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$VVHVVLQJ�HIIHFWLYH�VRFLDO��FXOWXUDO�DQG�HFRQRPLF�IDFWRUV�LQ�DSSO\LQJ�ELRWHFKQRORJLHV�LQ�JDUGHQ�SURGXFWV�RI�,ODP�SURYLQFH��$PLQ�$OLNDUDPL��DQG�$PLUKRVVHLQ�3LUPRUDGL�
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&RUUHVSRQGLQJ�DXWKRU��$PLQ�$OLNDUDPL��$EVWUDFW��5ROH�RI�WHFKQRORJ\�LV�REYLRXV�DQG�QHFHVVDU\�DV�PDLQ�HOHPHQW�IRU�HFRQRPLF�VWDELOLW\�DQG�JURZWK�DQG�ZLOO�OHDG�WR�PRUH�HIIHFWLYH�XVH�RI�FDSLWDO��KXPDQ�UHVRXUFHV�DQG�QDWXUDO�VRXUFHV��$LP�RI�WKLV�UHVHDUFK�LV�WR�DVVHVV�HIIHFWLYH�VRFLDO��FXOWXUDO�DQG�HFRQRPLF�IDFWRUV�LQ�DSSO\LQJ�ELRWHFKQRORJLHV�LQ�JDUGHQ�SURGXFWV�RI�,ODP�SURYLQFH�LQ�H[SHUWV��DQG�UHVHDUFKHUV� ¶� � YLHZ�� 6DPSOH� SRSXODWLRQ� RI� WKLV� UHVHDUFK� LQFOXGHV� HPSOR\HG� H[SHUWV� DQG� UHVHDUFKHUV� LQ� -DKDG�.HVKDYDU]L� LQVWLWXWH� DQG� WKH� QXPEHUV� DUH� ���� SHUVRQV�� 9DOXH� RI� FDOFXODWHG� &UDQDFK� $OSKD� HTXDOV� ���� ZKLFK�UHSUHVHQWV� DFFHSWDEOH� YDOLGLW\� RI� WKLV� TXHVWLRQQDLUH�� 6WDWLVWLFDO� PHWKRGV� ZKLFK� XVHG�� LQFOXGHV� GHVFULSWLYH� DQG�LQIHUHQWLDO�VWDWLVWLFV��,Q�GHVFULSWLYH�VWDWLVWLFV�ZH�XVHG�IUHTXHQF\��SHUFHQWDJH��PHDQ��VWDQGDUG�GHYLDWLRQ�DQG�FRHIILFLHQW�RI�YDULDWLRQV�� ,Q� LQIHUHQWLDO� VWDWLVWLFV�ZH�XVHG�3HDUVRQ�FRUUHODWLRQ� WHVW��5HVXOWV� RI� WKLV� UHVHDUFK�VKRZ� WKDW� LQ� WKHLU�YLHZ��YDULDEOHV�RI� LQFUHDVLQJ�SHUIRUPDQFH�DQG�QXPEHU�RI� IDUPHUV¶� UHIHUHQFH� WR�H[SHUWV�DPRQJ�GLIIHUHQW�YDULDEOHV�FRQWDLQ� KLJKHVW� HIIHFW� RQ� DSSO\LQJ� ELRWHFKQRORJLHV�� 5HVXOWV� RI� FRUUHODWLRQ� FRHIILFLHQW� UHYHDOHG� WKDW� WKHUH� LV�VLJQLILFDQW�DQG�SRVLWLYH�UHODWLRQ�EHWZHHQ�YDULDEOHV�RI�SHUIRUPDQFH�LQFUHDVH��IDUPHU¶V�HIILFLHQF\��VWDWXV�RI�IDUPHU¶V�RZQHUVKLS��IDUPHU¶V�LQFRPH��HIIHFW�RI�VDYLQJ�RQ�XVLQJ�ZDWHU�DQG�GHSHQGHQW�YDULDEOH��DSSO\LQJ�WHFKQRORJ\����>$PLQ� $OLNDUDPL� �DQG� $PLUKRVVHLQ� 3LUPRUDGL�� $VVHVVLQJ� HIIHFWLYH� VRFLDO�� FXOWXUDO� DQG� HFRQRPLF� IDFWRUV� LQ�DSSO\LQJ�ELRWHFKQRORJLHV� LQ� JDUGHQ�SURGXFWV� RI� ,ODP�SURYLQFH�� �/LIH�6FL�-��������������������@� �,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP� ����.H\�ZRUGV��ELRWHFKQRORJ\��DSSO\LQJ��HFRQRPLF�DQG�VRFLDO�FXOWXUDO�IDFWRUV��

,QWURGXFWLRQ��&RQVLGHULQJ� VFLHQFH� DQG� UHVXOWDQW� WHFKQRORJ\� ZDV�FRQVLGHUHG� E\� VHQLRU� PDQDJHUV� DQG� GHFLVLRQ�PDNLQJ�FHQWHUV� RI� FRXQWULHV� LQ� RUGHU� WR� UHDFK� ERDUGHUV� RI�SURJUHVV� DQG� LQGHSHQGHQF\�� 6ROYLQJ� HFRQRPLF� DQG�VRFLDO�FXOWXUDO� SUREOHPV� DQG� PRGLI\LQJ� GHYHORSPHQW�LQGH[HV��RSWLPXP�XVDJH�RI�FDSDELOLWLHV�QHHG� WR� DSSO\�VFLHQFH�LQ�DOO�SROLWLFDO��VRFLDO�DQG�HFRQRPLF�DVSHFWV�RI�QDWLRQV¶� OLIH� �.KHLUDQGLVK� ������� %LR�WHFKQRORJ\�LQGHHG� LQFOXGHV� SURGXFWLRQ�� FKDQJLQJ� SURGXFWV��RSWLPL]LQJ�SODQWV�RU� DQLPDOV�DQG�PDNLQJ�QHZ�PLFUR�RUJDQLVPV�XVLQJ�RUJDQLVPV�RI�DQLPDWHV�RU�SDUW�RI�WKDW��%LR�WHFKQRORJ\�LV�RQH�RI�WHFKQRORJLF�SURJUHVVHV�ZKLFK�SDVVHG�WKUHH�KLVWRULFDO�HUDV�RI�FODVVLFDO�ELR�WHFKQRORJ\��LQGXVWULDO�PLFURELRORJ\�DQG�PRGHUQ�HUD��*HQHWLF���,Q�UHFHQW�GHFDGHV�DQG�DIWHU�LWV�TXLFN�JURZWK�� LWV�JUHDW�FDSDELOLWLHV�LQ�WKH�ILHOG�RI�GLIIHUHQW�VFLHQFHV�LQFOXGLQJ�IDUPLQJ��PHGLFLQH��UDQFKLQJ��HQYLURQPHQW��PLQLQJ�DQG�LQGXVWU\��PLOLWDU\� DQG�«� DQG� FUHDWLQJ� UHODWLYHO\� KLJK�SURGXFWV� LQ� UHVXOW� RI� WKDW� FRQVLGHUDWLRQ�� DWWUDFWHG�H[SHUWV�DQG�VWDWHVPHQ�IURP�GLIIHUHQW�FRXQWULHV��6DQDWL��������:H� DUH� LQ� WKH� SHULRG� RI� WKH� WLPH� WKDW� SRYHUW\� DQG�VWDUYDWLRQ� DQG� LWV� FRQVHTXHQFHV�� LV� RQH� RI� FKDOOHQJHV�ZKLFK� FRXQWULHV� ZLOO� IDFH� LW� WKDW� LQ� VSLWH� RI� SURSHU�SRWHQWLDO� DQG� FDSDFLW\�� WKH\� FRXOG� QRW� XVH� H[LVWLQJ�FDSDELOLWLHV�SURSHUO\��$JULFXOWXUH�SDUW�RI�,UDQ�UHTXLUHV�FHUWDLQ� FRQVLGHUDWLRQ� DQG� HIILFLHQW� VXSSRUW� GXH� WR�HQMR\LQJ�HQGRJHQRXV�DQG�FRQWLQXRXV�HFRQRPLF�JURZWK�DQG�NH\�UROH�LQ�FUHDWLQJ�VRFLDO�MXVWLFH��SUHSDULQJ�IRRG�VHFXULW\�DQG�SURSHU�FDSDFLW\�IRU�FUHDWLQJ�RFFXSDWLRQ�LQ�

VRFLHW\�� 2QH� RI� ELR�WHFKQRORJLHV� �� LV� DJULFXOWXUDO�ELRWHFKQRORJ\� ZKLFK� LQFOXGHV� JHQHWLF� HQJLQHHULQJ��FXOWXULQJ� FHOOXODU� WLVVXH� DQG�PROHFXODU� PDUNHUV�� ,W� LV�SRVVLEOH� WR� RYHUFRPH� LQFUHDVLQJ� QHHGV� RI� LUUHJXODU�JURZLQJ�SRSXODWLRQ�LQ�FHQWXU\����GXH�WR�SRWHQWLDOV�DQG�FDSDELOLWLHV� RI� DJULFXOWXUDO� ELRWHFKQRORJ\� WR� LQFUHDVH�IRRG� SURGXFWLRQV� DQG� LWV� RWKHU� FDSDELOLWLHV�� 6R��DJULFXOWXUDO� ELRWHFKQRORJ\� ZDV� FRQVLGHUHG� VSHFLDOO\��3URSHUO\� XVH� RI� DJULFXOWXUDO� ELRWHFKQRORJ\� FDQ� SOD\�LPSRUWDQW� UROH� LQ� VXVWDLQDEOH� GHYHORSPHQW� DQG� DOVR�SUHYHQWLQJ� VRFLDO�� SROLWLFDO�� HFRQRPLF� WKUHDWV� DQG�HQYLURQPHQWDO� SROOXWLRQ�� 3ODQW� ELRWHFKQRORJ\� FDQ� EH�LQVWUXPHQWDO� IRU� UHPRYLQJ� SUREOHP� RI� IRRG� VHFXULW\��VHULRXVO\�6KDUPD���������0DQ\� H[SHUWV� LQFOXGLQJ� LQWHUQDWLRQDO� VFLHQWLILF� DQG�GHYHORSPHQW� FRPPXQLW\� EHOLHYHV� WKDW� GRXEOLQJ� RU�WULSOLQJ�ZRUOG� IRRG�SURGXFWLRQ�� IRUDJH�� DQG� ILEHUV� IRU�VXSSO\LQJ� IRRG� VHFXULW\� IRU� �� ELOOLRQ� SRSXODWLRQ� LQ������ZRXOG�QRW�IXOILOOHG�ZLWKRXW�ELRWHFKQRORJ\��7KH\�FDOOHG� QH[W� FHQWXU\� DV� JRYHUQDQFH� FHQWXU\� DQG�HIIORUHVFHQFH� RI� ELRWHFKQRORJ\� DQG� JHQHWLF�HQJLQHHULQJ� DQG� DJHQW� RI� VHFRQG� JUHHQ� UHYROXWLRQ� LQ�IXWXUH��6DQDWL�	�(VPDLO�]DGH����������$QGHUVRQ� DQG� =HKDQJ� ������� VDLG� WKDW� RSSRUWXQLWLHV�ZKLFK� ELRWHFKQRORJ\� SUHSDUHG� IRU� EHQHILFLDULHV� RI�DJULFXOWXUH� DUH� YDULHG� DQG� VWDWHG� WKDW� WKH� PDLQ� RQHV�LQFOXGHV� SURGXFLQJ� DJULFXOWXUDO� FRPPRGLWLHV� ZKLFK�UHVLVW� DJDLQVW� VDOLQLW\�� GURXJKW�� SHVW� DQG� GLVHDVHV��WHFKQRORJLHV� RI� 6XVWDLQDEOH� SURGXFWLRQ� �� RQ�WLPH� DQG�FKHDS�VXSSO\�RI�DJULFXOWXUDO�LQSXWV��LQFUHDVLQJ�TXDOLW\�RI� SURGXFWLRQV�� H[WHQVLRQDO� VHUYLFHV� DQG� HIILFLHQW�
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WHFKQRORJLFDO� KHOSV�� HVSHFLDO� FRQVLGHUDWLRQ� WR� UXUDO�ZRPHQ¶� QHHGV�� LPSURYLQJ� DJULFXOWXUDO� DQG� UXUDO�LQIUDVWUXFWXUH�DQG�HWF��6R�� REYLRXVO\� GHYHORSLQJ� DJULFXOWXUDO� UHVHDUFKHV� LQ�RUGHU� WR� UHDFK� XVHIXO� WHFKQRORJLHV� FDQ� EH� KLJKO\�LQVWUXPHQWDO�DQG�VHFXUH�UHDFKLQJ�IRRG�VHFXULW\���&DSDFLWLHV�RI�DJULFXOWXUH�SDUW�RI�,UDQ�ZHUH�QRW�XWLOL]HG�FRPSOHWHO\� DQG� KDV� PDQ\� VKRUWFRPLQJ� LQ� VSLWH� RI�HQMR\LQJ� FRQVLGHUDEOH� FDSDELOLWLHV� RI� VRXUFHV� DQG�SURGXFWLRQ� IDFWRUV� LQFOXGLQJ� PRUH� WKDQ� ��� PLOOLRQ�KHFWDUHV�DJULFXOWXUDO�ODQGV��YDULHG�ZHDWKHU�DQG�ELRORJLF�FOLPDWHV� DQG� FDSDELOLW\� IRU� SURGXFLQJ� EURDG� UDQJH� RI�FROG� DQG� WURSLFDO� SURGXFWLRQV�� UHQHZDEOH� KXPDQ�UHVRXUFHV��VNLOOHG�ZRUN�IRUFHV��XWLOL]HUV�DQG�SURGXFHUV��4DUH�<D]L����������1RZ�� LQ� FDVH� RI� XVLQJ� WKHVH� FDSDELOLWLHV�� ZH� FDQ�GHFODUH� LW� DV�PDLQ�EDVLV� RI� HFRQRPLF� GHYHORSPHQW� RI�FRXQWU\�E\�UHO\LQJ�RQ�FRQWLQXRXV�JURZLQJ�SURGXFWLRQ��GHVLUDEOH� HIILFLHQF\�� PRUH� LQYHVWPHQW� DQG� ([FKDQJH�WHFKQRORJ\�FRPSDUHG�ZLWK�RWKHU�HFRQRPLF�SDUWV��$FFRUGLQJ� WR�SRWHQWLDOV�DQG�FDSDELOLWLHV�DQG�SRWHQWLDO�FDSDELOLWLHV�RI�DJULFXOWXUH�SDUW�RI�,UDQ��DQG�DW�WKH�RWKHU�KDQG�YDULRXV� EDUULHUV� LQ� WKH�ZD\� RI� UHDFKLQJ� IDYRULWH�XWLOL]DWLRQ� RI� FXUUHQW� FDSDFLWLHV� LQFOXGLQJ� GU\� DQG�VHPL�GU\� FOLPDWH� RI� ,UDQ�� VDOLQLW\� RI� PDMRU� SDUW� RI�ODQGV�� ZDVWHV� EHIRUH� DQG� DIWHU� KDUYHVWLQJ�� SHVWV� DQG�GLVHDVHV�� ZHHGV�� GURXJKW� DQG� RWKHU� SUREOHPV��GHYHORSLQJ� DJULFXOWXUDO� ELRWHFKQRORJ\� FDQ� EH� D�PLOHVWRQH�WR�VROYH�WKDW�SUREOHP��*RXOG���������9DULRXV� SUREOHPV� DQG� EDUULHUV�� DOVR� WKHUH� DUH� LQ� WKH�ZD\� RI� UHDFKLQJ� PRGHUQ� ELRWHFKQRORJLHV� ZKLFK� IDFH�DSSO\LQJ�DQG�XWLOL]LQJ�ZLWK�FKDOOHQJH��6R�WKDW�PRGHUQ�ELRWHFKQRORJLHV� KDYH� SURV� DQG� FRQV� ZKLFK� HDFK� RI�WKHVH�JURXSV�KDYH�VRPH�UHDVRQ�IRU�WKHLU�FODLPV��6RPH�FRQVLGHUDWLRQV� DERXW� ELRWHFKQRORJ\� LQFOXGHV� KXPDQ�DQG� OLYHVWRFNV�KHDOWK��HQYLURQPHQW�KHDOWK�� DJULFXOWXUH��&KDQJLQJ� QXWULWLRQDO� YDOXH� RI� SODQW�� FUHDWLQJ� QHZ�ZHHG�� GHFUHDVLQJ� FURS� YDULHWLHV� DQG� «��� DQG� DOVR�VRFLDO� HFRQRPLF�� SROLWLFDO�� PRUDO� DQG� ILQDOO\� SXEOLF�FRQVLGHUDWLRQV��/HLVLQJHU�����������7KH� SUREOHP� LV� WKDW� LQ� VSLWH� RI� SURSHU� YDULDWLRQ� RI�JDUGHQ� SURGXFWLRQV� DQG� DOVR� H[LVWHQFH� RI� QHFHVVDU\�ILHOG�DQG�%DVLV�IRU�GHYHORSLQJ�WKHP�EXW�HIILFLHQF\�DQG�SHUIRUPDQFH�DUH�ORZ�LQ�WKLV�DUHD�ZKLFK�LV�GXH�WR�VRPH�ULVNV�VXFK�DV�EDG�ZHDWKHU�FRQGLWLRQV��VSULQJ�IURVW�DQG�KDLO��� SHVWV� DQG� SODQW� GLVHDVHV� �GXH� WR� XVLQJ� FODVVLFDO�PHWKRGV� RI� 3ODQWLQJ� DQG� KDUYHVWLQJ� ZLWK� LQGLJHQRXV�NQRZOHGJH�DQG�ORFDO�XQPRGLILHG�ILJXUHV�DQG�DOVR�ODFN�RI�RSHUDWLRQDO�XVH�RI�ELRWHFKQRORJ\���$FFRUGLQJ� WR� DERYH� VXEMHFWV�� RQH� RI� PHFKDQLVPV�ZKLFK�FDQ�SXVK�XV�IRUZDUG�WRZDUG�JRDO�LV�WR�DSSO\�DQG�XWLOL]H� DJULFXOWXUDO� ELRWHFKQRORJLHV� WKDW� FDQ� EH�UHSUHVHQWHG� DV� IDYRULWH� DQG� HIILFLHQW�� G\QDPLF� DQG�GHWHUPLQDQW� WHFKQRORJ\� LQ� WKH� ZD\� RI� QDWLRQDO�GHYHORSPHQW� DQG� SURGXFWLRQ�� GHFUHDVLQJ� GHSHQGHQF\�

DQG� UHDFK� WR� VHOI�UHOLDQFH� GXH� WR� FUHDWLQJ� VLJQLILFDQW�HFRQRPLF��VFLHQWLILF�DQG�HQYLURQPHQWDO�FRQGLWLRQV��6R�REYLRXVO\��LQ�VXFK�FRQGLWLRQ��LPSRUWDQFH�RI�VXEMHFW� LV�FOHDU�� 'LIIHUHQW� IDFWRUV� LQYROYHG� LQ� DSSO\LQJ�LQQRYDWLRQV� DQG� WKHVH� IDFWRUV� DQG� IHDWXUHV� YDULHV�GHSHQGV� RQ� W\SH� RI� VRFLHW\�� $FFHSWLQJ� DQG� DSSO\LQJ�LGHDV��PHWKRGV�DQG�PRGHUQ�WHFKQRORJLHV�E\�SHRSOHV�RI�RQH�VRFLDO�V\VWHP�ZKLFK�LQGHHG�QHHG�WR�FKDQJH�KXPDQ�EHKDYLRUV� DQG� YLVLRQV�� LV� DIIHFWHG� E\� YDULDWLRQ� LQ�KXPDQV¶�VRFLDO��FXOWXUDO��HFRQRPLF�DQG�RWKHU� IHDWXUHV�DQG� HYHQ� LQ� FRQGLWLRQV� DQG� KXPDQ� DQG� PDWHULDO�UHVRXUFHV�LQ�WKH�VRFLDO�V\VWHP�RI�DFFHSWLQJ�WKLV�PRGHUQ�LGHD�DQG�WHFKQRORJ\���/LWHUDWXUH� VWXG\� RI� WKLV� UHVHDUFK� VKRZV� WKDW� WKHUH� DUH�PDQ\�IDFWRUV�LQYROYHG�LQ�DSSO\LQJ�WKLV�LQQRYDWLRQ�DQG�DOVR� WKHUH� DUH� PDQ\� EDUULHUV� LQ� WKH� IXWXUH�� 0DQ\�UHVHDUFKHUV� IRXQG� PDLQ� UHVXOWV� LQ� WKLV� DUHD��:KHHOHU�������� LQ� WKH� UHVHDUFK� DV� ³DIIHFWLYH� IDFWRUV� IRU�DFFHSWLQJ� ELRWHFKQRORJ\´� DW� WKH� QRUWKHUQ� $XVWUDOLDQ�FROOHGJH� IRXQG� WKDW� VRFLDO�HFRQRPLF� IDFWRUV�� OHYHO� RI�SHRSOHV¶� OLWHUDF\�� RFFXSDWLRQDO� LPSDFWV�� NQRZOHGJH�DQG� LQIRUPDWLRQ� �NQRZOHGJH� RI� ELRWHFKQRORJ\���HQYLURQPHQWDO� DWWLWXGH�� LQGLYLGXDO� WUHQGV� DQG� W\SH� RI�SHRSOHV¶� DWWLWXGH� WRZDUG� LQQRYDWLRQ� DUH� HIIHFWLYH�IDFWRUV�LQ�DFFHSWLQJ�ELRWHFKQRORJ\��%DNHU�	�%XUQKXP�������� LQ� WKH� UHVHDUFK� LQ�$PHULFD� IRXQG� WKDW� WKHUH� LV�VLJQLILFDQW� UHODWLRQ� EHWZHHQ� DPRXQWV� RI� LQIRUPDWLRQ�DQG�SHRSOHV¶�NQRZOHGJH�DERXW�ELRWHFKQRORJ\�DQG�DOVR�NLQG� RI� SHRSOH� DWWLWXGH� WRZDUG� ELRWHFKQRORJ\� DQG�DFFHSWLQJ� ELRWHFKQRORJ\�� .RLYLWVR� 	� 0DJQXVVRQ� LQ�6ZHGHQ�IRXQG�WKDW�WKHUH�LV�VLJQLILFDQW�UHODWLRQ�EHWZHHQ�HGXFDWLRQ�OHYHO��NQRZOHGJH�RI�ELRWHFKQRORJ\��SHRSOHV¶�DWWLWXGH� WRZDUG� ELRWHFKQRORJ\�� ULVN�WDNLQJ� DQG�SHRSOHV¶�HDUQLQJV�DQG�DFFHSWLQJ�ELRWHFKQRORJ\���-DPHV�	�%XUWRQ��������LQ�$XVWUDOLD�IRXQG�WKDW�WKHUH�LV�VLJQLILFDQW� UHODWLRQ� EHWZHHQ� DJH�� JHQGHU�� ULVN�WDNLQJ�DQG� SHRSOHV¶� HDUQLQJV�� :KRK� ������� GLG� UHVHDUFK�DERXW�DFFHSWLQJ�LQQRYDWLRQV�LQ�1LJHULD�DQG�IRXQG�WKDW�OHYHO�RI�OLWHUDF\��DPRXQWV�RI�FRQWDFWV�ZLWK�SURSDJDWRU��HFRQRPLF� FRQGLWLRQ� DQG� HQMR\LQJ� OHDGHUVKLS� UROH� DQG�DFFHSWLQJ�LQQRYDWLRQ��,JRUGDQG�	�3DWULF���������LQ�WKH�UHVHDUFK�ZLWK� WKH� DLP�RI� DVVHVVLQJ� DIIHFWLYH� VWUXFWXUH�RQ�DFFHSWLQJ�DJULFXOWXUDO�WHFKQRORJLHV��DIWHU�DVVHVVLQJ�LQGLYLGXDO�� HFRQRPLF� DQG� VRFLDO� IHDWXUHV� IRXQG� WKDW�IDFWRUV�VXFK�DV�OHYHO�RI�IRUPDO�DQG�LQIRUPDO�HGXFDWLRQ��VRFLDO� SDUWLFLSDWLRQ�� SHUIRUPDQFH� H[WHQW�� DFFHVV� WR�LQIRUPDWLRQ� UHVRXUFH� DQG� QXPEHUV� RI� FRQWDFW� ZLWK�SURSDJDWRU� KDYH� VLJQLILFDQW� UHODWLRQ� ZLWK� DFFHSWLQJ�DJULFXOWXUDO�WHFKQRORJ\���$UD\HVK� ������� ZKLOH� DVVHVVLQJ� HIIHFWLYH� IDFWRUV� RQ�DFFHSWLQJ�DQG� ODFN�RI�FRQWLQXLQJ� LQQRYDWLRQ�RI� � UDLQ\�LUULJDWLRQ� DPRQJ� IDUPHUV� RI� ,ODP�SURYLQFH� FRQFOXGHG�WKDW� WKHUH� LV� VLJQLILFDQW� UHODWLRQ� EHWZHHQ� YDULDEOHV� RI�)DUP� ([SHULHQFH�� VL]H� RI� IDUPLQJ� DUHD�� HFRQRPLF�



/LIH�6FLHQFH�-RXUQDO��������������������������������������������������������������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP

OLIHVFLHQFHM#JPDLO�FRP����

IDFWRUV� �LQFOXGLQJ� LQFRPH� DQG� DFFHVV� WR� DJULFXOWXUDO�LQSXWV��DQG�WHFKQLFDO�IDFWRUV�DQG�DFFHSWLQJ�LQQRYDWLRQ��0XVDYL������� DIWHU� DVVHVVLQJ� DIIHFWLYH� IDFWRUV� RQ�DFFHSWLQJ� ORZ�LQSXW� VXVWDLQDEOH� IDUPLQJ� E\� ZKHDW�JURZHUV� RI� 6LVWDQ� %DOXFKHVWDQ� IRXQG� WKDW�� WKHUH� LV�VLJQLILFDQW� UHODWLRQ� EHWZHHQ� YDULDEOHV� RI� FLW\� RI�UHVLGHQFH�� SHUIRUPDQFH� H[WHQW�� VRFLDO� IHDWXUHV�� H[WHQW�RI� FRRSHUDWLRQ� ZLWK� LQVWLWXWHV�� HIIHFW� RI� H[WHQVLRQDO�HGXFDWLRQDO� FODVVHV�� XVLQJ� FRQQHFWLRQDO� FKDQQHOV��H[WHQW�RI�VKDULQJ�IDUPLQJ�LVVXHV�ZLWK�SURSDJDWRUV�DQG�VHUYLFH� FHQWHUV�� NQRZOHGJH� DWWLWXGH� WRZDUG� ORZ�LQSXW�VXVWDLQDEOH� IDUPLQJ� DQG� WHFKQLFDO� NQRZOHGJH� LQ� WKH�ILHOG� RI� ZKHDW� FXOWLYDWLRQ� OHYHOV� DQG� DFFHSWLQJ�LQQRYDWLRQ�� 3RLQWHG� KLVWRULHV� RI� WKLV� UHVHDUFK� VKRZV�WKDW�PDQ\�IDFWRUV�SOD\�UROH�LQ�DFFHSWLQJ�ELRWHFKQRORJ\�LQFOXGLQJ� HFRQRPLF�� HGXFDWLRQDO�H[WHQVLRQDO�� FXOWXUDO�DQG�VRFLDO�IDFWRUV�DQG�LQGLYLGXDO�IHDWXUHV���7KLV� UHVHDUFK� VHHNV� WR� DVVHVV� HFRQRPLF� DQG� VRFLDO�FXOWXUDO�IDFWRUV����
*RDOV��0DLQ� JRDO�� $VVHVVLQJ� HIIHFWLYH� VRFLDO�� FXOWXUDO� DQG�HFRQRPLF� IDFWRUV� LQ� DSSO\LQJ� ELRWHFKQRORJLHV� LQ�JDUGHQ�SURGXFWV�RI�,ODP�SURYLQFH�6SHFLILF�JRDOV����DVVHVVLQJ� DIIHFWLYH� HFRQRPLF� IDFWRUV� LQ� JDUGHQ�SURGXFWV�RI�,ODP�SURYLQFH���� $VVHVVLQJ� DIIHFWLYH� VRFLDO� DQG� FXOWXUDO� IDFWRUV� LQ�JDUGHQ�SURGXFWV�RI�,ODP�SURYLQFH����DVVHVVLQJ�WKHRUHWLFDO�EDVLFV�RI�UHVHDUFK��
0HWKRGRORJ\��PDWHULDOV���7KLV� UHVHDUFK� LV� DSSOLFDEOH� LQ� WHUP� RI� DLP� DQG�GHVFULSWLYH� LQ� WHUP� RI� GDWD� FROOHFWLRQ�� &RUUHODWLRQ�PHWKRG�ZDV�XVHG�DPRQJ�GHVFULSWLYH�UHVHDUFKHV�DQG� LW�LV� ILHOG� UHVHDUFK� LQ� WHUP� RI� DXGLW� H[WHQW� DQG� FRQWURO�GHJUHH�� 6DPSOH� SRSXODWLRQ� RI� WKLV� VWXG\� LQFOXGHV�H[SHUWV� DQG� UHVHDUFKHUV� RI� -DKDG�.HVKDYDU]L� LQVWLWXWH�ZKLFK� LQYROYH� SHRSOHV� ZKRP� KDYH� XSSHU�GLSORPD�GHJUHH�LQ�DJULFXOWXUH�FRXUVHV��7KH�H[SHUWV�LQYROYHG�WKRVH�ZKR�JRW�EDFKHORU�GHJUHH�LQ�DJULFXOWXUH� FRXUVH� DQG� VRPH� IURP� KXPDQLWLHV� UHODWHG�ZLWK� UHVHDUFK� VXEMHFW� VXFK� DV� 7HFKQRORJ\�PDQDJHPHQW�� VRFLRORJ\� DQG� «� ZKLFK� UHVHDUFK� LQ�UHVHDUFK� FHQWHU� RI� -DKDG� NHVKDYDU]L� LQVWLWXWH� RI� WKLV�SURYLQFH� DQG� LQFOXGHV� ���� KXPDQV� �VR� GXH� WR� ORZ�QXPEHU�RI�VDPSOH�SRSXODWLRQ��ZH�XVHG�FHQVXV�LQVWHDG�RI�VDPSOLQJ���,QGHSHQGHQW� YDULDEOHV� RI� WKLV� UHVHDUFK� LQFOXGHV�LQFUHDVLQJ� SURGXFWLRQ� SHUIRUPDQFH�� IDUPHU¶V�HIILFLHQF\�� IDUPHU¶V� HDUQLQJ�� H[WHQW� RI� KLV� FDSLWDO��HPSKDVL]LQJ� RQ� VDYLQJ� LQ� DJULFXOWXUDO� LQSXWV��H[SORLWDWLRQ�V\VWHP��H[WHQW�RI�FXOWLYDWLRQ�DUHD��VWDWXV�RI�IDUPHU¶V�RZQHUVKLS��KLV�KHU�EHOLHIV��WUDGLWLRQDO�YDOXHV��DQG�KLV�PHPEHUVKLS�LQ�UXUDO�IRUXPV��

'HSHQGHQW� YDULDEOH� RI� WKLV� UHVHDUFK� LV� ³DFFHSWLQJ�ELRWHFKQRORJLHV�LQ�JDUGHQ�SURGXFWV´��8VHG� VWDWLVWLFDO� PHWKRGV� LQFOXGHV� LQIHUHQWLDO� DQG�GHVFULSWLYH�VWDWLVWLFV��8VLQJ�6366�VRIWZDUH���:H�XVHG�IUHTXHQF\�� SHUFHQWDJH�� PHDQ�� 6'� DQG� FRHIILFLHQW� RI�YDULDWLRQ� LQ� GHVFULSWLYH� VWDWLWLFV� DQG� 3HDUVRQ�FRUUHODWLRQ�FRHIILFLHQW�LQ�LQIHUHQWLDO�RQH���:H� XVHG� &URQEDFK� DOSKD� PHWKRG� IRU� UHOLDELOLW\� RI�TXHVWLRQQDLUH�DQG�WKH�PHDQ�ZDV�FDOFXODWHG�DV�����DQG�VKRZV�DFFHSWDEOH�YDOLGLW\��
�5HVXOWV��,QGLYLGXDO� IHDWXUHV� RI� VWDWLVWLFDO� VDPSOH� DUH� DV�IROORZLQJ���0RVW�IUHTXHQF\�RI�DJH�JURXS�ZDV� IRU�������DJH� OHYHO�DQG� WKH�PHDQ�ZDV������\HDUV�� ������ZHUH�PDOHV� DQG������� ZHUH� IHPDOHV�� 0RVW� IUHTXHQF\� RI� ZRUN�H[SHULHQFH�ZDV�IRU�����\HDUV�OHYHO�DQG�WKH�PHDQ�HTXDOV�������\HDUV������OLYHG� LQ�XUEDQ�DUHD�DQG�RWKHU����LQ�YLOODJH��0RVW� IUHTXHQF\� RI� HGXFDWLRQ� OHYHO� ZDV� IRU� EDFKHORU�OHYHO�ZLWK� ������ DQG� WKH� OHDVW� IRU� 3�+�'�ZLWK� ������WKH�FRXUVH�RI�������RI�SHRSOHV�ZDV�IDUPLQJ�DQG�RWKHUV�VWXGLHG�LQ�UDQFKLQJ�DQG�H[WHQVLRQ�FRXUVHV�ZLWK�������DQG� ������ UHVSHFWLYHO\�� 7KUHH� FRXUVHV� DOWRJHWKHU�IRUPV� ������ DQG� ������ UHODWHV� WR� RWKHU� FRXUVHV��%UHHGLQJ� �� 6RLO� 6FLHQFH� �� PDFKLQHU\� �� *DUGHQLQJ� ��ZHHGV�DQG�������LQ�WHUP�RI�FODVV�DQG�RUJDQL]DWLRQDO�SRVW��H[HFXWLYH� H[SHUWV� KDG� ������ DQG� SURSDJDWRU� DQG�H[WHQVLRQ� H[SHUW�� PDQDJHU� DQG� RIILFLDO� DIIDLUV�� DQG�UHVHDUFKHU�KDG���������������DQG������UHVSHFWLYHO\���,Q�WHUP�RI�HPSOR\PHQW�VWDWXV��������ZHUH�+LUHG������ZHUH�&RQWUDFW��DQG�������ZHUH�FRQWUDFWXDO��5HVXOWV�RI�WKLV�UHVHDUFK�VKRZ�WKDW�LQ�UHVSRQGHQWV�YLHZ��YDULDEOHV� RI� LQFUHDVLQJ� SHUIRUPDQFH� DQG� H[WHQW� RI�IDUPHU� UHIHUHQFH� WR� H[SHUWV� KDG� PRVW� HIIHFW� RQ�DFFHSWLQJ�ELRWHFKQRORJ\��7DEOH��VKRZV�SULRULWL]LQJ�H[WHQW�RI�DVVHVVLQJ�DIIHFWLYH�HFRQRPLF�IDFWRUV�LQ�DFFHSWLQJ�HIIHFW�RI�ELRWHFKQRORJ\�LQ�JDUGHQ�SURGXFWV���
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7DEOH��� SULRULWL]LQJ� H[WHQW� RI� DVVHVVLQJ� DIIHFWLYH�HFRQRPLF�IDFWRUV�LQ�DFFHSWLQJ�HIIHFW�RI�ELRWHFKQRORJ\��LQ�UHVSRQGHQWV�YLHZ��
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�� ,QFUHDVLQJ�SURGXFWLRQ�SHUIRUPDQFH�
�� �� ��� ��� ��� ���� � ����� � ������ � ����

�� )DUPHU�HIILFLHQF\� �� �� ��� ��� ��� ���� � ����� � ������ � ����
�� )DUPHU�LQFRPH� �� ��� ��� ��� ��� ���� � ����� � ������ � ����
�� )DUPHU�UHIHUHQFH�WR�H[SHUWV� �� ��� ��� ��� ��� ���� � ����� � ������ � ����
�� )DUPHU�FDSLWDO�H[WHQW� �� �� ��� ��� ��� ���� � ����� � ������ � ����
�� )DUPHU�EHOLHIV� �� ��� ��� ��� ��� ���� � ����� � ������ � ����
�� (PSKDVL]LQJ�RQ�VDYLQJ�LQ�DJULFXOWXUDO�LQSXWV�

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

�� ([SORLWDWLRQ�V\VWHP� �� ��� ��� ��� ��� ���� � ����� � ������ � ����
�� ([WHQW�RI�FXOWLYDWLRQ�DUHD� �� ��� ��� ��� ��� ���� � ����� � ������ � ����
��� (PSKDVL]LQJ�RQ�ZDWHU�VDYLQJ� �� ��� ��� ��� ��� ���� � ����� � ������ � ����
��� )DUPHU�RZQHUVKLS�VWDWXV� �� ��� ��� ��� ��� ���� � ����� � ������ � ����
��� )DUPHU�WUDGLWLRQDO�YDOXHV� �� ��� ��� ��� ��� ���� � ����� � ������ � ����
��� +LV�KHU�PHPEHUVKLS�DW�UXUDO�IRUXPV�

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

� TXHVWLRQV�ZHUH�DVNHG�DERXW�VWUDWHJLHV�IRU�IDFLOLWDWLQJ�DFFHSWDQFH� IURP� FRQWDFWV� DQG� WKH� UHVXOWV� ZHUH�UHSUHVHQWHG�DW�WDEOH�����7DEOH��� SULRULWL]LQJ� HIIHFW� H[WHQW� RI� VWUDWHJLHV� IRU�DFFHSWLQJ�ELRWHFKQRORJ\�
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�� &UHDWLQJ�EHVW�IDUPV�DQG�JDUGHQV�XVLQJ�VHHGV�DQG�SODQWV�UHVXOWLQJ�IURP�ELRWHFKQRORJ\� �� ��� ���� ���� � ����� � ������ � ����

�� *LYLQJ� EDQN� IDFLOLWLHV� DQG� RWKHU� DJULFXOWXUDO�LQSXWV� SURYLGHG� WKDW� XVLQJ� VHHGV� DQG� SODQWV�UHVXOWLQJ�IURP�ELRWHFKQRORJ\� �� ��� ���� ���� � ����� � ������ � ����

�� *RYHUQPHQW�LQFHQWLYH�SROLFLHV� �� ��� ���� ���� � ����� � ������ � ����
�� *LYLQJ� IDFLOLWLHV� WR� JUDGXDWHG� VWXGHQWV� RI�DJULFXOWXUH� DQG� UHODWLYH� FRXUVHV� LQ� WKH� ILHOG� RI�ELRWHFKQRORJ\� �� ��� ���� ���� � ����� � ������ � ����

�� (VWDEOLVKLQJ�QRQ�JRYHUQPHQWDO��FRRSHUDWLRQ�DQG�IRUXPV��� ��� ��� ��� ���� � ����� � ������ � ����

�� 8VLQJ�H[WHQVLRQDO�HGXFDWLRQDO�SURJUDPV� �� ��� ��� ���� � ����� � ������ � ����
�� ([WHQGLQJ�ELRWHFKQRORJ\�UHVHDUFK�FHQWHUV� ��� ��� ��� ���� � ����� � ������ � ����
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5HVXOWV�RI�SHDUVRQ�FRUUHODWLRQ� WHVW�EHWZHHQ�GHSHQGHQW�DQG�LQGHSHQGHQW�YDULDEOH�RI�UHVHDUFK�� 5HVXOWV�RI�3HDUVRQ�FRUUHODWLRQ� WHVW�VKRZ�WKDW�WKHUH�LV�GLUHFW�UHODWLRQ�EHWZHHQ�YDULDEOHV�RI�LQFUHDVLQJ���SURGXFWLRQ� SHUIRUPDQFH�� IDUPHU� HIILFLHQF\��HPSKDVL]LQJ�RQ�VDYLQJ�LQ�DJULFXOWXUDO�LQSXWV����
HPSKDVL]LQJ� RQ� ZDWHU� VDYLQJ� DQG� VWDWXV� RI� IDUPHU�RZQHUVKLS�DQG�GHSHQGHQW�YDULDEOH��DFFHSWDQFH�����
7DEOH��VKRZV�UHVXOWV�RI�3HDUVRQ�FRUUHODWLRQ�WHVW��
$VVHVVHG�LQGHSHQGHQW�YDULDEOH�
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,QFUHDVLQJ� SURGXFWLRQ�SHUIRUPDQFH� 

����� �����
)DUPHU�HIILFLHQF\� 

����� �����
)DUPHU�LQFRPH� ����� �����
)DUPHU�UHIHUHQFH�WR�H[SHUWV� ����� �����
)DUPHU�FDSLWDO�H[WHQW� ����� �����
)DUPHU�EHOLHIV� ����� �����
(PSKDVL]LQJ� RQ� VDYLQJ� LQ�DJULFXOWXUDO�LQSXWV�� 
����� �����
([SORLWDWLRQ�V\VWHP� ����� �����
([WHQW�RI�FXOWLYDWLRQ�DUHD� ����� �����
(PSKDVL]LQJ�RQ�ZDWHU�VDYLQJ� 
����� �����
)DUPHU�RZQHUVKLS�VWDWXV� 

����� �����
)DUPHU�WUDGLWLRQDO�YDOXHV� ����� �����
+LV�KHU� PHPEHUVKLS� DW� UXUDO�IRUXPV� ����� �����

6XJJHVWLRQV��$FFRUGLQJ� WR� ZKROH� UHVXOWV� RI� WKLV� UHVHDUFK� ZH� FDQ�UHSUHVHQW�WKHVH�VXJJHVWLRQV�LQ�RUGHU�WR�DFFHSW�DQG�DSSO\�ELRWHFKQRORJ\����� 6LQFH� WKDW� SURGXFWLRQ� SHUIRUPDQFH� DQG� FRQVHTXHQWO\�LQFUHDVH� LQ� LQFRPH� LV�RQH�RI�PDLQ�EDVLV� IRU�DFFHSWLQJ�ELRWHFKQRORJ\�VR�LW�LV�VXJJHVWHG�WKDW�DFWLRQV�ZKLFK�OHDG�WR� LQFUHDVH� LQ� LQFRPH� DQG� SURGXFWLRQ� EH� GRQH� E\�DXWKRULWLHV���
��� &DXVHV� IRU� LQFUHDVLQJ� IDUPHU� HIILFLHQF\� EH� SUHSDUHG�IURP�GLIIHUHQW�ZD\V��
��� *LYLQJ� UHTXLUHG� IDFLOLWLHV� LQ�RUGHU� WR� LQFUHDVH� IDUPHUV�FDSLWDO�ZKLFK�DUH�DEOH�WR�GHYHORS�WKHLU�ZRUN�

��� $QG�ILQDOO\� LW� QHFHVVDU\� WR� DQDO\]H�HFRQRPLF�� IDUPHUV�VRFLDO�FXOWXUDO� FRQGLWLRQV� EHIRUH� H[WHQG� DQG� LPSDUW�ELRWHFKQRORJLHV� DQG� LW� EH� SRVVLEOH� WR� SUHSDUH� EHWWHU�FRQGLWLRQV�IRU�DFFHSWLQJ�ELRWHFKQRORJ\��
�5HIHUHQFHV������DUD\HVK�� %�� �������� 'HWHUPLQDQWV� RI� DGRSWLRQ� DQG�FRQWLQXHG� LQQRYDWLRQ� RI� WHFKQRORJ\� DGRSWLRQ� DPRQJ�IDUPHUV� LQ� ,ODP� SURYLQFH�� 06� WKHVLV�� $JULFXOWXUDO�([WHQVLRQ� DQG� (GXFDWLRQ�� 8QLYHUVLW\� RI� 7HKUDQ��)DFXOW\�RI�$JULFXOWXUH��

���$KDQJDU]DGHK�� 5� DQG� UDKDHL�0� �������� %ULHI��LQWURGXFWLRQ� WR� VRPH� RI� WKH� ORZHU� DUHDV� RI�ELRWHFKQRORJ\�LQ�WKH�FRXQWU\�DQG�5RRWLQJ�YDOXHV�RI�WKLV�DSSURDFK��
����.KHLUDQGLVK�� $� �������� )LQDO� UHSRUW� RQ� WKH� VWDWXV� RI�ELRWHFKQRORJ\� LQ� GHYHORSLQJ� FRXQWULHV� �� &RPPLVVLRQ�RQ�%LRWHFKQRORJ\��6FLHQWLILF�5HVHDUFK�&RXQFLO�DQG�WKH�LQGXVWU\��
���6DQDDWL�� 0� �������� 1DWLRQDO� VWUDWHJ\� IRU� SODQW�ELRWHFKQRORJ\� �� WKH� QDWLRQDO� HQYLURQPHQW�� 6FLHQFH�'HSDUWPHQW�� 5HVHDUFK� DQG� WHFKQRORJ\�� 7HKUDQ��1DWLRQDO�5HVHDUFK�&HQWHU�IRU�*HQHWLF�(QJLQHHULQJ�DQG�%LRWHFKQRORJ\��
���6DQDDWL�� 0� DQG� (VPDHLO]DGHK�� 1� ��������%LRWHFKQRORJLFDO� DSSURDFKHV� KXPDQ� SUREOHPV� LQ� WKH�WZHQW\�ILUVW� FHQWXU\�� 1DWLRQDO� &HQWHU� IRU� *HQHWLF�(QJLQHHULQJ�DQG�%LRWHFKQRORJ\�3XEOLFDWLRQV��
���JKDUH\D]L�� %�� �������� 1DWLRQDO� VWUDWHJ\� IRU� SODQW�ELRWHFKQRORJ\� �UHFRJQL]LQJ� QDWLRQDO� PHGLD��� 1DWLRQDO�%LRWHFKQRORJ\� &RPPLWWHH�� 0LQLVWU\� RI� 5HVHDUFK�6FLHQFH� DQG�7HFKQRORJ\��1DWLRQDO�&HQWHU� IRU�*HQHWLF�(QJLQHHULQJ� DQG� %LRWHFKQRORJ\�� 3XEOLVKHU�� 1DWLRQDO�&HQWHU�IRU�*HQHWLF�(QJLQHHULQJ�DQG�%LRWHFKQRORJ\��
���*UDYHO��$��6��DQG�7DPEU�� U��6�� ��������,QWURGXFWLRQ� WR�([WHQVLRQ�(GXFDWLRQ���7UDQVODWHG�E\�6��6DOPDQ]DGHK���6KDKLG�&KDPUDQ�8QLYHUVLW\�3UHVV��
��$QGHUVRQ�� 3�� 3ULQVWUXS� DQG�&RKHQ�� -��0DUH� ��������0RGHUQ�%LRWHFKQRORJ\�IRU� IRRG�DQG�$JULFXOWXUH��5LVNV� DQG� RSSRUWXQLWLHV� IRU� WKH� SRRU�� >2QOLQH@��$YDLODEOH� DW�� KWWS���ZZZ�&JLDU�RUJ��ELRWHFK�UHSRORR��&RQWHQWV�KWP����� %DNHU� *�� DQG� %XUQKDP� 7�� ������� ³&RQVXPHU�UHVSRQVH� WR� JHQHWLFDOO\�PRGLILHG� IRRGV´�� -RXUQDO�RI�$JULFXOWXUDO�DQG�5HVRXUFH�(FRQRPLFV��9RO���������SS����������
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���� %RFFDOHWWL� 6�� 	� 0RUR� '�� ������� ³&RQVXPHU�ZLOOLQJQHVV� WR� SD\� IRU� *0� IRRGV� LQ� ,WDO\´��$J%LRIRUXP��9RO���������SS���������������*RXOG��)�DQG�FRKHQ��%��PLFKHDO���������6XWDLQDEOH�XVH�RI�JHQHWLFDOO\�PRGLILHG�&URSV� LQ�'HYHORSLQJ�FRXQWULHV��>2QOLQH@��$YDLODEOH�DW���KWWS���ZZZ�&JLDU�RUJ�ELRWHFK�UHSRORR�&RQWHQWV�KWP������ ,JRUGDQ�� *�� 2� DQG� 3DWULFN�� (� �������� )DFWRUV�$VVRFLDWHG�ZLWK� WKH� $GRSWLRQ� RI� 5HFRPPHQGHG�SUDFWLFHV� IRU� PDL]H� SURGXFWLRQ� LQ� WKH� NDLQMLODNH�%DVLQ� RI� 1LJHULD� 'HSDUWPHQW� RI� $JULFXOWXUDO�([WHQVLRQ��8QLYHUVLW\�RI�,EDGDQ�1LJHULD������� -DPHV� 6�� DQG� %XUWRQ� 0�� ������� ³&RQVXPHU�SUHIHUHQFHV� IRU�*0� IRRG� DQG� RWKHU� DWWULEXWHV� RI�WKH� IRRG� V\VWHP´�� 7KH� $XVWUDOLDQ� -RXUQDO� RI�$JULFXOWXUDO�DQG�5HVRXUFH�(FRQRPLFV��9RO���������SS��������������� .RLYLVWR� +XUVWL� 8�� DQG� 0DJQXVVRQ� 0�� �������³&RQVXPHU� SHUFHSWLRQV� RI� JHQHWLFDOO\� PRGLILHG�DQG� RUJDQLF� IRRGV�� :KDW� NLQG� RI� NQRZOHGJH�PDWWHUV"´��$SSHWLWH�9RO���������SS���������������/HLVLQJHU��0�� NORXV� �������� (WKLFDO� FKDOOHQJHV� RI�$JULFXOWXUDO� %LRWHFKQRORJ\� IRU� 'HYHORSLQJ�&RXQWULHV�� >2QOLQH@�� $YDLODEOH� DW��KWWS���ZZZ�&JLDU�RUJ��ELRWHFK�UHSRORR�&RQWHQWV�KWP������ 0DJQXVVRQ� 0��� $UYROD� $��� .RLYLVWR� +XUVWL� 8���cEHUJ�/��DQG�6M|GpQ�3���������³&KRLFH�RI�RUJDQLF�IRRGV� LV� UHODWHG� WR� SHUFHLYHG� FRQVHTXHQFHV� IRU�KXPDQ� KHDOWK� DQG� WR� HQYLURQPHQWDOO\� IULHQGO\�EHKDYLRXU´��$SSHWLWH��9RO���������SS�������������� 6KDUPD�� 0�� �������� %LRWHFKQRORJ\� 5HVHDUFK� DQG�'HYHORSPHQW�� >2QOLQH@�$YDLODEOH� DW��KWWS���ZZZ�&JLDU�RUJ�ELRWHFK�UHSRORR�RQWHQWV�KWP����� :KHHOHU�� 6� �������� )DFWRUV� ,QIOXHQFLQJ�$JULFXOWXUDO� 3URIHVVLRQDOV¶� $WWLWXGHV� 7RZDUGV�2UJDQLF� $JULFXOWXUH� DQG� %LRWHFKQRORJ\�� &HQWUH�IRU�5HJXODWLRQ�DQG�0DUNHW�$QDO\VLV�����:KR�� -�� 3� �������� $� VWXG\� RI� IDFWRUV� $VVRFLDWHG�ZLWK� WKH� $GRSWLRQ� RI� 5H� &RPPHQGHG� IDUP�SUDFWLFHV� LQ� 1LJHULD� YLOODJH� 5XUDO� VRFLRORJ\� ����33��������������� =KDQJ�� 4�� �������� $JULFXOWXUDO� %LRWHFKQRORJ\�RSSRUWXQLWLHV� WR� PHHW� WKH� FKDOOHQJHV� RI� IRRG�SURGXFWLRQ�� >2QOLQH@�� $YDLODEOH� DW��KWWS���ZZZ�&JLDU�RUJ� �ELRWHFK�UHSRORR��&RQWHQWV�KWP�������������


