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&KDSWHU�,,��)XQGDPHQWDOV�RI�$YLDWLRQ �
����6XVWDLQDELOLW\�([SODLQHG �
����$�%ULHI�+LVWRU\�RI�$YLDWLRQ �
����8QGHUVWDQGLQJ�DQ�$LUFUDIW �
����6XVWDLQDELOLW\�LQ�$YLDWLRQ �

������&XUUHQW�7HFKQRORJLHV �
��������&ODVVLI\LQJ�&RPEXVWLRQ�(PLVVLRQV �
��������9LVLRQV�IRU�$YLDWLRQ ��
��������6WDQGDUGV�IRU�(QJLQH�(PLVVLRQV ��

������'HILQLWLRQ�RI�DQ�,GHDO�$LUFUDIW ��
������6XPPDU\��6XVWDLQDELOLW\�LQ�$YLDWLRQ ��

&KDSWHU�,,,��0LWLJDWLRQ�7HFKQRORJLHV ��
����(QHUJ\�6RXUFHV�RI�WKH�)XWXUH ��

������+\GURJHQ�)XHOHG�$LUFUDIW ��
��������(FRQRPLFDO�9LDELOLW\�RI�+\GURJHQ�)XHOHG�$LUFUDIW ��
��������3K\VLFDO�)HDVLELOLW\�RI�+\GURJHQ�)XHOHG�$LUFUDIW ��
��������([DPSOHV�RI�+\GURJHQ�)XHOHG�$LUFUDIW ��
��������6XPPDU\�RI�+\GURJHQ�)XHOHG�$LUFUDIW ��

������$OWHUQDWLYH�-HW�)XHOV ��
��������(FRQRPLFDO�9LDELOLW\�RI�$OWHUQDWLYH�-HW�)XHOV ��
��������3K\VLFDO�)HDVLELOLW\�RI�$OWHUQDWLYH�-HW�)XHOV ��
��������([DPSOHV�RI�$OWHUQDWLYH�-HW�)XHOV ��
��������6XPPDU\�RI�$OWHUQDWLYH�-HW�)XHOV ��

������(OHFWULF�$LUFUDIW ��
��������(FRQRPLFDO�9LDELOLW\�RI�(OHFWULF�$LUFUDIW ��
��������3K\VLFDO�)HDVLELOLW\�RI�(OHFWULF�$LUFUDIW ��
��������([DPSOHV�RI�(OHFWULF�$LUFUDIW ��

������2WKHU�(QHUJ\�6RXUFHV ��
��������6RODU�SRZHUHG�$LUFUDIWV ��
��������1DWXUDO�*DV�DQG�/1*�SRZHUHG�$LUFUDIW ��
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&KDSWHU�,��,QWURGXFWLRQ

&KDSWHU�,��,QWURGXFWLRQ
,PDJLQH \RXUVHOI DURXQG WKH \HDU ����� 7KH IDUWKHVW \RX ZHUH DZD\ IURP \RXU
KRPHWRZQ ZDV D IHZ GR]HQ NLORPHWHUV \RX WUDYHOHG E\ WUDLQ� <RX PD\ KDYH QHYHU HYHQ
KHDUG DERXW DYLDWLRQ� DQG \RX PD\ QHYHU KDYH VHHQ D UHDO SODQH� <RX PD\ KDYH KHDUG
VWRULHV DERXW SODQHV LQ ::� RU SHUVRQV OLNH +RZDUG +XJKHV RU &KDUOHV /LQGEHUJK IURP
$PHULFD��%XW�WKH�FKDQFHV�WKDW�\RX�IOHZ�D�SODQH�ZHUH�GHILQLWHO\�DURXQG����
1RZ� JHW EDFN WR ����� <RX FDQ WDNH D WULS WR RWKHU FRXQWULHV LQ (XURSH LQ WKH EOLQN RI DQ
H\H� <RX FDQ IO\ WR RWKHU FRQWLQHQWV LQ XQGHU RQH GD\� 2IWHQ PRVW RI \RXU FORWKLQJ RU \RXU
WHFKQRORJ\ FRPHV WR \RX E\ SODQH� 7RGD\¶V DYLDWLRQ LV WKH EDFNERQH RI RXU VRFLHW\� ,W LV
E\ IDU WKH IDVWHVW WUDQVSRUWDWLRQ RSSRUWXQLW\ ZLWK FUXLVH VSHHGV RI ����� NLORPHWHUV SHU
KRXU�DQG�RIWHQ�HYHQ�WKH�FKHDSHVW�RQH��,W�LV�WKH�VDIHVW�PRGH�RI�PDVV�WUDQVSRUWDWLRQ��

³$�PLOH�RI�URDG�OHDGV�QRZKHUH��DQG�D�PLOH�RI�UXQZD\�OHDGV�HYHU\ZKHUH�´

VWDWHV WKH VORJDQ RI WKH $LUFUDIW 2ZQHUV DQG 3LORW $VVRFLDWLRQ �$23$�� $QG WKDW VHHPV WR
EH WUXH�� $YLDWLRQ RSHQHG GRRUV WR SRVVLELOLWLHV SHRSOH IURP WKH ODVW FHQWXU\ EDUHO\ FRXOG
LPDJLQH��$YLDWLRQ�HQDEOHV�WKH�ZRUOG�ZH�OLYH�LQ�
%XW DYLDWLRQ DOVR KDV RQH FOHDU GLVDGYDQWDJH� ,WV LPSDFW RQ JOREDO &2� HPLVVLRQV�
$URXQG ���� RI HPLVVLRQV DUH GLUHFWO\ DWWULEXWDEOH WR DYLDWLRQ LQ ���� DORQH� 7KDW LV PRUH
WKDQ *HUPDQ\ HPLWWHG LQ WRWDO RYHU WKH HQWLUH SHULRG�� DQG WKH WUHQG LV VWLOO ULVLQJ�� 7R JHW
D FOHDU SLFWXUH RI WKH H[FHVVLYH HPLVVLRQ OHYHO� LPDJLQH WKH ZKROH DYLDWLRQ VHFWRU DV DQ
LQGHSHQGHQW FRXQWU\� :LWK LWV ���� RI KXPDQ�LQGXFHG HPLVVLRQV LQ WRWDO� LW ZRXOG EH WKH
HLJKWK�ODUJHVW SROOXWHU RI *+* LQ WKH ZRUOG�� :LWKRXW FRXQWHU�DFWLRQ� WKH &2� HPLVVLRQV
FRXOG�HYHQ�UHDFK������07�E\�������

,Q ���� DLUOLQHV DOUHDG\ FDUULHG DURXQG ��� ELOOLRQ �EOQ� SDVVHQJHUV�� +RZHYHU� QRW HYHQ
��� RI WKH ZRUOG
V SRSXODWLRQ KDV WUDYHOHG LQ DQ DLUFUDIW \HW� (VSHFLDOO\ FRXQWULHV LQ $VLD
RU /DWLQ�$PHULFD DUH JRLQJ WR OHW WKH QXPEHUV ULVH� ,Q WKH XSFRPLQJ \HDUV� WKH YROXPH RI
WKH DLU SRSXODWLRQ� EXW DOVR WKH JHQHUDO LPSRUWDQFH RI DYLDWLRQ� ZLOO FRQWLQXH WR LQFUHDVH
VLJQLILFDQWO\� 7UDQVSRUW QXPEHUV DQG RQOLQH VDOHV ZLOO DOVR PHDQ D UDSLG LQFUHDVH LQ
IOLJKWV��

� 7KH�%RHLQJ�&RUSRUDWLRQ������
� ,ELG�
� ,ELG�
� ,QWHUQDWLRQDO�5HQHZDEOH�(QHUJ\�$JHQF\���������
� ,ELG�
� 0HUORW���������
� ,ELG�
� YDQ�*HQW��&OHDQ(UD����������

�



&KDSWHU�,��,QWURGXFWLRQ

7KH FRPPHUFLDO IXWXUH ORRNV EULJKW� ZLWK UHYHQXHV� SDVVHQJHUV� DQG PLOHV H[SHFWHG WR
ULVH VKDUSO\� FDXVLQJ VLJQLILFDQW FOLPDWH GDPDJH RQ WKH RWKHU KDQG� ,I WKHVH SUREOHPV DUH
QRW VROYHG� WKH LQGXVWU\ FRXOG HQWHU D GHFOLQH SKDVH GXH WR VHFRQGDU\ HIIHFWV�� )XHOV DUH
WRR H[SHQVLYH� WKH HQYLURQPHQW LV GDPDJHG� SHRSOH¶V RSLQLRQ FKDQJHG DJDLQVW DYLDWLRQ�
DQG�WKHUH�LV�QRW�HYHQ�HQRXJK�URRP�WR�PDNH�DYLDWLRQ�SRVVLEOH�RQ�WKH�ODQGVLGH�

1RW RQO\ VLQFH WKH 3DULV $JUHHPHQW� ZKLFK VWDWHV WKDW WKH JOREDO WHPSHUDWXUH LQFUHDVH
VKRXOG EH OLPLWHG WR ��� �& E\ ����� KDV WKH TXHVWLRQ EHHQ UDLVHG KRZ HPLVVLRQV FDQ EH
UHGXFHG GHVSLWH WKH SURMHFWHG JURZWK DQG KRZ VXVWDLQDEOH DYLDWLRQ FDQ EH HVWDEOLVKHG
WKDW GRHV QRW KDYH WR EH EDVHG RQ ILQLWH UHVRXUFHV��� 7KH DYLDWLRQ LQGXVWU\ LV ZRUNLQJ RQ
YDULRXV PRGHOV WKDW FRXOG UHGXFH &2� HPLVVLRQV � H�J� WR ��� OHVV &2�� ��� OHVV 12[

DQG &2 HPLWWHG� DQG RYHUDOO ��� OHVV QRLVH GHYHORSPHQW FRPSDUHG WR ���� LQ ���� VHW
E\ $&$5( �$GYLVRU\ &RXQFLO IRU 5HVHDUFK DQG ,QQRYDWLRQ LQ (XURSH���� 7KH SUREOHP LV
WR�UHGXFH�WKH�HPLVVLRQV�VWURQJ�HQRXJK�WR�FRPSHQVDWH�IRU�WKH�LQGXVWU\¶V�JURZWK�

0RUHRYHU� FRQVLGHULQJ DYLDWLRQ¶V JURZLQJ UROH LQ JOREDO &2� DQG *+* HPLVVLRQV� LW KDV
WR ZRUN YLJRURXVO\ DJDLQVW IXUWKHU GHYHORSPHQWV GXH WR LWV NH\ UROH LQ UHDFKLQJ ����¶V
3DULV $JUHHPHQW��� +RZHYHU� FXUUHQW VWDQGDUGV VHHP LQVXIILFLHQWO\ GHVLJQHG IRU WKLV
JRDO� :KDW LV PLVVLQJ DUH WHFKQRORJLFDO LQQRYDWLRQV WKDW SURYLGH DQ DOWHUQDWLYH HQHUJ\
VRXUFH�LQ�DYLDWLRQ�

$ �7HVOD�RI�WKH�VNLHV��
:LWKRXW DOWHUQDWLYH WHFKQRORJLHV� K\GURJHQ DLUFUDIW� HOHFWULILHG GULYHV DQG ELRIXHOV DUH
FRQVLGHUHG SURPLVLQJ DSSURDFKHV� EXW JOREDO DYLDWLRQ HPLVVLRQV FRQWLQXH WR ULVH
KRSHOHVVO\� $FFRUGLQJ WR UHVHDUFK IURP ����� DURXQG ������ FRPPHUFLDO DLUFUDIW ZHUH
XVHG JOREDOO\� 7KLV QXPEHU LV H[SHFWHG WR ULVH WR ������ LQ ������� $Q LQ�GHSWK ORRN
VKRZV WKDW WKHVH DLUFUDIW \LHOGHG a��� PLOOLRQ WRQQHV RI &2� LQ ������� )RU WKH QH[W ��
\HDUV��%RHLQJ�IRUHFDVWV�DYHUDJH�DQQXDO�DLU�WUDIILF�JURZWK�RI������SHU�\HDU���

:LWKRXW SURSHU DGMXVWPHQWV LQ PLWLJDWLRQ VWUDWHJLHV� WKH DYLDWLRQ LQGXVWU\ ZLOO GUDVWLFDOO\
PLVV WKH VHW WDUJHWV� PDNLQJ WKH $&$5( JRDO RI ���� &2� HPLVVLRQV E\ ���� KLJKO\
XQUHDOLVWLF� 7KH VWDWHG JRDO FRXOG EH DFKLHYHG E\ XVLQJ YDULRXV PLWLJDWLRQ PHDVXUHV DV
IDVW DV SRVVLEOH� 7KXV� WKLV WKHVLV LQYHVWLJDWHV GLIIHUHQW DOWHUQDWLYH WHFKQRORJLHV DQG
HQHUJ\ VRXUFHV� , ZLOO SDUWLFXODUO\ IRFXV RQ K\GURJHQ SURSXOVLRQ V\VWHPV� HOHFWULILFDWLRQ

�� %RHLQJ�,QF�������
�� $7$*�$VVRFLDWLRQ������
�� %RHLQJ�,QF�������
�� ,QWHUQDWLRQDO�5HQHZDEOH�(QHUJ\�$JHQF\���������
�� &OHDQ(UD�7HDP�����������
�� (ELWVFK�HW�DO���Q�G�
� YDQ�*HQW��&OHDQ(UD�����������

�



&KDSWHU�,��,QWURGXFWLRQ

DQG DOWHUQDWLYH IXHO WHFKQRORJLHV� 2WKHU VXVWDLQDELOLW\ IDFWRUV OLNH VRFLHW\� DV ZHOO DV WKH
ODQGVLGH RI DYLDWLRQ� QRLVH HPLVVLRQV� DQG DX[LOLDU\ SRZHU XQLWV� ZLOO QRW EH GHDOW ZLWK�
HYHQ�LI�WKRVH�FDQ�EH�FRQVLGHUHG�UHOHYDQW�WRSLFV�DV�ZHOO�

%DVHG RQ WKLV H[DPLQDWLRQ� WKH UHVHDUFK TXHVWLRQ LV ZKHWKHU PRGHUQ WHFKQRORJLHV IRU
UHGXFLQJ FOLPDWH HPLVVLRQV DUH SK\VLFDOO\ IHDVLEOH DQG HFRQRPLFDOO\ YLDEOH� 7KH DLP LV WR
EH DEOH WR DVVHVV WKH WHFKQRORJLHV PHQWLRQHG DQG WR ZRUN RXW SRWHQWLDOV WKDW FRXOG KDYH
D SRVLWLYH LPSDFW RQ DFKLHYLQJ WKH JRDOV RI WKH DYLDWLRQ LQGXVWU\� 7KH VRXUFHV IRU WKLV
WKHVLV ZLOO EH FXUUHQW WH[WERRNV� SDSHUV� MRXUQDOV� DQG WKH SXEOLVKLQJ RI LQYROYHG
FRPSDQLHV� 7KXV� WKLV WKHVLV LV LQWHQGHG WR EH D WKHRUHWLFDO DQDO\VLV LQ WKH IRUP RI D
OLWHUDWXUH SDSHU� GHDOLQJ SULPDULO\ ZLWK WKH ILQGLQJV RI FXUUHQW HQHUJ\ UHVHDUFK DQG WKH
SUDFWLFDO�LPSOHPHQWDWLRQ�RI�FRPSDQLHV�ZRUNLQJ�RQ�LW�

0HWKRGRORJLFDOO\� LW IRFXVHV RQ WKH FRQGLWLRQV IRU IXQFWLRQLQJ FRQFHSWV DQG UHODWHV WKHP
WR FXUUHQW FRQFHSWV� )RU WKLV� WKH WKHRUHWLFDO DSSURDFKHV DQG ILQGLQJV IURP SK\VLFV KDYH
WR EH HYDOXDWHG DQG V\VWHPDWL]HG� 0RUHRYHU� WKH HFRQRPLFDO SHUVSHFWLYH LV FRQVLGHUHG
DV ZHOO� 6WUXFWXUDOO\� WKLV WKHVLV ZLOO VWDUW ZLWK WKH IXQGDPHQWDOV RI DYLDWLRQ DQG
VXVWDLQDELOLW\ EHIRUH FRPELQLQJ WKHP WR LQWURGXFH VXVWDLQDELOLW\ LQ DYLDWLRQ� &RQWLQXLQJ�
FXUUHQW WHFKQRORJLHV� YLVLRQV� DQG IDFWRUV IRU ZRUNLQJ VXVWDLQDEOH DLUFUDIW DUH LQWURGXFHG
EHIRUH WDNLQJ DQ LQ�GHSWK DQDO\VLV RI FXUUHQW PLWLJDWLRQ VWUDWHJLHV� )LQDOO\� , ZLOO WDNH D
ORRN�DW�SDWKZD\V�WR�VXVWDLQDELOLW\�EHIRUH�UHDFKLQJ�D�FRQFOXVLRQ�

�



&KDSWHU�9��&RQFOXVLRQ

&KDSWHU�9��&RQFOXVLRQ
$YLDWLRQ
V QHJDWLYH LPSDFW RQ WKH HQYLURQPHQW LQ WHUPV RI HPLVVLRQV LV ULVLQJ IDVW� :LWK
SDVVHQJHU QXPEHUV DQG FDUJR SHU \HDU IRUHFDVWHG WR JURZ UDSLGO\ DQG KDUVK JRDOV VHW
E\ LQVWLWXWLRQV DFURVV WKH ZRUOG WR OLPLW WKHVH HPLVVLRQV� WKH TXHVWLRQV RFFXU DERXW KRZ
WR OHDG WKH LQGXVWU\ LQ D FDUERQ�QHXWUDO RU HYHQ FDUERQ�QHJDWLYH VWDJH� &RQVLGHULQJ WKDW�
WKH UHVHDUFK WRSLF RI WKLV WKHVLV ZDV VXVWDLQDEOH DQG HQHUJ\�HIILFLHQW DYLDWLRQ DQG ZKLFK
WHFKQRORJLHV�FRXOG�EH�SK\VLFDOO\�IHDVLEOH�DQG�HFRQRPLFDOO\�YLDEOH�

,W EHFDPH FOHDU WKDW FXUUHQW VWDQGDUGV DQG WHFKQRORJLHV DUH QRW VXIILFLHQW HQRXJK WR
UHDFK VHW JRDOV� 7KXV� DOWHUQDWLYH DSSURDFKHV� HVSHFLDOO\ LQ WHUPV RI HQHUJ\ VRXUFHV DQG
RYHUDOO HIILFLHQF\ RI DLUFUDIW KDYH WR EH GHYHORSHG� 7KH IXWXUH RI DYLDWLRQ LQ WHFKQRORJLFDO
FRQVLGHUDWLRQ VHHPV EULJKW� ,Q WKH VKRUW�WHUP� ELRIXHOV FDQ OHDG WKH ZD\ WRZDUGV
VXVWDLQDEOH DYLDWLRQ� UHGXFLQJ HPLVVLRQV VXEVWDQWLDOO\ LI WKH UHTXLUHG IHHGVWRFN LV
SURGXFHG LQ WKH ULJKW ZD\� ,Q WKH PHGLXP�WHUP� K\GURJHQ FRXOG EHFRPH D SURPLVLQJ
DOWHUQDWLYH WR -HW�$ DQG WRZDUGV WKH HQG RI WKH FHQWXU\ HOHFWULF DYLDWLRQ DQG FRQFHSWV OLNH
VRODU�SRZHUHG SODQHV FRXOG DOVR EHFRPH UHDOLW\ LQ FRPPHUFLDO DYLDWLRQ� +RZHYHU� DOO RI
WKHP�EULQJ�PDMRU�KXUGOHV�DORQJ���IURP�VWRUDJH��WR�ZHLJKW��WR�VDIHW\�DQG�VSDFH�

3URPLVLQJ WHFKQRORJLHV FRXOG DOVR SDYH WKH ZD\ WRZDUGV VXVWDLQDEOH DYLDWLRQ� &RQFHSWV
OLNH %:%� K\EULG HQJLQHV RU FDUERQ ILEHU VWUXFWXUHV LPSURYH WKH HIILFLHQF\ DQG DFWXDOO\
HQDEOH DOWHUQDWLYH HQHUJ\ VRXUFHV� &RQVLGHULQJ WKH WHFKQRORJ\� HIILFLHQF\ LV WKH PDLQ
DVSHFW WKDW VKRXOG EH LPSURYHG� ,Q DHURG\QDPLFV� OLIW�WR�ZHLJKW UDWLRV DQG DLU UHVLVWDQFH�
OHVV GUDJ� DQG OHVV ZHLJKW UHVXOW LQ IHZHU HPLVVLRQV DQG OHVV QRLVH� 2Q WKH VWUXFWXUDO
VLGH� FRPSRVLWH VWUXFWXUHV FRXOG OHDG WR ORZHU RYHUDOO ZHLJKW ZLWK LQFUHDVHG VWUHQJWK� ,Q
WHUPV RI ERG\ GHVLJQ� WKH %:% FRQFHSWV DUH SURPLVLQJ WHFKQRORJLHV WR LPSURYH
HIILFLHQF\� 2Q WKH SURSXOVLRQ VLGH� QHZ K\EULG FRQFHSWV FDQ VLJQLILFDQWO\ UHGXFH &2��
12[��VRRW��DQG�RWKHU�HPLVVLRQ�VXEVWDQFHV�

,Q VXPPDU\� VXVWDLQDEOH DQG HQHUJ\�HIILFLHQW DYLDWLRQ FDQ EH UHDOL]HG E\ D FRPELQDWLRQ
RI DOWHUQDWLYH HQHUJ\ VRXUFHV DQG SURPLVLQJ WHFKQRORJLHV� 0RUHRYHU� WKH VHW JRDOV IRU
���� DUH UHDOLVWLF LI WKH LQQRYDWLRQ UDWH FDQ EH LPSURYHG DQG WKH SUHVHQWHG WHFKQRORJLHV
DUH�LPSOHPHQWHG�FRPPHUFLDOO\�

+RZHYHU� WR GR WKLV� D SDUDGLJP VKLIW LQ DYLDWLRQ LV QHHGHG� 3OHQW\ RI GHVLJQV DQG
FRQFHSWV ZHUH GUDIWHG LQ WKH SDVW GHFDGHV� EXW WKH LPSURYHPHQWV UDUHO\ EHFRPH UHDOLW\
GXH WR UHVWULFWLRQV DQG FHUWLILFDWLRQ KXUGOHV� 8QIRUWXQDWHO\� WKH LQQRYDWLRQ UDWH LV QRW UHDOO\
LPSURYLQJ� 7KH FXUUHQW QXPEHU RQH JRDO RI WKH LQGXVWU\ LV WR QRW PDNH UDGLFDO FKDQJHV
EXW WR EH HIILFLHQW LQ ILQDQFLDO WHUPV� ,QQRYDWLRQ DQG 'LVUXSWLRQ VHHPV WR EH QRW D SDUW RI

��



&KDSWHU�9��&RQFOXVLRQ

WKH HTXDWLRQ IRU VXFFHVV� $FWXDOO\� LW DSSHDUV WKDW DYLDWLRQ
V ELJJHVW FKDOOHQJH LV WR
RYHUFRPH SDVW GHFDGHV
 VXFFHVV� 7KH V\VWHP PXVW EH FKDQJHG� EXW WKH TXHVWLRQ LV ZK\
VKDUHKROGHUV DJUHH ZLWK GRLQJ VR� :LWKRXW PDMRU LPSURYHPHQWV� DYLDWLRQ ZLOO EHFRPH WKH
WUDQVSRUW VHFWRU¶V PDLQ SROOXWHU � DQ XQDFFHSWDEOH VLWXDWLRQ IRU VRFLHW\ DQG WKH LQGXVWU\
LWVHOI� ,I DYLDWLRQ FDQQRW PDNH LQQRYDWLRQ DQ LQWHJUDO SDUW RI LWV V\VWHP DQG LQFUHDVH LWV
IOH[LELOLW\ DQG LPSURYHPHQW UDWH� LW PLJKW EH UHSODFHG E\ DQRWKHU DOWHUQDWLYH � QRW LQ WKH
IRUHVHHDEOH�IXWXUH��EXW�WKLV�SURJUHVV�LV�ZKDW�KDSSHQV�ZKHQ�LQGXVWULHV�UHIXVH�WR�LQQRYDWH�

7KH PL[WXUH RI ³EHLQJ DIUDLG RI FKDQJLQJ D ZRUNLQJ V\VWHP ZKLOH WDNLQJ �ILQDQFLDO� ULVNV´
DQG ³RQO\ DFFHSWLQJ QHZ WHFKQRORJLHV XQOHVV WKH\ DUH SHUIHFWO\ SURYHQ DQG DEVROXWHO\
IODZOHVV´ GHULYHG IURP WKH DWWLWXGH LQ WHUPV RI FHUWLILFDWLRQ� LV GDQJHURXV� DQG PDMRUO\
DIIHFWV WKH QHHGHG LQQRYDWLRQ UDWH� 5LJKW QRZ� WKH DLUFUDIW LV VWDWLVWLFDOO\ FRQVLGHUHG WKH
VDIHVW WUDQVSRUW YHKLFOH� %XW LW LV TXHVWLRQDEOH KRZ PXFK ORQJHU� 7KH GLVFUHSDQF\ LV
DSSDUHQW� ,PSURYHPHQWV DUH VR KDUG WR FHUWLI\ DQG LPSOHPHQW WKDW ZH PXVW UHO\ RQ
RXWGDWHG WHFKQRORJ\ HYHQ LI QHZ GHVLJQV DUH FKHDSHU� ,PSURYHPHQW LV WRR H[SHQVLYH�
WKXV�LQQRYDWLRQ�LV�KLQGHUHG�XQLQWHQWLRQDOO\�

7KH VPDUWSKRQH RYHUWRRN 3&V� HPDLOV RYHUWRRN OHWWHUV� WKH FDU RYHUWRRN WKH KRUVH�
,QQRYDWLRQ FDQ KDSSHQ HYHU\ZKHUH� $YLDWLRQ LV QRW D EODQN VKHHW DQ\PRUH� WKHUHIRUH LW
KDV�WR�LQQRYDWH�RU�LW�ULVNV�EHLQJ�RYHUWDNHQ�E\�D�WHFKQRORJ\�QR�RQH�FDQ�LPDJLQH�WRGD\�
7KH QHHG WR LPSURYH WKH LQGXVWU\ IRU WKH VDNH RI VXVWDLQDELOLW\ ILJKWV DJDLQVW WKH KDUG
UHVWULFWLRQV LW KDV WR IDFH� 7KXV� D SDUDGLJP VKLIW KDV WR RFFXU WR LPSURYH WKH DGRSWLRQ
UDWH� ,W LV FOHDU WKDW DYLDWLRQ KDV WKH SRWHQWLDO ZLWK LWV WHFKQRORJLFDO LPSURYHPHQWV WR
UHDFK WKH VHW WDUJHWV XQWLO ����� )URP ELRIXHOV WR %:% � HIILFLHQF\ FDQ EH LPSURYHG
VLJQLILFDQWO\� 7KH PDQ\ GLIIHUHQW DSSURDFKHV DQG GHYHORSPHQWV FRXOG OHDG WR DQ H[FLWLQJ
WLPH�DKHDG�RI�XV�
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