXLG�SRZHU�LQ�DHURVSDFH�DSSOLFDWLRQV�ZDVDERXW� ���N:�NJ��ZKLOH� IOXLG�SRZHU� LQ�PRELOH� DSSOLFDWLRQV�KDG� DERXW� �� N:�NJ�7KHUHIRUH�� QHZ� PDUJLQV� DUH� WR� EH� JDLQHG�� VSHFLDOO\� LQ� FRPSDULVRQ� ZLWK� WKHHOHFWURPHFKDQLFDO�PRWLRQ� V\VWHPV��&RQVLGHULQJ� WKDW� WKH�SRZHU�GHQVLW\� LQYROYHVWKUHH� WHUPV� �� SUHVVXUH�� IORZ� �VSHHG�� DQG�PDVV� �� WKH� IROORZLQJ� YLHZV� KDYH� EHHQSURSRVHG������PDUJLQDO�SURJUHVV�LV�WR�EH�H[SHFWHG�IURP�SUHVVXUH��LQ�SDUWLFXODU�WKHIDEXORXV�������SVL�DUH�H[SOLFLWO\�H[FOXGHG���WKRXJK�LW�LV�SUREDEO\�WUXH�WKDW�RQ�WKH(XURSHDQ�VLGH�PRUH�ZLOO�EH�JDLQHG������UHODWLYHO\�PRUH�SURJUHVV�FDQ�EH�H[SHFWHGLQ� VSHHG�� EXW� GUDPDWLF� VWHSV� DUH� DQ\ZD\� H[FOXGHG�� ���� VL]H� DQG�ZHLJKW� DUH� WKHRQO\� GHJUHHV� RI� IUHHGRP� DYDLODEOH� �WKRXJK� DGGLWLRQDO� GHWDLOV� ZHUH� QRW� JLYHQ��
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)LQDOO\��D� IDOORXW�RI� WKH�HOHFWURQLF� LQWHJUDWLRQ�ZDV�HYLGHQFHG�� L�H��UHOLDELOLW\� IRUZKLFK�DQ�H[WHQVLYH�XVH�RI�SULQFLSOHV�DQG�SURFHGXUHV�IURP�WKH�DXWRPRWLYH�PDUNHWDUH�H[SHFWHG�

���0DFKLQH�0DQXIDFWXUHUV
7KH�SRLQW�RI�YLHZ�RI� WKH�PDQXIDFWXUHUV�RI�PDFKLQHV�ZDV�RIIHUHG�E\�-RKQ'HHUH� DQG� &DWHUSLOODU�� 7KH� KLQWV� ZKLFK� IROORZ� FRQVLGHU�� DV� REYLRXV�� WKH� IOXLGSRZHU� SUREOHPV� LQ� WKH� ODUJHU� SHUVSHFWLYH� RI� WKH� DJULFXOWXUDO� DQG� HDUWKPRYLQJSURGXFWV�
'HHUH� ±� ,Q� DGGLWLRQ� WR� WKH� JHQHUDO� WUHQGV� RI� WKH� YLUWXDO� GHVLJQ� �H�J�VLPXODWLRQ�DQG�UDSLG�SURWRW\SLQJ���VRPH�VSHFLILF�LVVXHV�KDYH�EHHQ�SURSRVHG�DERXWSUHVVXUH��UHOLDELOLW\��ILOWUDWLRQ�DQG�FRVWV��$V�WR�SUHVVXUH� WKH�LQFUHDVH�LV�H[SHFWHGWR�EH�KLJKHU� LI� FRPSDUHG�ZLWK� WKH�YLHZ�RI� WKH� FRPSRQHQW�PDQXIDFWXUHUV��$V� WR

UHOLDELOLW\� VWULFWO\� UHODWHG� ZLWK� WKH� RYHUDOO� PDFKLQH� VDIHW\�� D� SULPDU\� 2(0UHTXLUHPHQW� LV� WR�KDYH� IOXLG�SRZHU� FRPSRQHQWV�ZKLFK� DUH�DEOH� WR� LGHQWLI\� WKHLULQWHUQDO� VWDWHV� DQG�PDNH� WKHP� DYDLODEOH� RXWVLGH�� ZLWK� WKH� DGGLWLRQDO� EHQHILW� RILPSOHPHQWLQJ�KLJKHU�FRQWURO�VWUDWHJLHV��7KH�SRLQW�DERXW� ILOWUDWLRQ� VWDWHV� WKDW� WKHQH[W�GHFDGH�ZLOO�QRW�VHH�D� VXEVWDQWLDO� LPSURYHPHQW�RI� WKH� ILOWUDWLRQ�V\VWHPV�L�H�WKH� FDSDFLW\� RI� UHPRYLQJ� WKH� FRQWDPLQDQWV��� ZKLFK� PHDQV� WKDW� PRUH� HIIRUWVVKRXOG�EH�RULHQWHG�WRZDUGV�WKH�GHVLJQ�RI�FRPSRQHQWV�H[KLELWLQJ�D�KLJKHU�OHYHO�RI�LQWULQVLF�� WROHUDQFH� WR�FRQWDPLQDWLRQ��)LQDOO\�� WKH� VSHFLILF�FKDUDFWHULVWLFV�RI� WKHDJULFXOWXUDO� PDUNHW� VXJJHVW� WKDW� SURSHU� DWWHQWLRQ� VKRXOG� EH� SDLG� WR� QHZJHQHUDWLRQV�RI�ORZ�SUHVVXUH�DQG�ORZ�FRVW�V\VWHPV�WR�LPSURYH�WKH�FRPSHWLWLRQ�LQWKH�ORZ�WHFKQRORJ\�VHJPHQWV�
&DWHUSLOODU�±�7KH�WUHQGV�LQ�WKH�QH[W�GHFDGH�KDYH�EHHQ�SURSRVHG�LQ�WHUPVRI�WDEOHV��ZKLFK�DUH�QRW�UHSRUWHG�KHUH�IRU�EUHYLW\��$�QXPEHU�RI�WUHQGV�KDYH�EHHQFRQILUPHG��EXW� IHZ�SRLQWV�DUH� WR�EH�PHQWLRQHG�EHFDXVH� WKH\�DUH�QHZ�RU�RIIHU� DGLIIHUHQW�YLHZ���D��WKH�HYROXWLRQ�WRZDUGV�D�WRWDO�FRQWURO�LQWHJUDWLRQ�EDVHG�RQ�QHZSURFHGXUHV� RI� IXQFWLRQDO� V\QWKHVLV�� �E�� D� VLJQLILFDQW� LQFUHDVH� LQ� WKH� DYHUDJHSUHVVXUH�RI�WKH�K\GUDXOLF�V\VWHPV�XS�WR�����EDU���F��D�VXEVWDQWLDO�LQFUHDVH�LQ�WKHXVH�RI�HFR�IOXLGV�XS�WR�����LQ�\HDU�������WKRXJK�WKH�SURSRVHG�ILJXUH�VHHPV�QRWWRWDOO\� UHDOLVWLF��� �G�� D� VXEVWDQWLDO� LQFUHDVH� LQ� WKH� XVHIXO� OLIH� RI IOXLGV�� ZLWKHFRQRPLFDO� DQG� HFRORJLFDO� EHQHILWV�� �H�� D� VOLJKW� LQFUHDVH� LQ� WKH� RSHUDWLQJ

WHPSHUDWXUH� 7KH� SUHGLFWLRQ� DERXW� WKH� HFR�IOXLGV� LV� D� JRRG� H[DPSOH� RI�ZKDW� LVVWDWHG� E\� WKH� WLWOH� �ORRNLQJ� WKURXJK� WKH� FORXGV��� ,Q� IDFW�� WKH� PLVHUDEOH� GHVWLQ\�DJRQ\��LI�QRW�GHDWK��RI�WKH�PLQHUDO�RLOV�ZDV�GHFODUHG�PRUH�WKDQ�RQH�WLPH�GXULQJWKH�ODVW�WZHQW\�\HDUV��EXW�WKH\�DUH�VWLOO�DOLYH�DQG�UXQQLQJ�
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���&RQFOXVLRQ
7KH� RULJLQDO� SDQHO� SURGXFHG� DQ� DQLPDWH� GLVFXVVLRQ�� DQG� WKH� VDPH� ZLOOKRSHIXOO\�GR�WKH�)RUXP��WU\LQJ�WR�VHH�WKH�FRQVHTXHQFHV�RI�WKH�WUHQGV�SURSRVHG�E\WKH�ELJ�RQHV��DQG�FRQVLGHULQJ�WKDW�WKH\�DUH�LQ�WKH�SRVLWLRQ�RI�QRW�RQO\�VHHLQJ�WKH

IXWXUH�EXW�RI�LQIOXHQFLQJ�WKH�IXWXUH�
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7KH�EHJLQQLQJV�
Y 'U��:��(GZDUGV 'HPLQJ�LQ�-DSDQ�DIWHU�:RUOG�:DU�7ZR
Y 7DLLFKL 2KQR�DW�7R\RWD�DIWHU�:RUOG�:DU�7ZR
$�YHU\�EULHI�KLVWRU\�RI�LQGXVWU\��FUDIW�SURGXFWLRQ�DURXQG�����
Y 2QH�RI�D�NLQG�SURGXFWV
Y )OH[LEOH��VLPSOH�WRROV
Y 4XDOLW\�WKURXJK�WLQNHULQJ
Y %XLOG�WR�RUGHU
Y &RVWV�GLG�QRW�GHFOLQH�VLJQLILFDQWO\�ZLWK�YROXPH
$�YHU\�EULHI�KLVWRU\�RI�LQGXVWU\��IORZ��)RUG�0RWRU�&R�DURXQG������
Y )ORZ�SURGXFWLRQ
Y 'HGLFDWHG�WRROV
Y /RQJ�SURGXFW�OLIH
Y 8QOLPLWHG�GHPDQG�
Y =HUR�SURGXFW�YDULHW\
7KLV�ZDV�WKH�³VSHFLDO�FDVH´�RI�OHDUQ�WKLQNLQJ
$�YHU\�EULHI�KLVWRU\�RI�LQGXVWU\��PDVV�SURGXFWLRQ��*0�DURXQG������:KHQ�)RUG¶V�VSHFLDO�FRQGLWLRQV�GLG�QRW�H[LVW��LW�ZDV�SRVVLEOH�WR�UXQ�YROXPHPDQXIDFWXULQJ� ZLWK� ODUJH� EXIIHUV�� ORQJ� WKURXJKSXW� WLPHV�� DQG� E\� ZRUNLQJ� WRIRUHFDVW�� 7KLV� H[DFHUEDWHG� TXDOLW\� SUREOHPV� DQG� FUHDWHG� WKH� ZRUOG� RI� *HQHUDO0RWRUV�DQG�PDVV�SURGXFWLRQ

$ YHU\� EULHI� KLVWRU\� RI� LQGXVWU\�� OHDQ� SURGXFWLRQ� �7R\RWD� DURXQG
�����
Y )ORZ�SURGXFWLRQ
Y )OH[LEOH�WRROV
Y 6KRUW�SURGXFW�OLYHV
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