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QRW�HYHU�RQH�FDQ�DIIRUG��ZKLFK�RQO��HQMR�HG�RQ�VSHFLDO�GD�V�RU�IHVWLYDOV��

+RZHYHU��LW�KDV�EHFRPH�D�GDLO��QHFHVVLW��IRU�OLIH�QRZDGD�V�ZLWK�WKH�UDS�

LG�HFRQRPLF�GHYHORSPHQW��DQ�HVVHQWLDO�LQJUHGLHQW�LQ�HYHU��VWDSOH�LQ� WKH�

UHVWDXUDQW�RU�KRPH�NLWFKHQ��DQG�WKH�PDLQ�VRXUFH�VXSSO��IRU�SHRSOH�WR�LQ�

FUHDVH�HQHUJ���%HVLGHV��DV�KHDOWK�HGXFDWLRQ�ODXQFKHG���KRZ�WR�HDW�KHDOWK�

ily"�has�become�the�most�signi�cant�dif�culty�that�needs�to�be�solved�for�

HYHU��IDPLO���7KHUH�LV�QR�GRXEW�WKDW� WKH�PDUNHW�KDV�EHHQ�LQFUHDVLQJ�DQG�
WKH�GHPDQG�IRU�PHDW�KDV�EHHQ�JURZLQJ�ZLWK�WKH�SRSXODWLRQ�JURZWK�DOO�

RYHU�WKH�ZRUOG��7KH�PDUNHW�YDOXH�RI�SURFHVVHG�PHDW� LV�H[SHFWHG�WR�ULVH�

IURP�����ELOOLRQ�8�6��GROODUV�LQ������WR�RYHU�����WULOOLRQ�GROODUV�E��������

3RXOWU��LV�WKH�PRVW�SRSXODU�NLQG�RI�SURFHVVHG�PHDW��ZLWK�D����SHUFHQW�

VKDUH�RI�WKH�JOREDO�PDUNHW�DQG�UHG�PHDW��ZKLFK�LQFOXGHV�SRUN�DQG�EHHI��

takes�up�about�a�33�percent�share.�From�the�of�cial�report�of�the�world�

wide�meat�market,�the�quality�and�the�in�ated�price�of�meat�have�become�

WKH�PRVW�FRQFHUQ�RI� WKH�PDMRULW��SHRSOH��ZKR�GHHP�LW�DV� WKH�SULPDU��

VRXUFH�RI�SURWHLQ�DQG�QXWULWLRQ�VXSSO���
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1.�Introduction

6
LQFH�WKH�����V��D�ZDYH�RI�YHJHWDULDQLVP�KDV�VZHSW�

WKH�:HVW��$W� ILUVW�� LW�ZDV�MXVW� D�KLSSLH�PRYHPHQW�

DQG�VWDUWHG�RQ�D� VPDOO�VFDOH�SRSXODWLRQ��EDVLFDOO��

LQ�WKH�SURIRXQG�HIIHFW�RI�UHOLJLRQ��%��WKH�����V��WHQV�RI�

PLOOLRQV�RI�$PHULFDQV�KDG�GHFODUHG�WKHPVHOYHV�YHJHWDUL�

ans,�accounting�for�3-6%�of�adults�(�gures�from�different�

VRXUFHV�YDU��ZLGHO��>�@�DQG�WKH�SURSRUWLRQ�RI�YHJHWDULDQV�

KDV�H[FHHGHG����,Q�PDQ��:HVWHUQ�FRXQWULHV��$OWKRXJK�LW�

LV�VWLOO�D�PLQRULW���LW�LV�IDU�IURP�DQ�DOWHUQDWLYH��:LWK�WKH�GH�

YHORSPHQW�RI�HFRQRP��DQG�SRSXODULW��RI�HGXFDWLRQ��PRUH�

and�more�people�have�realized�the�signi�cance�of�healthy�

GLHW�DQG�DUH� WU�LQJ� WR� ILQG�D�EDODQFHG�GLHWDU�� VWUXFWXUH�

WKDW�FDQ�SURYLGH�WKHP�D�FRPSHOOLQJ�DQG�HQHUJHWLF�ERG��WR�

DGMXVW�IDVW�SDFHG�OLIH�HIILFLHQWO���0DXUHU�������>�@�0HDQ�

ZKLOH��SHRSOH�V�LQFUHDVLQJ�FRQFHUQV�RI�HFRORJLFDO�HQYLURQ�

PHQW�DQG�KRZ�PDQNLQG�OLYHV�LQ�KDUPRQ��ZLWK�WKH�DQLPDOV�

KDYH�SURPSWHG�WKH�PRYHPHQW�RI�YHJHWDULDQLVP��ZKLFK�FDQ�

SURWHFW�WKH�OLYLQJ�EHLQJV�LQ�QDWXUH�DQG�GHFUHDVH�WKH�ZDVWH�

DQG�DLU�SROOXWLRQ�FDXVHG�E��IDUPV��$SSOHE��������>�@��

0DQ��SHRSOH�LQGHHG�EHFRPH�KHDOWKLHU�DIWHU�DGRSWLQJ�

D�YHJHWDULDQ�GLHWDU��VWUXFWXUH��+RZHYHU��IHZ�SHRSOH�FDQ�

HDW�YHJHWDULDQ�IRRG�IRU�OLIH��DQG�LW�LV�WRXJK�IRU�SHRSOH�ZKR�

JLYH�XS�KDOIZD�� WR�VWDUW�HDWLQJ�PHDW�DJDLQ��(VSHFLDOO�� LQ�

WKH�UHFHQW� WZR��HDUV�� WKH�ORZ�FDUERQ�NHWRJHQLF�GLHW�KDV�

EHFRPH�PRUH�SRSXODU� DEURDG��ZKLFK�HQFRXUDJHV�HDWLQJ�

PHDW�DQG�DOVR�IDW��FRQWUDU��WR�D�YHJHWDULDQ�GLHW� LQ�PDQ��

ZD�V��$V�NHWRJHQLF�GLHWV�WKDW�SURPRWH�HDWLQJ�PHDW�EHFRPH�

PRUH�SRSXODU��PDQ��YHJHWDULDQV�DUH�EHJLQQLQJ�WR�ZDYHU��
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DQG�VRPH�H[SHUWV�ZKR�KDYH�SUHYLRXVO�� UHFRPPHQGHG�

YHJHWDULDQ�GLHWV�DUH�DOVR�WXUQLQJ�DURXQG�DQG�UHFRPPHQG�

LQJ�NHWRJHQLF�GLHWV�IRU�PHDW�EHFDXVH�UHFHQW�VWXGLHV�KDYH�

GHPRQVWUDWHG� WKH� UHDO�EHQHILWV�RI�HDWLQJ�PHDW� �)R[���

:DUG��������$�UHFHQW�VWXG��IURP�WKH�+XPDQH�5HVHDUFK�

&RXQFLO�VKRZHG�WKDW�����RI�YHJHWDULDQV�HYHQWXDOO��JDYH�

XS�WKHLU�YHJHWDULDQ�GLHW�DQG�VZLWFKHG�WR�PHDW��0RUH�WKDQ�

KDOI�������DWH�PHDW� DJDLQ�ZLWKLQ�D��HDU��DQG�DOPRVW�RQH�

WKLUG�������SHUVLVWHG�IRU�OHVV�WKDQ�WKUHH�PRQWKV��ZKLFK�LQ�

GLFDWHV�WKDW�SHRSOH�V�GHHS�GHVLUH�IRU�PHDW�LV�QRW�RQO��FRPH�

IURP�SK�VLFDO�EXW�DOVR�PHQWDO��2I�WKH��������SDUWLFLSDQWV��

����VDLG�WKH��KDG�QHYHU� WULHG�D�YHJHWDULDQ�GLHW�DQG�KDG�

HDWHQ�PHDW�DOO�WKH�WLPH�>�@�����DGPLWWHG�WKDW�WKH��KDG�WULHG�

D�YHJHWDULDQ�GLHW��EXW� ODWHU� UHWXUQHG�WR�HDWLQJ�PHDW��2QO��

���ZHUH�YHJHWDULDQV�IURP�EHJLQQLQJ�WR�HQG��7KH�IRUPHU�

YHJHWDULDQV��ZKR�WKHQ�DWH�PHDW��DJUHHG� WKDW��&KLFNHQ� LV�

the�most�dif�cult�meat�to�resist�and�can’t�stop�eating�it.”�

7KH�RULJLQDO�LQWHQWLRQ�WKDW�VRPH�YHJDQV�FKRRVH�YHJHWDULDQ�

LV�WR�ORVH�ZHLJKW�DQG�NHHS�KHDOWK���6LQFH�YHJHWDULDQ�IRRG�

LV�OLJKW�DQG�VWULFWO��QR�IDW��WKH��DUH�HDV��WR�JHW�KXQJU��DQG�

FKRRVH�XQKHDOWK��IRRG�OLNH�SURFHVVHG� IRRG��0HDQZKLOH��

YHJDQV�DUH�DFFHVVLEOH� WR�D�ODFN�RI�YLWDO�VXEVWDQFHV� IRU�

WKH�ERG���VXFK�DV�KLJK�TXDOLW��SURWHLQ��%����DQG�FKROLQH��

which�may�also�cause�anemia�and�in�ammation.�In�sum,�

WKHUH�DUH�YDULRXV� UHDVRQV� WKDW� LPSHO�YHJHWDULDQ�EDFN� WR�

UHJXODU�GLHW� DQG�EHJLQ� WR�HDW�PHDW��DQG� WKH�GHPDQG�RI�

PHDW�KDV�EHHQ�LQFUHDVLQJ�IURP�HDUOLHVW�WLPHV�WR�WKH�SUHVHQW�

GD���0RH�������>�@�

2.�What�Is�the�New�Offering?

Figure�1.�7�SHV�RI�%H�RQG�0HDW�SURGXFWV

To�cope�with�the�above�problems,�arti�cial�meat�emerged�

DV�D� VXEVWLWXWH�DQG�EHFDPH�PRUH�SRSXODU� LQ� UHFHQW��HDUV�

�%RQQ���������>�@�%H�RQG�0HDW��IRXQGHG�E��(WKDQ�%URZQ��

'U��)X�KXQJ�+VLHK�DQG�+DUROG�+XII�RI�WKH�8QLYHUVLW��RI�

0LVVRXUL� LQ�������LV�D� FRPSDQ��IRFXV�RQ�DUWLILFLDO�PHDW��

7KH��XVHG�OHJXPHV�DQG�RWKHU�YHJHWDEOH�SURWHLQV�DV�UDZ�PD�

terials�to�arrange�vegetable�proteins�into�meat��ber�struc�

WXUH�E��XVLQJ�KHDWLQJ��FRROLQJ�DQG�SUHVVXUL]LQJ��DQG�FRQWLQ�

XRXVO��FDUULHG�RXW�H[SHULPHQWV�DQG�LPSURYHPHQWV��PDNLQJ�

it�closer�to�the�composition�of�animal�meat��ber,�so�that�the�

WDVWH�RI�YHJHWDEOH�PHDW�DQG�PHDW�FORVHU��ZKLFK�FDOOHG��YHJ�

HWDEOH�PHDW���7KH�FRPSDQ��KDV�FUHDWHG�D��FKHPLFDO�UHSRV�

LWRU���RI�QXPHURXV�SODQW�SURWHLQV�DQG�IDWV��7KXV�VFLHQWLVWV�

KDYH�FKRVHQ� WKH�EHVW�FRPELQDWLRQ�IURP�WKDW��SHD�SURWHLQ�

DV�SURWHLQ�DQG�FRFRQXW�RLO�DV�WKH�IDW��7R�LPLWDWH� WKH�WDVWH�

PRUH�VLPLODU��YHJHWDULDQ�PHDW�SLH�DOVR�DGGHG�VRPH�PRG�

i�ed�wheat�starch�and�potato�starch,�so�that� it�tastes�more�

QDWXUDOO���'HSHQGV�RQ�WKH�DGYDQWDJHV�RI�KHDOWK��LQJUHGLHQWV�

DQG�WKH�VDPH�WDVWH�DV�UHDO�PHDW��WKH�FRPSDQ��KDV�ODXQFKHG�

VHYHUDO�SURGXFWV�EDVHG�RQ��YHJHWDEOH�PHDW���PDLQO��IRFXV�

on�beef,�pork,�and�poultry.�As�the��gures�at�the�front�shows,�

WKH��KDYH�VL[�W�SHV�RI�SURGXFWV�RQ�VDOH�ULJKW�QRZ��7KH��DUH�

%H�RQG�%XUJHU��%H�RQG�%HHI��%H�RQG�%UDW�2ULJLQDO�6DX�

VDJH��%H�RQG�+RW�,WDOLDQ�6DXVDJH��%H�RQG�)HLVW��0HDW��DQG�

%H�RQG�%HHI��%HHI��7KH�VWDU�SURGXFW�LV�WKH�%H�RQG�%XUJHU�

ZKLFK�FRQWDLQV����JUDPV�RI�SURWHLQ��QR�VR�EHDQ��JOXWHQ��

DQG�QR�FKROHVWHURO��,WV�VDWXUDWHG�IDW�FRQWHQW�LV�KDOI�RI�WKH�WUD�

GLWLRQDO�OHDQ�IDW�UDWLR�RI�������EHHI�KDPEXUJHU�VWHDN��1HY�

HUWKHOHVV��WKH�SURGXFW�FDQQRW�DYRLG�WKH�YXOJDU�FODLP�WKDW�LW�

GRHV�QRW�FRQWDLQ�*0�LQJUHGLHQWV��DQG�%LOO�*DWHV�KDV�DOZD�V�

DGYRFDWHG�WKH�LGHD�WKDW�*0�IRRGV�DUH�KHDOWKLHU�DQG�PRUH�

HQYLURQPHQWDOO��IULHQGO���%��������LWV�SURGXFWV�KDG�EHHQ�

VROG�DW�:KROH�)RRGV�0DUNHW��DQ�$PHULFDQ�IRRG�VXSHUPDU�

NHW�FKDLQ��,Q�DGGLWLRQ�WR�WKH�8QLWHG�6WDWHV��LWV�SURGXFWV�DOVR�

DSSHDU�LQ�&DQDGD�� WKH�8QLWHG�.LQJGRP��DQG�RWKHU�FRXQ�

WULHV��%XW�WKLV��HDU�WKH��VWRSSHG�VHOOLQJ�FKLFNHQ�SURGXFWV��

VD�LQJ�WKH��ZHUH�GHYHORSLQJ�EHWWHU�DOWHUQDWLYHV��:LWK�WKH�

JUDGXDO�DFFHSWDQFH�E��PRUH�SHRSOH��WKHUH�DUH�QHZ�HQWUDQWV�

cropping�up�across�the�market�and�take�a�speci�c�place�in�

the�arti�cial�meat�industry.�Still,� the�company�claimed�that�

WKH��KDYH�DEVROXWH�DGYDQWDJHV�RQ�KHDOWKLHU�SURWHLQ�VRXUFH�

WKDW�LV�EHQHILFLDO�IRU�KXPDQ�DQG�LW�V�FRORULQJ�FRPHV�IURP�

EHHW�H[WUDFW��UDWKHU�WKDQ�KHPH�IURP�WKH�OHJKHPRJORELQ�OLNH�

LQ�WKH�,PSRVVLEOH�SDWW���$PDQGD�������>�@

,Q�DGGLWLRQ�WR�UHGXFLQJ�IDW�E������DQG�FKROHVWHURO�E��

90%,�the�signi�cance�of�“arti�cial�meat”�may�lie�in�main�

WDLQLQJ�WKH�(DUWK�V�HQHUJ��S�UDPLG�LQ�D�EURDGHU�VHQVH��$�

VHQLRU�HQJLQHHU�DW� WKH�%HLMLQJ�(QYLURQPHQWDO�3URWHFWLRQ�

0RQLWRULQJ�&HQWHU�KDV�SURIHVVLRQDOO�� LQWURGXFHG� WKH�

EHQHILWV�RI�HDWLQJ�OHVV�PHDW�RQ�PLFUR�EORJ��KXPDQ�FRQ�

sumption�of�plant-based�food�is�the��rst�nutritional�level�

LQ� WKH� IRRG�FKDLQ��,Q� WKH�HQHUJ�� IORZ�RI� IRRG�ZHE�� WKH�

ef�ciency�of�energy�transfer�from�one�trophic�level�to�the�

QH[W�WURSKLF�OHYHO�LV�DERXW������,Q�WKH�HQHUJ��WUDQVIHU�EH�

WZHHQ�YHJHWDEOH�SURWHLQ�DQG�DQLPDO�SURWHLQ�WURSKLF�OHYHOV��

ecological�ef�ciency�alone�loses�90%�of�the�energy�from�

JUDLQV�>�@�%H�RQG�0HDW�KLJKOLJKWHG�WKHVH�FRQFHSWV�ZKHQ�

SURPRWLQJ�LWV�SURGXFWV�� WR�VROYH�IRXU�LQFUHDVLQJO��VHULRXV�

'2,��KWWSV���GRL�RUJ����������MIU�Y�L������
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SUREOHPV�FDXVHG�E��OLYHVWRFN�SURGXFWLRQ��QDPHO��KXPDQ�

KHDOWK��FOLPDWH�FKDQJH��DQG�QDWXUDO�UHVRXUFHV��WKURXJK�WKH�

WUDQVIRUPDWLRQ�IURP�DQLPDO�PHDW�WR�D�YHJHWDEOH�PHDW�GLHW��

�:H�EHOLHYH�WKHUH�DUH�EHWWHU�ZD�V�WR�IHHG�WKH�SODQHW���7KLV�

LV�%H�RQG�0HDW�V� LQWURGXFWRU��RSHQLQJ� UHPDUN��DQ�LGHD�

that��ts�the�company’s�investor�Bill�Gates’�consistent�en�

YLURQPHQWDO�EHKDYLRU��+RSNLQV���'DFH���������>�@�

3.�Results

$VNLQJ�WKH�TXHVWLRQ��KRZ�KDV� WKH�%H�RQG�0HDW�FKDQJHG�

WKH�PDUNHW"�$FWXDOO���ZKHQHYHU�D�SURGXFW�RU� DQ� LQYHQ�

WLRQ�KDV�EHHQ�FDSLWDOL]HG�� WKH�PDUNHW�ZLOO�EH�DIIHFWHG�LQ�

D�FHUWDLQ�ZD���,Q�WKH�FDVH�RI�%H�RQG�0HDW�� WKHUH�DUH�WZR�

PDUNHWV� WKDW�KDYH�EHHQ�FKDQJHG�VLQFH�WKH�H[SDQVLRQ�RI�

EH�RQG�PHDW��

2QH�RI�WKH�FKDQJLQJ�PDUNHWV�LV� WKH�SODQW�EDVHG�PHDW�

PDUNHW��$FFRUGLQJ�WR�D�UHFHQW�1LHOVHQ�UHSRUW��DQQXDO�8�6��

VDOHV�RI�SODQW�EDVHG�PHDW� MXPSHG����SHUFHQW�EHWZHHQ�

0DUFK������DQG�0DUFK������WR�D� WRWDO�RI������PLOOLRQ��

compared�to�1%�growth�of�traditional�meat�(Tre�s�Team,�

������>��@�7KLV�LQGLFDWHV�WKDW�WKH�SODQW�EDVHG�PHDW�PDUNHW�LV�

ULVLQJ�UDSLGO��VLQFH�������DQG�GXULQJ�WKLV�SURFHVV��%H�RQG�

0HDW�FKDQJHG�WKH�SODQW�EDVHG�PHDW�PDUNHW�LQ�DOO�UHVSHFWV�>��@�

�

Figure�2.�%H�RQG�%XUJHU�RQ�PHDW�VHVVLRQ

Figure�3.�7UDGLWLRQDO�9HJHWDEOH�0HDW�LQ�9HJDQ�VHVVLRQ

)LUVW��%H�RQG�0HDW�FKDQJHG�WKH�WDUJHW�FXVWRPHU�IRU�WKH�

SODQW�EDVHG�PHDW�LQGXVWU���7UDGLWLRQDOO���SODQW�EDVHG�PHDW�

KDV�PDLQO��EHHQ�GHVLJQDWHG�RQ��YHJDQ��DUHDV��%XW�HYHQ�

ZLWK�WKH�UDSLGO��JURZLQJ�PRYHPHQW�RI�9HJDQLVP��RQO������

SHUFHQW�RI�WKH�SRSXODWLRQ�DUH�YHJHWDULDQ��0H�HU��������>��@�

&RQVLGHU�WKH�SULFH�RI�QDWXUDO�IUHVK�YHJHWDEOHV��DQG�WKRVH�

YHJHWDEOH� ORYHUV�� WKH� UHDO�EX�HUV�RI�SODQW�EDVHG�PHDW��

ZHUH�H[WUHPHO��OLPLWHG�� ,Q������� UDWKHU� WKDQ�FRPSHWLQJ�

ZLWK� WUDGLWLRQDO�EUDQGV� IRU� OLPLWHG�FXVWRPHUV��%H�RQG�

0HDW�GHFLGHG�WR�WDUJHW��PHDW�UHGXFHU��DQG��RPQLYRUHV���

7KH��LQWURGXFHG�WKH�EH�RQG�EXUJHU��ZKLFK�LV�VLPLODU�WR�WKH�

real�beef�in�many�aspects�such�as�texture,��avor,�red�meat�

MXLFH�� HWF��7KLV�GHFLVLRQ� LJQLWHG� WKH�ZKROH�SODQW�EDVHG�

PHDW�LQGXVWU��DQG�REYLRXVO��%H�RQG�0HDW�SXW�WKH�EH�RQG�

EXUJHU�RQ� UHJXODU�PHDW� VHVVLRQV�ZKLFK�FRPSHWHV�ZLWK�

DXWKHQWLF�EHHI�EXUJHUV��2QFH�WKH��VWHSSHG�WR�WKH�UHJXODU�

PHDW�PDUNHW��WKH��JRW�PRUH�FKDQFHV�WR�VHOO�WKHLU�SURGXFWV�

WR�DOO�NLQGV�RI�FXVWRPHUV�EHFDXVH�DSSUR[LPDWHO�����SHU�

FHQW�RI�WKH�SRSXODWLRQ�LQ�WKH�ZRUOG�LV�WKH��RPQLYRUHV���2Q�

WKH�RWKHU�KDQG��RQH�NH��WKLQJ�WKDW�PXVW�EH�PHQWLRQHG�WKH�

WHFKQRORJ��WKDW�PDNHV�WKH�IDNH�PHDW�DEOH�WR�FRPSHWH�ZLWK�

UHDO�EHHI��7KH��XVH�WKH�EHHWV�WR�JLYH�WKH�EXUJHU�D�UHG�PHDW�

DSSHDUDQFH�DQG�WKH�FRFRQXW�RLO�ZLWK�FRFRD�EXWWHU�WR�PDNH�

WKH�ZKLWH�PDUEOLQJ�ZKLFK�QRW�RQO��ORRNV�OLNH�DQLPDO�SUR�

WHLQV�EXW�DOVR� WDVWHV�DV�MXLF��DV� UHDO�EHHI��%H�RQG�0HDW��

������>��@�$W�WKH�LQGXVWU��OHYHO��WKLV�QHZ�YLVLRQ�LQWURGXFHG�

E��%H�RQG�0HDW�DOVR�EURXJKW�IDVW�PRYHUV�OLNH�,PSRVVLEOH�

PHDW�DQG�GUHZ�PRUH�DWWHQWLRQ�IURP�LQYHVWRUV�ZKLFK�DFFHO�

HUDWHG�WKH�HYROXWLRQ�RI�SODQW�EDVHG�PHDW�LQGXVWU��

�

Figure�4.�8�6��SODQW�EDVHG�PHDW�PDUNHW

Figure�5.�8�6��PHDW�PDUNHW�

7KH�RWKHU�PDUNHW� WKDW�KDV�EHHQ�FKDQJHG�LV� WKH�PHDW�

PDUNHW��%DVHG�RQ�)LJXUH���DQG����GXULQJ�������WKH�PHDW�

PDUNHW�LQ�WKH�8QLWHG�6WDWHV�ZDV�VWLOO�WHQ�WLPHV�ODUJHU�WKDQ�

WKH�SODQW�EDVHG�PHDW�PDUNHW��$OVR��)LJXUH���LQGLFDWHV�WKDW�

'2,��KWWSV���GRL�RUJ����������MIU�Y�L������
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WKH�PHDW�PDUNHW�LQ�WKH�8�6��ZLOO�JURZ�VWHDGLO��LQ�WKH�IRO�

ORZLQJ��HDUV��:LWK�QR�GRXEW�WKH�PHDW�PDUNHW�LV�VWLOO�D�JL�

DQW��VWDEOH�PDUNHW�ZLWK�D�URRP�RI�LPSURYHPHQW�FRPSDULQJ�

WR�WKH�SODQW�EDVHG�PHDW�PDUNHW��WKHUHIRUH��WKH�PHDW�PDUNHW�

LV�FKDQJHG�OHVV�REYLRXVO��DQG�PDLQO��RQ�D�PDFUR�OHYHO��,Q�

JHQHUDO��%H�RQG�0HDW�SURYLGHG�D�SRVVLELOLW��WR�WKH�ZKROH�

PHDW�PDUNHW�WKDW�SODQW�EDVHG�PHDW�FRXOG�UHSODFH�PHDW��

QHYHUWKHOHVV��WKLV�SRVVLELOLW��PD��QRW�RFFXU�LQ�WKH�IROORZ�

LQJ�GHFDGHV�GXH�WR�WKH�VXVWDLQDEOH�DELOLW��RI�DQLPDO�UDLVLQJ�

WKH�LQGXVWU��DQG� WKH�PHDW�GHPDQG�RI�WKH�ZKROH�ZRUOG��

$OVR��WKH�UHYHODWLRQ�RI�%H�RQG�0HDW�PD��VHW�WKHP�WR�DQ�

DZNZDUG�VLWXDWLRQ�>��@�7KH�RULJLQDO�YHJDQ�EX�HUV�PD��IHHO�

XQFRPIRUWDEOH�ZLWK� WKH��EOHHGLQJ��DQG� MXLFHOHVV�RI�WKH�

EH�RQG�EXUJHU��7KH��PD��VWRS�EX�LQJ�DQG�HYHQ�FULWLFL]H�

%H�RQG�0HDW� IRU� LWV�PRYHPHQW��2Q�WKH�RWKHU�KDQG��LW� LV�

WRXJK�WR� WUDQVIHU�D�PHDW� ORYHU� WR�D�GDLO��EH�RQG�EXUJHU�

FXVWRPHU�EHFDXVH�WKH�EH�RQG�EXUJHU�LV�PRUH�H[SHQVLYH�

WKDQ�D�UHJXODU�EXUJHU�DQG�WKHUH�DUH�VWLOO�VRPH�GLIIHUHQFHV�

EHWZHHQ�WKH�EH�RQG�EXUJHU�DQG�WKH�UHDO�PHDW��

�

Figure�6.�0HDW�96�PHDW�VXEVWLWXWH

$OO�LQ�DOO��HYHQ�WKRXJK�)LJXUH���VKRZV�D�WUHQG�WKDW�SHR�

SOH�DUH�ZLOOLQJ�WR�VZLWFK�WR�WKH�PHDW�VXEVWLWXWH�VLGH��WKHUH�

LV�QR�JXDUDQWHH�IRU�WKH�UDSLG�JURZWK�RI�PHDW�VXEVWLWXWH�LQ�

WKH�QH[W�IHZ��HDUV��,Q�UHDO�OLIH��LW�ZLOO�EH�D�ORQJ�WHUP�SUR�

FHVV�IRU�%H�RQG�0HDW�WR�WDNH�RYHU�D�VLJQLILFDQW�QXPEHU�

RI�FXVWRPHUV�IURP�WKH�PHDW� LQGXVWU��GXH�WR�SULFH��TXDOLW��

LVVXHV��DQG�WKH�DFFHSWDQFH�RI�RUGLQDU��SHRSOH�

Figure�7.�%H�RQG�0HDW�UHWXUQ�VLQFH�,32

6KRXOG� WKH�%H�RQG�0HDW�FRQVLGHU� WR�EH�D�GLVUXSWLYH�

LQQRYDWLRQ"�7KH�DQVZHU� LV�EDVHG�RQ�KRZ� WR�GHILQH�WKH�

GLVUXSWLYH� LQQRYDWLRQ��2QFH�%H�RQG�0HDW�EHFDPH� WKH�

ILUVW�HYHU�SODQW�EDVHG�PHDW�SXEOLF� WUDGHG�FRPSDQ���PH�

GLD�DQG�DQDO�VLV�VWDUWHG�WR�REVHVV�ZLWK�WKLV�FRPSDQ��DQG�

SODQW�EDVHG�PHDW�LQGXVWU���$FFRUGLQJ�WR�:DOO�VWUHHW�DQDO��

VLVW��WKH�SODQW�EDVHG�PDUNHW�ZRXOG�SRWHQWLDOO��JURZ�WR�EH�

D�����ELOOLRQ�8�6��GROODU�PDUNHW�>��@�7KHUH�DUH�DOVR�D�ORW�RI�

PHGLD�FODLPHG�WKDW�WKH��WKLQN�%H�RQG�0HDW�LV�JRLQJ�WR�LJ�

QLWH�WKH�ZKROH�PHDW�LQGXVWU��VKRUWO��E��WKHLU�GLVUXSWLYH�LQ�

QRYDWLRQ��7KH�DXWKRU�EHOLHYHV�WKDW�� LW� LV�D�VROLG�GLVUXSWLYH�

LQQRYDWLRQ��EXW�LW�KDV�EHHQ�RYHUYDOXHG��%H�RQG�0HDW�ZLOO�

QRW�UHSODFH�WKH�WUDGLWLRQDO�PHDW�PDUNHW�LQ�DW�OHDVW�WKH�QH[W�

����HDUV�DQG�PD��EH�SODFHG�E��EHWWHU� WHFKQRORJ��VXFK�DV�

FHOO�EDVHG�PHDW�DQ�WLPH��(YHQ�ZLWK�DOO�WKRVH�FRQGLWLRQV��

,�VWLOO�FRQVLGHU�LW�WR�EH�D�GLVUXSWLYH�LQQRYDWLRQ�IRU�VHYHUDO�

UHDVRQV�

Figure�8.�3URFHVV�RI�&KLQHVH�YHJDQ�GXFN

Figure�9.7UDGLWLRQDO�&KLQHVH�YHJDQ�GXFN���

Figure�10.�%H�RQG�0HDW�ODE
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Figure�11.�%H�RQG�EXUJHU�

)LUVWO���HYHQ�WKRXJK�SHRSOH�LQ�&KLQD�DQG�,QGLDQ�VWDUWHG�

WR�PDNH�IDNH�PHDW�VXFK�DV�YHJHWDULDQ�GXFN�DQG�YHJHWDUL�

DQ�FKLFNHQ�E��LVRODWLQJ�VR�EHDQV�LQ�D� WUDGLWLRQDO�PDQXDO�

ZD��D�WKRXVDQG��HDUV�DJR��PRGHUQ�SODWH�EDVHG�PHDW�FDQ�

be�identi�ed�as�a�different�creature�comparing�to�the�con�

YHQWLRQDO�YHJHWDULDQ�PHDW��7UDGLWLRQDOO���SHRSOH�PDQXDOO��

fold�the�bean�skin��rst,�roll�it�into�a�shape�they�want,�and�

VWHDP�LW��$IWHU�LW�LV�FRRNHG��WKH��PXVW�VHDVRQ�RU�PDULQDWHG�

KDUGO��WR�KLGH� WKH��EHDQ�IODYRU���$V�WKH�ILJXUH�VKRZV��LW�

may��nally�look�like�a�decent�meat�meal,�but�it�will�taste�

YHU��GLIIHUHQW�WKDQ�D�UHJXODU�PHDW�PHDO�ZKLFK�LV�LPSRVVL�

EOH�WR�UHSODFH�WKH�GDLO��PHDW��2Q�WKH�FRQWUDU���WKH�UHVHDUFK�

RI�%H�RQG�0HDW�LV�PRUH�OLNH�DQ�LQWHUGLVFLSOLQDU��VFLHQFH��

$V� WKH� ILJXUH�VKRZV��%H�RQG�0HDW�UHVHDUFK� WHDP�VWXG��

WKH�PDWHULDO�DQG�SURFHVV�RI�WKH�EH�RQG�PHDW�LQ�D�SURIHV�

sional�lab��rst.�They�basically�process�vegetable�proteins�

E��VWLUULQJ��GHFRPSRVLQJ��H[SDQGLQJ�� VWHDPLQJ�� FRROLQJ�

�rst,�and�then�they�will�use�the�beets,�the�coconut�oil,�and�

the�cocoa�butter�to�create�the��avor,�juiceless�and�texture�

VLPLODU� WR�UHDO�PHDW��7KRVH� WHFKQRORJLHV�ZHUH�ZRUNV�RI�

many�scienti�c�areas�such�as�Biochemistry,�Synthetic�Bi�

RORJ���0DFURPROHFXODU�SK�VLFV�� HWF��7KRVH�WHFKQRORJLHV�

DUH�QRW�UHODWHG�WR�WKH�WUDGLWLRQDO�PHDW�PDUNHW�DW�DOO��2ULJL�

QDWHG�IURP�WKH�DQFLHQW�YHJHWDULDQ�PHDW��%H�RQG�0HDW�ZDV�

FHUWDLQO��GLVUXSWLYH�LQQRYDWLRQ�E��LQWURGXFLQJ�D�QHZ�ZD��

WR�VXEVWLWXWH�UHJXODU�PHDW�

Figure�12.�*OREDO�SURWHLQ�GHPDQG����������

6HFRQGO���E��WKH�GHYHORSLQJ�RI�WKH�ZKROH�ZRUOG��HVSH�

FLDOO��WKH�WKLUG�ZRUOG�FRXQWULHV��)LJXUH����VKRZV�WKDW�WKH�

GHPDQG�IRU�WKH�SURWHLQ�ZDV�LQFUHDVLQJ�DQG�ZLOO�LQFUHDVH�

VWHDGLO��HYHU���HDU��8QIRUWXQDWHO��� WKH�FRVWV�RI� OLYHVWRFN�

LQ�PDQ��ZD�V�KDYH�EHHQ�D�FRPSOLFDWHG�SUREOHP�IRU� WKH�

ZKROH�ZRUOG��,Q�UHFHQW��HDUV��EDVLF�RQ�WKH�UHVHDUFK�IURP�

&RZVSLUDF��VKRZV�WKDW�OLYHVWRFN�V�VWHP�KROGV����SHUFHQW�

VXUIDFH�DUHD�RI�WKH�HQWLUH�ZRUOG�DQG����SHUFHQW�RI�JOREDO�

JUHHQKRXVH�JDV�HPLVVLRQV�DUH�GULYHQ�E�� OLYHVWRFN� UHDU�

LQJ�DQG�SURFHVVLQJ��3HRSOH�VWDUWHG�WR�IHHO�QHUYRXV�IRU�WKH�

HQYLURQPHQW�DQG�WKH�SULFH�ULVLQJ�IRU�WKH�SURWHLQV��2Q�WKH�

FRQWUDU���%H�RQG�0HDW�V�SURGXFWV�DUH�RQH�RI�WKH�EHVW�VXE�

VWLWXWH�PHDW�SURGXFWV�RQ�WKH�PDUNHW�QRZ��DQG�LW�LV�SRVVLEOH�

IRU�WKHP�WR�LPSURYH�WKHLU�WHFKQRORJ��DQG�DEOH�WR�SURGXFH�

SODQW�EDVHG�PHDW�ZLWK�H[WUHPHO��ORZ�FRVW�RQH�GD���:LWK�

WLPH�HODSVLQJ��WUDGLWLRQDO�PHDW�UHDULQJ�ZLOO�EHFRPH�PRUH�

FRVWO��DQG� FDXVH�PRUH� SUHVVLQJ�HQYLURQPHQWDO� LVVXHV�

ZKLOH�WKH�WHFKQRORJ��RI�SODWH�EDVHG�PHDW�ZLOO� LPSURYH��

7KHUH�LV�D�FKDQFH�WKDW�SODWH�EDVHG�PHDW�FRXOG�HQWLUHO��VXE�

VWLWXWH�PHDW��7KLV�DOVR�PDNHV�%H�RQG�0HDW�D�GLVUXSWLYH�

LQQRYDWLRQ�

7KLUGO���%H�RQG�0HDW�GLGQ�W�IRFXV�GLUHFWO��RQ�WKH�WUD�

GLWLRQDO�FXVWRPHUV�RI�WKH�PHDW�PDUNHW�RQ�WKLV�VWDJH��7KHLU�

IRFXV�ZDV��0HDW�UHGXFHU��DQG��2PQLYRUHV���7KRVH�SHR�

SOH�ZDQW�WR�EX��OHVV�PHDW�DQG�DUH�ORRNLQJ�IRU�VRPH�VXE�

VWLWXWH�HLWKHU�KHDOWKLHU�RU�FKHDSHU��7KH�GHFLVLRQ�RI�%H�RQG�

0HDW�ZRXOG�DYRLG�GLUHFW�FRPSHWLWLRQ�ZLWK�WUDGLWLRQDO�PHDW�

PDQXIDFWXUHU� VLQFH�WKRVH�SHRSOH�DUH�QRW�WKHLU�FOHDU�FXV�

WRPHUV�RQFH�%H�RQG�0HDW�FDQ�LPSURYH�WKHLU�SURGXFWV�LQ�

WZR�ZD�V��)LUVW��LW�LV�WR�ORZHU�WKH�FRVW�RI�WKH�EH�RQG�PHDW��

and�second,�it� is� to�improve�the�texture�and��avor�of�the�

SODWH�EDVHG�PHDW�IXUWKHU��7KH��ZLOO�DEOH�WR�VDWLVI��WKH�PD�

MRULW��RI�WKH�ERWWRP�PHDW�PDUNHW���%��WKDW�WLPH��7UDGLWLRQ�

DO�OLYHVWRFN�UHDULQJ�LQGXVWU��PD��VWLOO�KDYH�DGYDQWDJHV�RQ�

VRPH�H[FOXVLYH�PHDWV�OLNH�:DJ�X�VWHDN�RU�,EHULDQ�SRUN��

EXW�WKH�PDMRULW��RI�WKH�PDUNHW�ZLOO�EH� WDNHQ��,Q� UHDO� OLIH��

WKLV�PLJKW�EH�D�YHU��ORQJ�WHUP�SURFHVV�IRU�%H�RQG�0HDW��

EXW�WKH�SRWHQWLDO�LV�WKHUH��7KHUHIRUH��%H�RQG�0HDW��PRYH�

ment�is�a�sign�of�the��rst�stage�of�disruptive�innovation,�in�

P��RSLQLRQ�

4.�Conclusion

,Q�JHQHUDO��%H�RQG�0HDW� LV�RYHUDOO� D�YHU�� VXFFHVVIXO�

FRPSDQ��VR�IDU��%H�RQG�0HDW� VXFFHVVIXOO��EHFDPH� WKH�

ILUVW�SODQW�EDVHG�PHDW� OLVWHG�FRPSDQ���7KLV�REYLRXVO��

VKRZV�LQYHVWRUV�� LQWHUHVWV�DQG�WKH� WUHQG�RI� WKH�YHQWXUH�

PDUNHW��

6WHSSLQJ� LQWR�GHWDLOV��)LUVW�%H�RQG�0HDW�ZDV�RQH�RI�

WKH� ILUVW�PRYHUV�RI� WKH�QHZ�SODQW�EDVHG�PHDW� LQGXVWU���

$FFRUGLQJ�WR�WKH�SULQFLSOH�RI�GLVUXSWLYH�LQQRYDWLRQ��ODUJH�

FRPSDQLHV�FKRRVH� WR�RYHUORRN�GLVUXSWLYH� WHFKQRORJLHV�

'2,��KWWSV���GRL�RUJ����������MIU�Y�L������
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XQWLO� WKH��EHFRPH�PRUH�DWWUDFWLYH�SURILW�ZLVH� �%XWOHU��

������>��@�6R�IDU�%H�RQG�0HDW�ZDV�LQYHVWLJDWHG�E��%LOO�

*DWHV��'RQDOG�7KRPSVRQ�DQG�URVH�DV�PXFK�DV�����SHU�

FHQW�IURP�LWV�LQLWLDO�SULFH��,W�PHDQV�WKDW�WKLV�GLVUXSWLYH�LQ�

QRYDWLRQ�DQG�WKH�SODQW�EDVHG�PDUNHW�ZHUH�UHFRJQL]HG�E��

WKH�PDMRULW��RI�LQYHVWRUV��6HFRQGO���HYHQ�WKRXJK�%H�RQG�

0HDW� KDV� VHYHUDO� VWURQJ� FRPSHWLWRUV� OLNH� ,PSRVVLEOH�

PHDW�QRZ�DQG�WKH�FRPSHWLWRUV�KDYH�PRUH�FDSLWDO�DQG�EHW�

ter�tech�team.�But�Beyond�Meat�caught�their��rst-mover�

DGYDQWDJH�DQG�PDQDJHG�WR�FRRSHUDWH�ZLWK�.)&��+HOOR)�

UHVK�

Figure�13.�,PSRVVLEOH�EXUJHU�YV�EH�RQG�EXUJHU

$OO� LQ�DOO�� ZLWK�QR� GRXEW��%H�RQG�0HDW�ZDV� GRLQJ�

JUHDW� VR�IDU�DQG�KDV�EHHQ�VXFFHVVIXO��%XW� WKH� IXWXUH�RI�

WKLV�FRPSDQ�� LV�YHU��XQFHUWDLQ�LQ�PDQ��ZD�V��)LUVW�� LQ�

P��RSLQLRQ��%H�RQG�0HDW�KDV�EHHQ�RYHUYDOXHG��3HRSOH�

H[SHFWHG� WKHP�WR� WDNH�D�JUHDW�SDUW�PDUNHW�E��������EXW�

LQ� UHDOLW��� WKLV�FRPSDQ��ZLOO�VRRQ� IDFH� WZR�VLJQLILFDQW�

challenges.�The��rst�challenge�is�in�domestic.�Impossible�

0HDW�DOUHDG��UDLVHG�����PLOOLRQ�8�6��GROODUV�ZKLFK�ZHUH�

WKUHH�WLPHV�RI�%H�RQG�0HDW�EHIRUH�DQG�DOVR�PDQDJHG�WR�

FRRSHUDWH�ZLWK�VRPH� ODUJH�IRRG� IUDQFKLVHV� OLNH�%XUJHU�

.LQJ�DQG�PH��$OVR�� ,PSRVVLEOH�0HDW�VWDUWHG�WKHLU�EXVL�

QHVV�WZR��HDUV�ODWHU�WKDQ�%H�RQG�0HDW��EXW�PRVW�FXVWRP�

HUV�FODLPHG�WKDW�WKH�,PSRVVLEOH�EXUJHU�WDVWHG�D�ORW�PRUH�

VLPLODU�WR�EHHI�WKDQ�WKH�%H�RQG�EXUJHU�>��@�2QH�LPSRUWDQW�

WUXWK�LV�WKDW�%H�RQG�0HDW�KDV�EHHQ�ORVW�PRQH��XQWLO�QRZ��

7KH� UHWDLO�SURGXFW� UHYHQXHV�DUH�QRW�HQRXJK� WR�SD�� IRU�

UHVHDUFK�DQG�PDLQWHQDQFH�IHHV��WKHUHIRUH��WKH�LQYHVWRU�DO�

ZD�V�YDOXHV�WKLV�FRPSDQ��DV�D�WHFK�FRPSDQ��UDWKHU�WKDQ�

D�IRRG�PDQXIDFWXUHU��7KH� UHDO�YDOXH�RI�WKHLU�WHFKQRORJ��

LV�D�TXHVWLRQ�QRZ��HVSHFLDOO��DOO�RI� WKRVH� IDVW�IROORZHUV�

DOVR�KDYH�WKH�ULJKW�SURGXFWV�DQG�VWURQJ�WHFKQLFDO� WHDPV�
>�����@�2QFH�D� IHZ�FRPSDQLHV�KDYH�EHWWHU�RXWFRPHV� WKDQ�

%H�RQG�0HDW��%H�RQG�0HDW�ZLOO�QRW�EH�DEOH�WR�OHDG�WKH�

QHZ�SODQW�EDVHG�PHDW�LQGXVWU��OLNH�7HVOD��

�

Figure�14.�&KLQHVH�SODQW�EDVH�PHDW�ODE

Figure�15.�&KLQHVH�SODQW�EDVHG�PHDW�PRRQFDNH�

7KH�VHFRQG�RQH�LV�DERXW�LQWHUQDWLRQDO�WUDGHV��&KLQD�DQG�

,QGLDQ�ZLOO�EH� WKH�PRVW�VLJQLILFDQW�SRWHQWLDO�PDUNHW� IRU�

SODQW�EDVHG�PHDW�LQ�WKH�IXWXUH�IRU�WZR�UHDVRQV��2QH�UHDVRQ�

LV�WKDW�WKHUH�LV�D�UDSLGO��LQFUHDVLQJ�IRU�WKH�GHPDQG�RI�PHDW�

VLQFH�WKH�GHYHORSLQJ�RI�&KLQD�DQG�,QGLDQ��7KH�VHFRQG�UHD�

VRQ�LV�WKDW�WKH��ODNH�HQRXJK�VXUIDFH�IRU�OLYHVWRFN�UHDULQJ��

8QIRUWXQDWHO���WKH�PDLQ�SURGXFW�IURP�%H�RQG�0HDW�LV�WKH�

EH�RQG�EXUJHU�ZKLFK�UHTXLUHV�RQO��SDQ�IULHG��EXW�&KLQD�

DQG�,QGLDQ�SHRSOH�OLNH�WR�VWHZ�RU�IU��SURWHLQV��$IWHU�D�ORQJ�

WLPH�RI� VWHZLQJ�RU�KLJK� WHPSHUDWXUH� IULHG�� WKH�EH�RQG�

PHDW�ZLOO�EUHDN�GRZQ�DQG�WDVWH� OLNH�EHDQ�VRXS��%H�RQG�

0HDW�PLJKW�QRW�QRWLFH� WKDW�PDQ��FRPSDQLHV�LQ�$VLD� OLNH�

ZhenRou,�Star�eld�have�already�started�to�study�the�proj�

HFW�RI�KRZ�WR�FUHDWH�$VLDQ�SODWH�EDVHG�PHDW��=KHQURX�HYHQ�

KDV�DOUHDG��EHJXQ�WR�VHOO�D�SODQW�EDVHG�PHDW�PRRQFDNH�LQ�

&KLQD�DV�WKH�SLFWXUHV�DW�WKH�IURQW�VKRZV��,PSRVVLEOH�0HDW�

DOVR�LQWHQGHG�WR�VWDUW�D�EXVLQHVV�LQ�&KLQD�QH[W��HDU�>��@�%H�

yond�Meat�will�not�able�to�be�the��rst�mover�in�Asia.�The�

&KLQHVH�JRYHUQPHQW�DOVR�VWDUWHG�WR�VXSSRUW�WKLV�SURMHFW�LQ�

PDQ��ZD�V�VLQFH�WKH�XQEDODQFH�LQWDNH�RI�W�SLFDO�&KLQHVH�

IRRG��%DVH�RQ� WKH�JRYHUQPHQW�UHVHDUFK��&KLQHVH� LQWDNH�

WRR�PXFK�PHDW�SURWHLQ�HYHU��GD���WKHUHIRUH��DFFRUGLQJ�WR�

WKH�&KLQHVH�JRYHUQPHQW�SODQ��WKH�QDWLRQDO�GLHWDU��LQWDNH�

'2,��KWWSV���GRL�RUJ����������MIU�Y�L������



��

�R������R�������F��������F�����������������VV������������������

��V������������������D�����������V������V�����

RI�DQLPDO�SURWHLQ�VKRXOG�EH�UHGXFHG�E������E��������,Q�

WKLV�FRQWH[W�� WKHUH�DUH�KXJH�SRWHQWLDOV�LQ�&KLQHVH�SODQW�

EDVHG�PHDW�UHVHDUFK�DQG�SURGXFWV�>��@�

�����$OVR��RQ�WKH�RQH�KDQG��WKH�SULFH�RI�SODQW�EDVHG�PHDW�

LV�D�KXJH�REVWUXFW��5LJKW�QRZ��WKH�SULFH�UDQJH�RI�EH�RQG�

EXUJHU�DQG�,PSRVVLEOH�EXUJHU�LV�EHWZHHQ�WKH�FRVW�RI�UHJ�

XODU�EHHI�DQG�:DJ�X�EHHI��QHYHUWKHOHVV��WKH�UHJXODU�EHHI�

VWLOO� WDVWHV�EHWWHU�WKDQ�SODQW�EDVHG�PHDW��,W�LV�KDUG�WR�SHU�

VXDVLYH�FXVWRPHUV�WR�HDW�SODQW�EDVHG�PHDW�GDLO��XQOHVV�LW�LV�

ERWK�FKHDSHU�DQG�KHDOWKLHU�WKDQ�DQLPDO�PHDW��2Q�WKH�RWKHU�

KDQG��FHOO�EDVHG�PHDW�DOVR�KDV�JUHDW�SRWHQWLDO�WR�VXEVWLWXWH�

DQLPDO�PHDW��DQG�LW�ZLOO�QRW�EH�WRR�KDUG�WR�KDYH�WKH�VDPH�

WDVWH�DV�UHDO�PHDW��7KH�ELJ�REVWUXFW�IRU�FHOO�EDVHG�PHDW�LV�

WKH�FRVW�>��@�2QFH� WKLV�SUREOHP�KDV�EHHQ�VROYHG��%H�RQG�

0HDW�DQG�SODQW�EDVHG�PHDW�ZLOO�KDYH�DQRWKHU�VWURQJ�FRP�

SHWLWRU�

$OO� LQ�DOO�� WKH�DXWKRU�EHOLHYHV�WKDW�%H�RQG�0HDW�ZLOO�

NHHS�H[SDQGLQJ�XQWLO�WKHLU�WHFKQRORJ��KDV�EHHQ�VXUSDVVHG��

DQG�%H�RQG�0HDW�LV�D�JUHDW�GLVUXSWLYH�LQQRYDWLRQ�WR�ERWK�
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