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(OL]DEHWK��������6RXWK�$IULFD

7KH� FRQVWUXFWLRQ� LQGXVWU\� KDV� EHHQ� QRWHG� WR� KDYH� LPSDFWV� RQ� WKH�
HFRV\VWHP� DQG� KXPDQ� VXUYLYDO�� 2Q� WKH� SRVLWLYH� VLGH�� LW� KDV� SURYLGHG�
KXPDQV� ZLWK� EDVLF� LQIUDVWUXFWXUH� QRW� OLPLWHG� WR� EXLOGLQJV�� GDPV� DQG�
URDGV�� +RZHYHU�� WKHUH� DUH� QHJDWLYH� LPSDFWV� RI� KXPDQ� DFWLYLWLHV� RQ� WKH�
HQYLURQPHQW� VXFK� DV� SROOXWLRQ�� ZDVWH� JHQHUDWLRQ�� UHVRXUFHV� GHSOHWLRQ��
JOREDO�ZDUPLQJ�DQG�FOLPDWH�FKDQJH��,Q�DGGLWLRQ�WR�WKHVH��LV�WKH�KLJK�UDWH�
RI� HQHUJ\� FRQVXPSWLRQ� UHVXOWLQJ� LQ� WKH� ORVV� RI� ELRGLYHUVLW\� 7KLV� KDV�
LQFUHDVHG� WKH� LQWHUHVW� RYHU� WKH�ZD\� FRXQWULHV� DFKLHYH� WKHLU� GHYHORSPHQW�
WDUJHWV� ZLWK� UHVSHFW� WR� VXVWDLQDEOH� GHYHORSPHQW�� 2Q� WKH� UHYLHZ� RI� SHHU�
JURXS�VWXGLHV��WKHUH�LV�D�GHDUWK�RI�OLWHUDWXUH�UHODWLQJ�WR�HWKLFDO�VRXUFLQJ�RI�
PDWHULDOV� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� SDUWLFXODUO\� LQ� GHYHORSLQJ�
FRXQWULHV�� 7KH� TXHVWLRQ� LV� WKHUHIRUH� KRZ� FDQ� DQ� HWKLFDO� VRXUFLQJ�
IUDPHZRUN� EH� XVHG� WR� VRXUFH� FRQVWUXFWLRQ� PDWHULDOV� LQ� D� VXVWDLQDEOH�
PDQQHU"�$V�VXFK��WKH�UHVHDUFK�VWXGLHG�PDWHULDOV�VRXUFLQJ�LQ�WKH�1LJHULDQ�
FRQVWUXFWLRQ�LQGXVWU\�ZLWK�D�YLHZ�WR�LPSURYH�VXVWDLQDELOLW\�SUDFWLVH��7KH�
SDSHU� GLVFXVVHG� WKH� FRQFHSWXDO� IUDPHZRUN� IRU� HWKLFDO� VRXUFLQJ� RI�
FRQVWUXFWLRQ�PDWHULDOV��7KH�FRQFHSWXDO�IUDPHZRUN� LV�H[SHFWHG�WR�LPSURYH�
VXVWDLQDELOLW\�SUDFWLFHV�LQ�WKH�1LJHULDQ�FRQVWUXFWLRQ LQGXVWU\�

.H\ZRUGV��FRUSRUDWH�VRFLDO�UHVSRQVLELOLW\� HFRORJLFDO�IRRWSULQW��HWKLFDO�
VRXUFLQJ��VXVWDLQDELOLW\�UHSRUWLQJ

,1752'8&7,21

7KH� FRQVWUXFWLRQ� LQGXVWU\� RIWHQ� OD\V� WKH� EHGURFN� IRU� DQ\� DFWLYLW\� WR� EH�
FDUULHG�RXW�UDQJLQJ�IURP�VKHOWHU��URDGV��EULGJHV��SURGXFWLRQ�DQG�GDPV��7KH�
FRQVWUXFWLRQ� LQGXVWU\� LW� LV� RIWHQ� DGMXGJHG� D� ODUJH� HPSOR\HU� RI ODERXU�
UDQJLQJ�IURP�XQ�VNLOOHG��VHPL�VNLOOHG�WR�VNLOOHG��*OREDOO\��DFWLYLWLHV� LQ�WKH�
FRQVWUXFWLRQ� LQGXVWU\�KDYH�RIWHQ�EHHQ�FULWLFLVHG� IRU�QRW�EHHQ�VXVWDLQDEOH��
7KH� QHJDWLYH� LPSDFWV� RI� WKH� DFWLYLWLHV� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� KDV�
EHHQ� GRFXPHQWHG� E\� �0XUUD\� DQG� 'DLQW\�� ������ /RRVHPRUH� DQG� 3KXD��

� V���������#QPPX�DF�]D
� ZLQVWRQ�VKDNDQWX#QPPX�DF�]D
� V���������#QPPX�DF�]D
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������'DQLD�HW�DO� ��������7KH�FKDUDFWHULVWLFV�DQG�FKDOOHQJHV�LQ�GHYHORSLQJ�
FRXQWULHV� DUH� GLIIHUHQW� IURP� GHYHORSHG� FRXQWULHV�� $FFRUGLQJ� WR� %HUDUGL�
������� GHYHORSLQJ� FRXQWULHV� GHPDQG� IRU� LQIUDVWUXFWXUH� DQG� DPHQLWLHV��
PDNHV� LW� LPSHUDWLYH� WR� LPSOHPHQW� VXVWDLQDEOH� FRQVWUXFWLRQ� SUDFWLFHV��
'DQLD� HW� DO��� ������� REVHUYHG� WKDW� WKHUH� LV� QR� IUDPHZRUN� WKDW� JXLGHV�
GHYHORSLQJ�FRXQWULHV�LQ�$IULFD�WR�DFKLHYH�VXVWDLQDELOLW\�SDUWLFXODUO\�IRU�WKH�
FRQVWUXFWLRQ� LQGXVWU\�� /XFLDQD� ������� QRWHG� WKDW� WKH� $IULFDQ� FRXQWULHV�
LQFOXGLQJ� 1LJHULD� KDYH� EHHQ� WRXWHG� DV� WKH� QH[W� ZRUOG� HFRQRPLF� KXE��
FUHDWLQJ� WKH� QHHG� IRU� VXVWDLQDELOLW\� SUDFWLFHV� LQ� WKH� FRQWLQHQW�� 7KLV� ZLOO�
SXW�PRUH�SUHVVXUH�RQ�WKH�QDWXUDO�UHVRXUFHV�EDVH�LQ�WKH�FRQWLQHQW��1RW�RQO\�
WKDW�� 2IRUL� ������� DQG� GX�3OHVVLV� ������� EHOLHYHG� WKH� FKDUDFWHULVWLFV� DQG�
FKDOOHQJHV� LQ� GHYHORSLQJ� FRXQWULHV� PDVVLYH� GHILFLW� LQ� KRXVLQJ� DQG�
LQIUDVWUXFWXUH�� IUDLO� LQVWLWXWLRQDO� FDSDFLW\� RI� JRYHUQPHQW�� UDSLG� JURZLQJ�
SRSXODWLRQ�� VRFLDO� LQMXVWLFH� DQG� XQVWHDG\� SROLWLFDO� HQYLURQPHQW�� 7KHVH�
IDFWRUV� PLJKW� EH� WKH� UHDVRQ� ZK\� VXFFHVVHV� LQ� VXVWDLQDELOLW\� KDV� EHHQ�
OLPLWHG� LQ� GHYHORSLQJ� FRXQWULHV�� %XW� GX� 3OHVVLV� ������� DQG� 'DQLD� HW�DO�
������� EHOLHYHG� WKDW� GHYHORSLQJ� FRXQWULHV� QHHG� WR� VHH� WKLV� DV� DQ�
RSSRUWXQLW\� WR� OHDUQ� IURP� WKH� PLVWDNHV� PDGH� E\� WKHLU� GHYHORSHG�
FRXQWHUSDUWV� WR� VRXUFH�� WUDQVSRUW�� SURGXFH� DQG�XVH�PDWHULDOV� HWKLFDOO\� WR�
DFKLHYH� VXVWDLQDEOH�GHYHORSPHQW��(ERKRQ�DQG�5ZHODPLOD� �������EHOLHYHG�
WKDW� WKH� FRQVWUXFWLRQ� LQGXVWU\� KDSSHQV� WR� EH� WKH� IRUHPRVW� QDWXUDO�
UHVRXUFHV� FRQVXPHU�� ZKLFK� VLJQLILFDQWO\� FRQWULEXWHV� WR� HQYLURQPHQWDO�
GLVDVWHUV�� JOREDO� ZDUPLQJ� DV� ZHOO� DV� KDUP� WR� IORUD� DQG� IDXQD��
)XUWKHUPRUH��-DFRE HW�DO���������VXEPLWWHG�WKDW�WKH�H[WUDFWLRQ�RI�PDWHULDOV�
IRU�WKH�FRQVWUXFWLRQ�LQGXVWU\�LV�ZHLJKLQJ�KHDYLO\�RQ�WKH�HQYLURQPHQW�DQG�
FDXVLQJ� VRFLDO� SUREOHPV��0RLU� DQG� &DUWHU� ������� DYRZHG� WKH� QHHG� IRU� D�
VXLWDEOH�IUDPHZRUN�WR�DFKLHYH�VXVWDLQDELOLW\�LQ�PDWHULDOV�VRXUFLQJ�IRU�WKH�
FRQVWUXFWLRQ� LQGXVWU\��7KH�TXHVWLRQV� WR�EH�DQVZHUHG� LQ� WKLV�SDSHU� LV� FDQ�
DQ�HWKLFDO�VRXUFLQJ�IUDPHZRUN�EH�XVHG�WR�VRXUFH�FRQVWUXFWLRQ�PDWHULDOV�LQ�
D�VXVWDLQDEOH�PDQQHU"�7KH�SDSHU�GLVFXVVHV�WKH�FRQFHSWXDO�IUDPHZRUN�IRU�
VWXG\LQJ�HWKLFV�LQ�PDWHULDOV�VRXUFLQJ�SDUWLFXODUO\�IRU�1LJHULD�FRQVWUXFWLRQ�
LQGXVWU\��

/,7(5$785(�5(9,(:

6XVWDLQDELOLW\�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\
6XVWDLQDEOH�FRQVWUXFWLRQ�DFWLYLWLHV�LQ�WKH�EXLOW�HQYLURQPHQW�DUH�EHOLHYHG�WR�
EH� D� UHMRLQGHU� WR� FDOOV� IURP� GLIIHUHQW� TXDUWHUV� WR� FRQGXFW� DFWLYLWLHV�
VXVWDLQDEO\��7KH�PRVW�VXEVFULEHG�YLHZ�RI� VXVWDLQDEOH�GHYHORSPHQW�FRPHV�
IURP�7KH�:RUOG�&RQIHUHQFH�(QYLURQPHQW�DQG�'HYHORSPHQW
V�������ZKLFK�
SXWV� LW� DV� ´'HYHORSPHQW� WKDW� PHHWV� WKH� QHHGV� RI� WKH� SUHVHQW� ZLWKRXW�
FRPSURPLVLQJ� WKH�DELOLW\�RI� IXWXUH�JHQHUDWLRQV� WR�PHHW� WKHLU�RZQ�QHHGVµ��
'LQJ� ������� YLHZV� VXVWDLQDEOH� FRQVWUXFWLRQ� DV� D� UHMRLQGHU� WR� VXVWDLQDEOH�
GHYHORSPHQW��7KH� LPSOHPHQWDWLRQ�RI� VXVWDLQDELOLW\�SUDFWLFHV�ZLOO� UHYDPS�
DFWLYLWLHV� LQ�WKH�FRQVWUXFWLRQ� LQGXVWU\�SRVLWLYHO\� �0RLU�DQG�&DUWHU���������
0RVDNX� ������� GHILQHG� VXVWDLQDEOH� FRQVWUXFWLRQ� DV� �� 
PDLQWDLQLQJ� D�
GHOLFDWH�EDODQFH�EHWZHHQ�WKH�KXPDQ�QHHGV�WR�LPSURYH�WKH�OLIHVW\OHV�DQG�D�
IHHOLQJ�RI�ZHOO�EHLQJ�RQ�RQH�KDQG�DQG�RQ�WKH�RWKHU�KDQG�SUHVHUYLQJ�QDWXUDO�
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UHVRXUFHV�DQG�HFRV\VWHP�RQ�ZKLFK�WKH�SUHVHQW�DQG�WKH�IXWXUH�JHQHUDWLRQV�
GHSHQG����7KH�YDU\LQJ�QHJDWLYH�LPSDFWV�RI�WKH�FRQVWUXFWLRQ�LQGXVWU\�RQ�WKH�
HQYLURQPHQW� DV� QRWHG� E\� :DWXND� DQG� $OLJXOD� ������� LQFOXGHV�� QDWXUDO�
UHVRXUFH�GHSOHWLRQ�� HQHUJ\�XWLOLVDWLRQ��ZDWHU�� DLU� SROOXWLRQ�DQG�DOVR� ODUJH�
JHQHUDWLRQ�RI�PDWHULDO�ZDVWH��

6XVWDLQDEOH� FRQVWUXFWLRQ� DLPV� WR� HQVXUH� EDODQFH� DQG� KDUPRQ\� EHWZHHQ�
YDULRXV� KXPDQ DFWLYLWLHV� DQG� WKH� HFRV\VWHP� �$JHQGD� ���� ������� 3HDUFH�
HW�DO�� ������� EHOLHYHG� WKDW�ZLWK� UHVSHFW� WR� VXVWDLQDELOLW\� IRU� FRQVWUXFWLRQ�
PDWHULDOV�� DWWHQWLRQ� VKRXOG� IRFXV� RQ� DSSURDFKHV� WKDW� PLQLPL]HV� WKH�
FRQVXPSWLRQ�RI�HQHUJ\��GHULYDWLRQ�RI�PD[LPXP�VDWLVIDFWLRQ�DQG�UHGXFLQJ�
WKH�RFFXUUHQFHV�RI�HQYLURQPHQWDO�GDPDJHV��

GX�3OHVVLV� ������� EHOLHYHG� WKDW� WKH� FXUUHQW� JOREDO� VXVWDLQDELOLW\� HIIRUW� LV�
RQO\�SHULSKHUDO�DQG�ZLOO�QRW�KDYH�PXFK�LPSDFW�RQ�DFKLHYLQJ�D�VXVWDLQDEOH�
EXLOW�HQYLURQPHQW��+HQFH�WKH�QHHG�WR�GHYHORS�UHVHDUFK�TXHVWLRQV�LQ�DUHDV�
VXFK� DV� VRFLDO�HFRORJLFDO� VWUXFWXUHV�� UHOHYDQW� V\VWHPV� PRGHO�� DGDSWLYH�
VWUDWHJLHV� IRU� FOLPDWH� FKDQJH�� UHVLOLHQFH� PDQDJHPHQW�� KXPDQ� EHKDYLRXU�
DQG�HWKLFV��

7KH�1LJHULD�&RQVWUXFWLRQ�LQGXVWU\��
7KH�FRQVWUXFWLRQ�LQGXVWU\�LQ�1LJHULD�LV�SLYRWDO�IRU�WKH�FRXQWU\CV�LQWHQGHG�
GHYHORSPHQW�� VLQFH� LW� SURYLGHV� WKH� EDVLF� IDFLOLWLHV� QHHGHG� E\� KXPDQV� IRU�
JURZWK�DQG�VXUYLYDO�� �7KH� LGHD�RI�SURMHFW� GHYHORSPHQW� LV� RIWHQ� FRQFHLYHG�
ZLWKRXW�KDYLQJ� FRQVLGHUDWLRQ� IRU�D�EDODQFH�EHWZHHQ�HFRQRPLF�� VRFLDO�DQG�
HQYLURQPHQWDO� IDFWRUV� LQ� 1LJHULD� �0RVDNX�� ������� $NLQGR\HPL� �������
VXEPLWWHG� WKDW� VWDNHKROGHUV
� GHPDQGV� IRU� WKH� VXVWDLQDELOLW\� SUDFWLFHV� LQ�
WKH�1LJHULDQ�FRQVWUXFWLRQ�LQGXVWU\�PDWHULDOL]HG�DIWHU�WKH�RUJDQLVDWLRQ�RI�D�
VXVWDLQDELOLW\� VXPPLW� DQG� WKH� IRUPDWLRQ� RI� D� *UHHQ� %XLOGLQJ� &RXQFLO�
VSHFLILFDOO\� WR� VXLW� WKH� 1LJHULD� FRQVWUXFWLRQ� VHFWRU�� 'DQLD� HW�DO�� �������
FRQFOXGHG� WKDW� WKH� OHYHO� RI� VXVWDLQDELOLW\� LPSOHPHQWDWLRQ� LQ� WKH�1LJHULD�
FRQVWUXFWLRQ� VHFWRU� LV� EHORZ� H[SHFWDWLRQV�� $ODEL� ������� SRVLWV� WKDW� WKH�
UHDVRQV�IRU�SRRU�VXVWDLQDELOLW\�LPSOHPHQWDWLRQ�LQ�WKH�1LJHULD�FRQVWUXFWLRQ�
LQFOXGHV�� WKH� ODFN� RI� DSSURSULDWH� UHJXODWLRQ� WR� SURPRWH� VXVWDLQDELOLW\�
SUDFWLFHV�� OLPLWHG� FRPPLWPHQW� WR� WKH� HFRQRPLF� EHQHILWV� RI� VXVWDLQDELOLW\��
VWDNHKROGHUV·� FRPPLWPHQW� LV� ODFNLQJ�� LQDGHTXDWH� XQGHUVWDQGLQJ� RI�
VXVWDLQDEOH� FRQVWUXFWLRQ� LQ� WKH� LQGXVWU\� DQG� WKH� ORZ� GHVLUH� WR� FRQVWUXFW�
VXVWDLQDEO\�

GX�3OHVVLV� �������VXEPLWWHG� WKDW� WKH� IROORZLQJ�FRQGLWLRQ�PXVW�EH�PHW� IRU�
WKH�FRQVWUXFWLRQ�LQGXVWU\�LQ�GHYHORSLQJ�FRXQWULHV�WR�EH�VXVWDLQDEOH�

,� 7KHUH� VKRXOG EH� D� V\QHUJ\� EHWZHHQ� WKH� YDULRXV� VWDNHKROGHUV� WKDW�
H[LVW�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�

,,� 7KH�QHHG� IRU�D�EDODQFH�EHWZHHQ�WHFKQRORJ\�HQDEOHUV��YDOXH�V\VWHP�
HQDEOHUV�DQG�LQVWLWXWLRQDO�V\VWHP�HQDEOHUV�

,,,� 7KH�FRQVWUXFWLRQ�LQGXVWU\�VKRXOG�EH�FRPSHWHQW�DQG�SURDFWLYH�
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7DEOH����6XVWDLQDEOH�FRQVWUXFWLRQ�HQDEOHUV�LQ�GHYHORSLQJ�FRXQWULHV

7LPH� 7HFKQRORJLFDO ,QVWLWXWLRQDO 9DOXHV
,PPHGLDWH %HQFKPDUNLQJ�	�

DVVHVVPHQW
&ODULILHG�UROHV�DQG�
UHVSRQVLELOLWLHV

0DSSLQJ�WKH�URXWH�WR�
FKDQJH

.QRZOHGJH�V\VWHP�	�
GDWD�FDSWXULQJ

(GXFDWLRQ� 8QGHUVWDQGLQJ�WKH�
GULYHUV

$GYRFDF\�	�DZDUHQHVV 5H�HYDOXDWLQJ�KHULWDJH
&RRSHUDWLRQ�DQG�
SDUWQHUVKLS

0HGLXP 7HFKQRORJLHV�WR�
PLWLJDWH�LPSDFW

/LQNLQJ�UHVHDUFK�WR�
LPSOHPHQWDWLRQ

'HYHORS�D�QHZ�ZD\�RI�
PHDVXULQJ�YDOXH�DQG�
UHZDUG

'HYHORS�UHJXODWRU\�
PHFKDQLVPV

'HYHORS�FRGH�RI�FRQGXFW

/RQJ�WHUP 7HFKQRORJLHV�RI�WKH�
IXWXUH

6WUHQJWKHQLQJ�
LPSOHPHQWLQJ�
PHFKDQLVPV

&RUSRUDWH�VRFLDO�UHSRUWLQJ

&KDQJLQJ�WKH�
FRQVWUXFWLRQ�SURFHVV

8VLQJ�LQVWLWXWLRQV�DV�
GULYHUV
5HJLRQDO�FHQWUHV�RI�
H[FHOOHQFH

�6RXUFH��GX�3OHVVLV�������

&OLPDWH�FKDQJH
)RU� RYHU� WZHQW\� \HDUV�� WKH� ZRUOG� KDV� UHFRJQL]HG� WKH� QHHG� WR� HVWDEOLVK�
V\VWHPV� WR� UHJXODWH� FOLPDWH� FKDQJH�� XQIRUWXQDWHO\�� OLPLWHG�PXFK� VXFFHVV�
KDYH� EHHQ� UHFRUGHG�� � 7KH� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH�
�,3&&���������� UHSRUW� VWDWHG� WKDW� WKH� ´:DUPLQJ�RI� WKH� FOLPDWH�V\VWHP� LV�
XQHTXLYRFDO�� DQG� VLQFH� WKH� ����·V�� PDQ\� RI� WKH� REVHUYHG� FKDQJHV� DUH�
XQSUHFHGHQWHG� RYHU� GHFDGHV� WR�PLOOHQQLDµ�� 7KH� UHSRUW� DWWULEXWHG� KXPDQ�
DFWLYLWLHV� LQFOXGLQJ� WKH� FRQVWUXFWLRQ� LQGXVWU\� DV� WKH� PDMRU� FDXVHV� RI�
FOLPDWH� FKDQJH�� 7KH� UHSRUW� IXUWKHU� ZDUQHG� WKDW� WKH� LPSDFW� RI� FOLPDWH�
FKDQJH� ZLOO� FRQWLQXH� LI� WKH� FXUUHQW� JHQHUDWLRQ� GRHV� QRW� LPSOHPHQW�
PHDVXUHV� WR� UHGXFH� WKLV� WUHQG�� (YLGHQW� FKDQJHV� LQ� FOLPDWH� LQFOXGH�
SHUVLVWHQW�WHPSHUDWXUH�ULVH��LUUHJXODU�UDLQIDOO�SDWWHUQ�ZKLFK�LQFUHDVHV�WKH�
ULVN�LQ�GURXJKW�LQ�VXE�6DKDUD�$IULFD�UHVXOWLQJ�LQ�IDPLQH��ZKLOH�WKH�PHOWLQJ�
RI�LFHEHUJV�LV�OLQNHG�WR�IORRGLQJ��GX�3OHVVLV���������

2WKHU�LQGLFDWLRQV�RI�FOLPDWH�FKDQJH�DOVR�LQFOXGH�WKH�DPRXQW�RI�KLJK�FDUERQ�
GLR[LGH� �&2��� UHOHDVHG LQWR� WKH� HQYLURQPHQW�� &XUUHQWO\�� WKH� &2��
HTXLYDOHQW� FRQFHQWUDWLRQV� LQ� WKH� DWPRVSKHUH� VWDQGV� DW� ���SSP� �0,7��
������ KRZHYHU�� GX� 3OHVVLV� ������� UHFRPPHQGHG� WKDW� &2�� FRQFHQWUDWLRQ�
VKRXOG� EH� NHSW� EDFN� DW� ���SSP�� 7KLV� ZRXOG� OHVVHQ� WKH� HIIHFW� RI� FOLPDWH�
FKDQJH� RQ� WKH� HQYLURQPHQW� E\� FXWWLQJ� WKH� GRZQ� WKH� YDULRXV� JUHHQKRXVH�
JDVHV� HPLWWHG� IURP� PDWHULDOV� VRXUFLQJ� VWDJH�� WUDQVSRUWDWLRQ� DQG�
SURGXFWLRQ� VWDJH� RI� EXLOGLQJ� FRQVWUXFWLRQ� PDWHULDOV�� &DUSHQWHU� �������
EHOLHYHG�WKDW�WKH�QHHG�IRU�XSULJKWQHVV�LQ�WKH�H[WUDFWLRQ�SURFHVV�RI�QDWXUDO�
IURP� WKH� HDUWK� FUXVW� LV� NH\� WR� DFKLHYH� VXVWDLQDEOH� GHYHORSPHQW�� 7KH�
LQGXVWULDO�DQG�SURGXFWLRQ�RI�FRQVWUXFWLRQ�PDWHULDOV�XWLOLVHV�ODUJH�DPRXQWV�
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RI�HQHUJ\�DQG�HPLWV�D�ORW�RI�&2��LQWR�DWPRVSKHUH�DV�LOOXVWUDWHG�LQ�7DEOH���
EHORZ��

7DEOH����,QGXVWULDO�DQG�3URFHVV�DFWLYLW\�VRXUFHV�RI�JOREDO�&2� HPLVVLRQV�
DQQXDOO\

)RVVLO�IXHOV�SURFHVV 1XPEHU�RI�VRXUFHV (PLVVLRQV��0W&R�\U���

3RZHU ����� ������

&HPHQW�SURGXFWLRQ ����� ���

5HILQHULHV ��� ���

,URQ�DQG�VWHHO�LQGXVWU\ ��� ���

3HWURFKHPLFDO�LQGXVWU\ ��� ���

2LO�DQG�JDV�SURFHVVLQJ � ��

2WKHU�VRXUFHV �� ��

7RWDO ���� �����
$GDSWHG�IURP���0HW]�HW�DO�� ������

5(6($5&+�0(7+2'2/2*<

7KH�GHVNWRS�PHWKRGRORJ\�DSSURDFK�ZDV�HPSOR\HG�IRU�WKH�UHVHDUFK��ZKHUH�
D�UHYLHZ�RI�UHODWHG�OLWHUDWXUH�IURP�MRXUQDOV��FRQIHUHQFH�SDSHUV��SROLFLHV�DQG�
JXLGHOLQHV� DQG� ERRNV� ZDV� FDUULHG� RXW�� 7KH� SURFHVV� ZDV� FDUULHG� RXW� E\�
V\VWHPDWLFDOO\� UHYLHZLQJ� MRXUQDOV� IURP� ,QWHUQDWLRQDO� -RXUQDO� IRU� 6RFLDO��
%HKDYLRXUDO��(GXFDWLRQ��(FRQRPLFV��%XVLQHVV�DQG�,QGXVWULDO�(QJLQHHULQJ��
-RXUQDO�RI�2UJDQL]DWLRQ�DQG�(QYLURQPHQW DPRQJ�RWKHUV�

7KH� UHYLHZ� DSSURDFK� DGRSWHG� LV� LGHQWLFDO� WR� WKH� ZRUNV� RI� 6DLGX� DQG�
6KDQNDQWX���������0HQVDK�HW�DO� �������DQG�7DQJ�HW�DO�� �������HPSOR\HG�
LQ�WKHLU�VWXGLHV��7KH�VWXG\�HVSRXVHG�WKH�SURFHGXUHV�EHORZ�WR�JDWKHU�SDSHUV�
UHOHYDQW�WR�WKH�VWXG\�

L� ([DPLQDWLRQ�RI�WLWOH�DQG�DEVWUDFW�RI�UHOHYDQW�SXEOLVKHG�PDWHULDOV�

LL� )LQGLQJ� NH\ZRUGV� RQ� PDQ\� RQOLQH� VHDUFK� HQJLQHV� QRW� OLPLWHG� WR�
6FLHQFH� 'LUHFW�� %XVLQHVV� 6RXUFHV� 3UHPLHU�� (PHUDOG� 'DWDEDVH� DQG�
7D\ORU�DQG�)UDQFLV�

LLL� )XUWKHU� DEVWUDFW� FKHFNV� RI� UHOHYDQW� PDWHULDOV� GRZQORDGHG� WR�
GHWHUPLQH�LPSRUWDQW�PDWHULDOV��

LY� 1DUUDWLYH� UHYLHZ� RI� WKH� UHOHYDQW� PDWHULDOV� WR� H[SODLQ� WKH� FXUUHQW�
OHYHO� RI� DSSURDFKHV� LQ� VRXUFLQJ� PDWHULDOV� HWKLFDOO\� LQ� WKH�
FRQVWUXFWLRQ�WR�DGG�WR�H[LVWLQJ�NQRZOHGJH�

Y� 6HOHFWLQJ�UHOHYDQW�WKHPHV�WKDW�DSSHDU�IURP�WKH�VHW�RI�PDWHULDOV�DQG�
PDNLQJ�UHOHYDQW FRQFOXVLRQV�
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&21&(378$/�)5$0(:25. )25�(7+,&$/�
6285&,1*�2)�&216758&7,21�0$7(5,$/6

7KH� OLWHUDWXUH�UHYLHZHG�JDYH�D�JXLGH� IRU� FRQVWUXFWV� WR�EH� LQFOXGHG� LQ� WKH�
FRQFHSWXDO� IUDPHZRUN�� $� FRQFHSW� LV� D� PHQWDO� SLFWXUH� IRU� D� FRXUVH� RI� DQ�
DFWLRQ� DQG� SURYLGHV� D� EDVLV� IRU� FRPPHQFLQJ� D� UHVHDUFK� ZRUN�� 7KH�
FRQFHSWXDO� IUDPHZRUN� FRPSULVHV� RI� D� PLQLPXP� RI� WZR� LQWHUFRQQHFWHG�
SODQV�� LQ� RUGHU� WR� HOXFLGDWH� DQ� HYHQW� V\VWHPDWLFDOO\�� ,W� VWDWHV� WKH�
UHVHDUFKHUV� YLHZ� ZLWK� UHVSHFW� WR� WKH� UHVHDUFK� SUREOHPV�� &RQFHSWXDO�
IUDPHZRUNV�DOVR�LOOXVWUDWH�WKH�FRUUHODWLRQ�WKDW�H[LVW�EHWZHHQ�NH\�YDULDEOHV�
UHODWHG� WR� WKH� UHVHDUFK�� � $JDLQ�� D� FRQFHSWXDO� IUDPHZRUN� LV� D� SRLQWHU� WR�
UHVHDUFK� PHWKRGRORJ\� SURFHVV�� 6DLGX� DQG� 6KDQNDQWX� ������� EHOLHYHG� D�
FRQFHSWXDO� IUDPH� FRXOG� HPHUJH� IURP� WKH� PRGLILFDWLRQ� DQG� DGRSWLRQ� RI�
VLPLODU� PRGHOV� XVHG� LQ� SUHYLRXV� VWXGLHV�� :DKHHG� HW�� DO��� ������� SXWV�
IRUZDUGV�WKDW�D�IUDPHZRUN�IRU�VXVWDLQDEOH�GHYHORSPHQW�VKRXOG�FRQVLVW�RI�D�
FRQFHSWXDO� PRGHO� WKDW� EULQJV� IRUZDUG� DQG� FODVVLILHV� SDUDPHWHUV� DQG�
LQGLFHV�WKDW�ZLOO�EH�PHDVXUHG��

)LJXUH����&RQFHSWXDO�IUDPHZRUN�IRU�HWKLFDO�VRXUFLQJ�RI�FRQVWUXFWLRQ�PDWHULDOV

&25325$7(�62&,$/�5(63216,%,/,7<

7KH� SLYRW� SRVLWLRQ� RFFXSLHG� E\� WKH� FRQVWUXFWLRQ� LQGXVWU\� HFRQRPLFDOO\�
PDNHV� WKH� LQGXVWU\ LPSRUWDQW� WR� DQ\� QDWLRQ�� &RQVWUXFWLRQ� SURFHVVHV�
HQJDJHV� WKH� VHUYLFHV� RI� VNLOOHG�� VHPL� VNLOOHG� DQG� VNLOOHG� SHUVRQQHO� IRU�
SURMHFW� GHOLYHU\� QRW� OLPLWHG� WR� WKH� FRQWUDFWRUV�� PDWHULDO� SURGXFHUV� DQG�
SURIHVVLRQDO�DPRQJVW�RWKHUV��'XH�WR�SRSXODWLRQ�JURZWK�DQG�LQIUDVWUXFWXUH�
H[SDQVLRQ�� WKH� FRQVWUXFWLRQ� LQGXVWU\� KDV� EHHQ� IDFHG� ZLWK� VXVWDLQDEOH�
GHYHORSPHQW� FKDOOHQJHV� UHODWLQJ� WR� HFRQRPLF�� HQYLURQPHQWDO� DQG� VRFLDO�
LVVXHV��6KHQ�HW�DO�� �������7HR�DQG�/RRVHPRUH��������QRWHG�WKDW�WKHUH�KDV�
EHHQ�PRUH�IRFXV�RQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�WR�RSHUDWH�VXVWDLQDEO\�LQ�OLQH�
ZLWK�WKH�VXVWDLQDEOH�GHYHORSPHQW�JRDOV��=KDR�HW�DO�� ������ QRWHG�WKDW�WKH�
SXEOLF�RXWFU\�E\�YDULRXV�VWDNHKROGHUV�DW�WKH�FRQVWUXFWLRQ�FRPSDQLHV
�PRGH�
RI�RSHUDWLRQ�PRWLYDWHG�FRPSDQLHV�WR�DGRSW�D QHZ�VWUDWHJ\�WR�UHGHHP�WKHLU�
LPDJH� VXFK� DV� FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\�� 5LW]� DQG� 5DQJDQDWKDQ�
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������� VXEPLWWHG� WKDW� VWDNHKROGHUV
� GHPDQG� IRU� PRUH� GLVFORVXUHV� QRW�
UHODWLQJ� WR� ILQDQFLDO� SHUIRUPDQFH� IURP� RUJDQLVDWLRQV� RQ� VRFLDO�
HQYLURQPHQWDO� VWHZDUGVKLS� LV� QRZ� WKH� RUGHU� RI� WKH� GD\�� 0RQHYD� HW� DO��
������� EHOLHYHG� WKDW� ZKHQ� DQ� RUJDQLVDWLRQ� LPELEHV� LQWR� LWV� FXOWXUH� WKH�
FRPPLWPHQW� WR� VRFLDO� DQG� HWKLFDO� PRUDO� DQG� YDOXHV� ZLOO� HQDEOH� VXFK�
RUJDQLVDWLRQ� WR� GUDZ� DQG� UHWDLQ� WKH� JRRG� HPSOR\HHV�� HQKDQFHG� RYHUDOO�
SURGXFWLYLW\� DQG� HYDGLQJ� OLWLJDWLRQV� DPRQJ� RWKHU� EHQHILWV�� � =KDR� HW� DO��
������� EHOLHYHG� WKDW� FRPSDQLHV� FDQ� VKRZ� WKHLU� FRPPLWPHQW� WR� FRRSHUDWH�
VRFLDO� UHVSRQVLELOLW\� E\� SXEOLVKLQJ� UHVXOWV� DQG� UHSRUWV� DVVRFLDWHG� ZLWK�
UHGXFWLRQV� LQ� SROOXWLRQ� WR� DLU�� ZDWHU� DQG� ODQG�� UHOHDVH� RI� WR[LF� ZDVWH��
FDUERQ� HPLVVLRQV� DQG� HQHUJ\�� $FFRUGLQJ� WR� 3RUWHU� DQG� .UDPHU� �������
RUJDQLVDWLRQV� FDQ� GHPRQVWUDWH� WKHLU� FRPPLWPHQW� WR� FRRSHUDWH� VRFLDO�
UHVSRQVLELOLW\� REOLJDWLRQ� ZKHQ� VXFK� RUJDQLVDWLRQV� FRQGXFW� EXVLQHVV�
HWKLFDOO\� DQG� LPELEH� VXVWDLQDELOLW\� SULQFLSOHV� LQ� WKHLU� FRQGXFWV�� -RQHV� HW�
DO�� ������� VWDWHG� WKDW� ZKHQ� RUJDQLVDWLRQV� LQ� WKH� FRQVWUXFWLRQ� VHFWRU�
HPEUDFH� HWKLFDO� EHKDYLRXU� VXFK� DV� FRUSRUDWH� VRFLDO� UHVSRQVLELOLW\� LGHDV�
PLJKW� EH� DQ� DGYDQWDJH� RYHU� RWKHU� RUJDQLVDWLRQV� ZKHQ� ELGGLQJ� IRU�
FRQVWUXFWLRQ�SURMHFWV��

(&2/2*,&$/�)22735,17

7KH�FRQVWUXFWLRQ�LQGXVWU\�XWLOL]HV�UHVRXUFHV�DQG�HQHUJ\�ERWK�ILQLVKHG�DQG�
VHPL�ILQLVKHG� GXULQJ� FRQVWUXFWLRQ� SURFHVV��:DFNHUQDJHO� DQG� 5HHV� �������
GHÀQHG� WKH� HFRORJLFDO� IRRWSULQW� �()�� DV� �WKH� WRWDO� DPRXQW� RI� HFRORJLFDOO\�
SURGXFWLYH�ODQG�UHTXLUHG�WR�VXSSRUW�WKH�FRQVXPSWLRQ�RI�D�JLYHQ�SRSXODWLRQ�
LQ�D�VXVWDLQDEOH�ZD\���9DQ HW�DO��� �������EHOLHYHG�WKDW�HFRORJLFDO�IRRWSULQW�
VKRXOG�FRYHU�VL[�����DVSHFWV�QDPHO\��DJULFXOWXUDO�ODQG��IRUHVW��ILVK��FDUERQ�
DQG� FRQVWUXFWLRQ� ODQG� DUHD�� :RUOG� %XVLQHVV� &RXQFLO� IRU� 6XVWDLQDEOH�
'HYHORSPHQW� �������VXEPLWWHG� WKDW� FRQVWUXFWLRQ�DFWLYLWLHV�XVH�XS�����RI�
UDZ�PDWHULDOV� DYDLODEOH� RQ� HDUWK� IRU� YDULRXV� SURMHFWV� DQG� WKHVH� SURMHFWV�
DOVR�UHTXLUHV�����HQHUJ\�IRU�GDLO\�RSHUDWLRQ��$JDLQ��7DP��������QRWHG�WKH�
XQVXLWDEOH�XVH�RI�ZDWHU�� ODQG�DQG�KLJK�SROOXWLRQ�OHYHO�LQ�WKH�FRQVWUXFWLRQ�
LQGXVWU\�� 5HVRXUFHV FRQVXPSWLRQ� FXWV� DFURVV� GHYHORSLQJ� DQG� GHYHORSHG�
FRXQWULHV� OHDGLQJ� WR� ODUJH� DPRXQWV� RI� PDWHULDOV� ZDVWH�� $FWLYLWLHV� LQ� WKH�
FRQVWUXFWLRQ�LQGXVWU\�LQ�&KLQD�DGGV�WR�DERXW�����RI�WRWDO�DPRXQW�RI�ZDVWH�
JHQHUDWHG�LQ�&KLQD��UHDFKLQJ�DQ�DOO�WLPH�KLJK�OHYHO�RI�����PLOOLRQ�WRQQHV�
LQ�������:DQJ�HW�DO�� �������=KDR�HW�DO����������SXWV�IRUZDUG�WKH�UHVRXUFHV�
FRQVXPSWLRQ�SDWWHUQ�LQ�8QLWHG�.LQJGRP��8.��WR�EH�����PLOOLRQ�WRQQHV�DQG�
JHQHUDWLQJ���� ZDVWH�GXULQJ�WKH�SURFHVV��:%&6'��������OLQNHG�WKH�KLJK�
HQHUJ\� FRQVXPSWLRQ� OHYHO� WR� LQFUHDVH� LQ�SRSXODWLRQ�DQG�HFRQRPLF�JURZWK�
DQG�ZDVWHIXO�HQHUJ\�XVH�SDWWHUQ�LQ�GHYHORSHG�QDWLRQ��(FRORJLFDO�IRRWSULQWV�
LQYROYH� VWDWLQJ� ERWK� GLUHFW� DQG� LQGLUHFW� KXPDQ� PDWHULDOV� GHPDQG� IRU�
UHQHZDEOH� UHVRXUFH� SURGXFWLRQ� DQG� XVH� DQG� HYDOXDWH� WKHVH� ZLWK� WKH�
QDWXUDO�UHVRXUFHV��0RQIUHGD�HW�DO��������
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6867$,1$%,/,7<�5(3257,1*��

7KH� *OREDO� UHSRUWLQJ� LQLWLDWLYH� ������� SXWV� IRUZDUG� WKDW� VXVWDLQDELOLW\�
UHSRUWLQJ�LQWHQGV�WR�UHYHDO�WR�ERWK WKH�LQWHUQDO�DQG�H[WHUQDO�VWDNHKROGHUV�
DQ� RUJDQLVDWLRQCV� FRPPLWPHQW� WR� VXVWDLQDEOH� GHYHORSPHQW� JRDOV��
6XVWDLQDELOLW\� UHSRUWV� PLJKW� EH� LQ� YDULRXV� SODWIRUPV� VXFK� DV� RQOLQH�
GLVFORVXUH��GLVFORVXUH�LQ�DQQXDO�UHSRUW�RU�VHSDUDWH�VXVWDLQDELOLW\�UHSRUW�RI�
RUJDQLVDWLRQV� �=XR� HW�DO�� �������.30*� ������� KLJKOLJKWHG� WKH� GULYHUV� IRU�
VXVWDLQDELOLW\�UHSRUWLQJ�WR�LQFOXGHV�

x 2UJDQLVDWLRQV�HIIRUW�WR�PHHW�VWDNHKROGHUV
�QHHG�

x 6DWLVI\LQJ�UHOHYDQW�ODZV��UHJXODWLRQV�DQG�FRGHV�

x &RPSDULQJ�DQ�RUJDQLVDWLRQ�FXUUHQW�SUDFWLFHV�ZLWK�RWKHU�SUDFWLFHV

x 3HUIRUPDQFH�PHDVXUH�DQG

x 3UDFWLFHV�WR�IRUHVWDOO�VWDNHKROGHUV
�ZUDWK��

$GDPV� DQG� 0F1LFKRODV� LQ� WKHLU� VWXG\� REVHUYHG� WKDW� WKH� FKDOOHQJHV� WR�
VXVWDLQDELOLW\� UHSRUWLQJ� DUH� WKH� ODFN� RI� FOHDU� XQGHUVWDQGLQJ� RQ� KRZ� WR�
LQFRUSRUDWH� VXVWDLQDELOLW\� UHSRUWLQJ� HIIRUWV�ZLWK� WKH� WDFWLFDO� SODQQLQJ� IRU�
PDNLQJ� LPSRUWDQW� GHFLVLRQV� DQG� ODFN� RI� NQRZOHGJH� WR� LQFRUSRUDWH�
VWDNHKROGHUV�LQ�WKH�UHSRUWLQJ�PHWKRG�

/DQNRVNLCV��������UHVHDUFK�RQ�WKH�EHQHILWV�RI�VXVWDLQDELOLW\�UHSRUWLQJ�ZLWK�
WKH� WRS� H[HFXWLYHV� RI� ODUJH� FRPSDQLHV� VXEPLWWHG� WKDW� UHSRUWLQJ� WKHLU�
FRPSDQLHV
�HIIRUW�RQ�HQYLURQPHQWDO�DQG�VRFLDO�UHVSRQVLELOLW\�KDV�LPSURYHG�
WKHLU�UHYHQXHV�DQG�RWKHU�SURILW�OLQHV��

6RPH�FKDOOHQJHV�WR�VXVWDLQDELOLW\�UHSRUWLQJ�LQ�WKH�FRQVWUXFWLRQ�H[LVW�ZKLFK�
KDV� OLPLWHG� VXVWDLQDELOLW\� GHYHORSPHQW� JRDOV�� 0DFODUHQ� ������� EHOLHYHG�
ODFN�RI�XQGHUVWDQGDEOH�DQG�GLUHFW�PHWKRG�IRU�VXVWDLQDELOLW\�UHSRUWLQJ�LV�D�
EDUULHU� WR� VXVWDLQDELOLW\�� � 6WXGHU� HW� DO�� ������� QRWHG� WKH� IROORZLQJ� DV�
EDUULHUV�WR�VXVWDLQDELOLW\�UHSRUWLQJ�

x 'HILFLHQW�VWDWXWRU\�OHJDO�UHTXLUHPHQW�IRU�VXVWDLQDELOLW\�UHSRUWLQJ�

x /RZ�PRWLYDWLRQ�IURP�WKH�WRS�UDQNHG�PDQDJHUV�DQG�

x 1RQFKDODQW� DWWLWXGH� RI� VWDNHKROGHUV� WRZDUGV� VXVWDLQDELOLW\�
UHSRUWLQJ�

(7+,&$/�6285&,1*

$FWLYLWLHV� LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�RIWHQ�FRPH�XQGHU�VFUXWLQ\�GXH�WKH�
YDULRXV� LPSDFW RQ� WKH� HQYLURQPHQWDO�� VXSSO\� FKDLQ�� HPSOR\HH�
UHPXQHUDWLRQV�DQG�EHQHILW�DQG�LQGXFHPHQW�DQG�IUDXG��*ODVV�HW�DO����������
7KLV�FDOOV�IRU�D�UHWKLQN�IURP�WKH�FXUUHQW�SUDFWLFH�IRU�VXVWDLQDELOLW\�LQ�WKH�
FRQVWUXFWLRQ� LQGXVWU\� PDLQO\� E\� FRQVLGHULQJ� HWKLFV� LQ� WKH� LQGXVWU\��
0DWHULDOV� VRXUFLQJ� RSHUDWLRQ� KDYH� YDU\LQJ� GHJUHH� RI� QHJDWLYH� LPSDFW� RQ�
WKH� HQYLURQPHQW�� 7KH� SURFHVV� RI� PLQHUDO� UHVRXUFHV� H[WUDFWLRQ� IURP� WKH�
HDUWK� FUXVW� DQG� SURGXFWLRQ� GLVWXUE� WKH� HDUWK� FUXVW� DQG� UHVXOW� WR� ORVV� RI�
ELRGLYHUVLW\� �*\DQJ� DQG� $VKDQR�� ������� � *XEED\� ������� QRWHG� WKDW� WKH�
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LPSDFW� RI� VDQG� GUHGJLQJ� IRU� FRQVWUXFWLRQ� DFWLYLWLHV� GHVWUR\V� WKH�
HQYLURQPHQW��(IIRUWV�WR�UHVWRUH�WKH�HQYLURQPHQW�EDFN�LQWR�LWV�RULJLQDO�VWDWH�
UHTXLUHV� D� ORW� RI� WLPH�� UHVRXUFHV� DQG� UHPHGLDWLRQ�� 4XDUU\LQJ� DFWLYLWLHV�
UHOHDVH KDUPIXO�WRWDO�VXVSHQGHG�SDUWLFOHV�RI�VL]H�EHORZ ����P ZKLFK�DIIHFWV�
WKH� DLU� TXDOLW\� �%DGD� HW� DO�� ������� 7KLV� FDXVHV UHVSLUDWRU\� DQG�
FDUGLRYDVFXODU�GLVHDVHV�ZKHUH�LW�GHVWUR\V�WKH�OXQJ�WLVVXHV�DQG�PD\�UHVXOW�
WR� OXQJ� FDQFHU� RYHU� D� ORQJ�SHULRG� RI� WLPH� IRU� UHVLGHQWV� OLYLQJ� DURXQG� WKH�
TXDUU\�VLWH��$EGXO�:DKDE�HW�DO����������7KHUH�LV�WKH�XUJHQW�QHHG�IRU�JOREDO�
FRPPLWPHQW� WR� LPSURYH� RQ� DFWLYLWLHV� DQG� SURFHVVHV� WKDW� FRQWULEXWHV� WR�
FOLPDWH� FKDQJH�� � $QDQG� HW� DO��� ������� VXEPLWWHG� WKDW� FHPHQW� SURGXFWLRQ�
XWLOLVHV�FRQVLGHUDEOH�DPRXQWV�RI�HQHUJ\�IURP�WKH�SURFHVV�RI�UDZ�PDWHULDOV�
VRXUFLQJ�� WUDQVSRUWDWLRQ� RI� UDZ� PDWHULDOV� WR� WKH� SURGXFWLRQ� VWDJH�� 7KH�
SURFHVV� FRQWULEXWHV� WR� DSSUR[LPDWHO\� ���� RI� WKH� JOREDO� KXPDQ� &2��
HPLVVLRQ��$QDQG�HW�DO�����������

$� VWXG\�E\�+DQVHQ�DQG�7UHXH ������� UHYHDOHG� WKDW� DERXW�����RI� WLPEHU�
VRXUFHG�LQ�GHYHORSLQJ�FRXQWULHV�DQG�SDUWLFXODUO\�LQ�:HVW�$IULFDQ�FRXQWULHV�
LQFOXGLQJ�1LJHULD�LV�QRW�VRXUFHG�HWKLFDOO\��(IIRUWV�WR�HQVXUH�IRUHVW�SURGXFWV�
DUH� VRXUFHG� HWKLFDOO\� KDYH� EHHQ� FKDPSLRQHG� E\� FRXQWULHV� WKDW� FRQVXPH�
WKLV� SURGXFW�� E\� VHWWLQJ� XS� UHOHYDQW� ORFDO� DQG� LQWHUQDWLRQDO� SURJUDPV� WR�
SURPRWH� VXVWDLQDELOLW\�� +RZHYHU�� WKH� FRXQWULHV� WKDW� VXSSO\� WKH� SURGXFW�
KDYH�EHHQ�OHIW�RXW�RI� WKHVH�HIIRUWV� �+DQVHQ�DQG�7UHXH���������7KH� ODFN�RI�
FRPPLWPHQW�IURP�FRXQWULHV�SDUWLFXODUO\�LQ�7URSLFV�WKDW�VXSSO\�WLPEHU�PD\�
EH�WKH�UHDVRQ�ZK\�VLJQLILFDQW�DFKLHYHPHQW�KDV�QRW�EHHQ�UHFRUGHG�JOREDOO\���
2ERULHQ� ������� QRWHG� WKDW� WKH� XQHWKLFDO� SUDFWLFHV� LQ� VWRQH� TXDUU\�
RSHUDWLRQV�RQ�WKH�,\XNX�FRPPXQLW\� LQ�(GR�VWDWH�1LJHULD�FDXVHG�KDUPIXO�
LPSDFW� WR� WKH� VRFLDO�� HQYLURQPHQWDO� DQG� HFRQRPLFDO� OLYHOLKRRG� RI� WKH�
LQKDELWDQW�� $V� LOOXVWUDWHG� E\� *ODVV� HW� DO��� ������� WKH� JOREDO� XSWDNH� RI�
HWKLFDO� VRXUFLQJ� SUDFWLFHV� RI� FRQVWUXFWLRQ� PDWHULDOV� LV� LWV� LQIDQF\� LQ� WKH�
8QLWHG�.LQJGRP�ZKLFK� LV�D�GHYHORSHG� FRXQWU\�� �2(&'��������QRWHG� WKDW�
PDWHULDO�VRXUFLQJ��WUDQVSRUWDWLRQ�DQG�SURGXFWLRQ�H[HUW�D�ORW�RI�SUHVVXUH�RQ�
WKH� HQYLURQPHQW� UHVXOWLQJ� WR� GHYDVWDWLRQ� RI� HQYLURQPHQW�� DLU��ZDWHU� DQG�
VRLO� SROOXWLRQ�DQG� HPLVVLRQ� RI� GDQJHURXV� VXEVWDQFHV�QRW� OLPLWHG� WR�1+;��
62��DQG�&R����5DZ�PDWHULDOV�DQG�QDWXUDO�UHVRXUFHV�QHHGV�LQ�1LJHULD�ZLOO�
LQFUHDVH�GXH�WR�WKH�H[SDQGLQJ�PLGGOH�FODVV�DQG�WKH�JRYHUQPHQW�EDQ�RQ�WKH�
LPSRUWDWLRQ�RI�JRRGV�WKDW�FDQ�EH�PDQXIDFWXUHG�ORFDOO\��7KH�LPSOLFDWLRQ�RI�
WKLV� LV� WKDW� PRUH� SUHVVXUH� ZLOO� EH� RQ� WKH� HQYLURQPHQW� WR� SURYLGH� WKH�
QHHGHG�QDWXUDO�UHVRXUFHV�WR�GULYH�WKH�PDQXIDFWXULQJ�LQGXVWULHV�LQ�1LJHULD��
+HQFH� WKH� FULWLFDO� QHHG� IRU� HWKLFDO� EHKDYLRXUDO� FKDQJH� RQ� UHVRXUFHV�
FRQVXPSWLRQ� SDWWHUQ� GXH� WR� WKH� HDUOLHU� KLJKOLJKWHG� FKDOOHQJHV� WR� WKH�
FRQWLQXHG� VXUYLYDO� RI KXPDQV�� SODQWV� DQG� DQLPDO� 7KDW� PLJKW� EH� WKH�
UHDVRQ� ZK\� .DELU� HW� DO��� ������� DGYRFDWHG� IRU� D� IUDPHZRUN� IRU� HWKLFDO�
VRXUFLQJ� RI� FRQVWUXFWLRQ� LQ� 1LJHULD� WKDW� LQWHJUDWHV� KXPDQ� ZHOOEHLQJ��
KHDOWK�� VDIHW\� DQG� HQYLURQPHQWDO� FRQVLGHUDWLRQV� DFURVV� WKH� PDWHULDO�
VXSSO\�FKDLQ��(WKLFDO�VRXUFLQJ�RI�FRQVWUXFWLRQ�ZLOO�LQYROYH�FRUSRUDWH�VRFLDO�
UHVSRQVLELOLW\��VXVWDLQDELOLW\�UHSRUWLQJ�DQG�HFRORJLFDO�IRRWSULQWV�
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&21&/8',1*�5(0$5.6

7KH�VWXG\�KDV� VKRZQ� WKH�QHJDWLYH� LPSDFW� WKDW� WKH� FRQVWUXFWLRQ� LQGXVWU\�
KDV� RQ� WKH� HQYLURQPHQW�� ,W� IXUWKHU� JLYHV� DQ� LQVLJKW� LQWR� UHVRXUFHV� DQG�
HQHUJ\� FRQVXPSWLRQ�SDWWHUQ��$JDLQ�� LW� EULQJV� IRUZDUG� WKH� FXUUHQW� HIIRUWV�
PDGH� WR� LPSURYH� VXVWDLQDELOLW\�SUDFWLFHV� UHJDUGLQJ�PDWHULDOV� VRXUFLQJ� LQ�
WKH� FRQVWUXFWLRQ� LQGXVWU\�� +HQFH�� WKH� QHHG� RI� D� IUDPHZRUN� IRU� HWKLFDO�
VRXUFLQJ�RI�FRQVWUXFWLRQ�PDWHULDO�LV�REYLRXV��7KH�IUDPHZRUN�LV�H[SHFWHG�WR�
LPSURYH� VXVWDLQDELOLW\� SUDFWLFHV�� ZHUH� FRQVWUXFWLRQ� PDWHULDOV� ZLOO� EH�
VRXUFHG�HWKLFDOO\��

5()(5(1&(6

$EGXO�:DKDE�� 6�� )JDLHU�� +�� � (ONDPHO�� $� DQG� &KDQ�� .� ������� $LU� TXDOLW\�
DVVHVVPHQW�IRU�WKH�SURSRVHG�0LOOHU�%UDHVLGH�TXDUU\�H[SDQVLRQ�LQ�&DQDGD��
763��-RXUQDO�RI�$LU�4XDOLW\��$WPRVSKHUH�DQG�+HDOWK������²����

$ODEL�� $�� $� ������� &RPSDUDWLYH� 6WXG\� RI� (QYLURQPHQWDO� 6XVWDLQDELOLW\� LQ�
%XLOGLQJ &RQVWUXFWLRQ� LQ� 1LJHULD� DQG� 0DOD\VLD�� -RXUQDO RI� (PHUJLQJ�
7UHQGV�LQ (FRQRPLFV�DQG�0DQDJHPHQW�6FLHQFHV�������SS��������

$NLQGR\HPL�� $�� �������� 7UDQVIRUPDWLRQ� $JHQGD� DQG� %XLOGLQJ� 3URGXFWLRQ� LQ�
1LJHULD�� ��QG� 1DWLRQDO� &RQIHUHQFH� DQG� $QQXDO� *HQHUDO� 0HHWLQJ� RI� WKH�
1LJHULDQ�,QVWLWXWH�RI�%XLOGLQJ��(QXJX�

$QDQG�� 6�� 9UDW�� 3� DQG�'DKL\D�� 5�3�� �������� �$SSOLFDWLRQ� RI D� V\VWHP� G\QDPLFV�
DSSURDFK�IRU�DVVHVVPHQW�DQG�PLWLJDWLRQ�RI�&2� HPLVVLRQV�IURP�WKH�FHPHQW�
LQGXVWU\����-RXUQDO�RI�(QYLURQPHQWDO�0DQDJHPHQW ���������������

%DGD� %�6�� 2ODWXQGH� .�$�� $NDQGH� 2�$� ������� $LU� TXDOLW\� DVVHVVPHQW� LQ� WKH�
YLFLQLW\�RI�TXDUU\�VLWH��(QYLURQPHQWDO�1DWXUDO�5HVRXUFHV���������²���

%HUDUGL��8��������&ODULI\LQJ�WKH�QHZ�LQWHUSUHWDWLRQV�RI�WKH�FRQFHSW�RI�VXVWDLQDEOH�
EXLOGLQJ��6XVWDLQDEOH�&LWLHV�DQG�6RFLHW\� �� ������

:DKHHG�� %�� � .KDQ�� )� DQG� 9HLWFK�� %�� ������� �/LQNDJH�%DVHG )UDPHZRUNV� IRU�
6XVWDLQDELOLW\� $VVHVVPHQW�� 0DNLQJ� D� &DVH� IRU� 'ULYLQJ� )RUFH�3UHVVXUH�
6WDWH�([SRVXUH� (IIHFW�$FWLRQ� �'36(($�� )UDPHZRUNV� ��� -RXUQDO� RI�
VXVWDLQDELOLW\������������

&DUSHQWHU�� 6�� � �������� � ´6XVWDLQDEOH� &RPPXQLWLHV�µ� 6FKRRO� RI� 3XEOLF� 3ROLF\��
*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\��$WODQWD�

&,%�3XEOLFDWLRQ������������$JHQGD����IRU�6XVWDLQDEOH�&RQVWUXFWLRQ�LQ�'HYHORSLQJ�
&RXQWULHV��)LUVW�'LVFXVVLRQ�'RFXPHQW��9HUVLRQ��

'DQLD�� $�� $�� /DUVHQ� *� '� DQG� (ZDUW�� ,� -� ������� 6XVWDLQDEOH� FRQVWUXFWLRQ��
([SORULQJ�WKH�FDSDELOLWLHV�RI�1LJHULDQ� FRQVWUXFWLRQ�ILUPV�,Q��5DLGHQ��$�
%� DQG� $ERDJ\H�1LPR�� (� �(GV� 3URFV� ��$QQXDO� $5&20� &RQIHUHQFH�� ����
6HSWHPEHU� ������ 3RUWVPRXWK�� 8.�� $VVRFLDWLRQ� RI� 5HVHDUFKHUV� LQ�
&RQVWUXFWLRQ�0DQDJHPHQW��������

'DQLD�� $�� $� /DUVHQ�� *�� '� DQG� <DR�� 5�� ������ �6XVWDLQDEOH� &RQVWUXFWLRQ� LQ�
1LJHULD�� 8QGHUVWDQGLQJ� ILUP� OHYHO� 3HUVSHFWLYHV��� 6XVWDLQDEOH� %XLOGLQJ�
&RQIHUHQFH�&RYHQWU\�8QLYHUVLW\�
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'X� 3OHVVLV�� &�� ������� ´$� VWUDWHJLF� IUDPHZRUN� IRU� VXVWDLQDEOH� FRQVWUXFWLRQ� LQ�
GHYHORSLQJ� FRXQWULHVµ�&RQVWUXFWLRQ�0DQDJHPHQW� DQG� (FRQRPLFV� ��� ���
���

'X�3OHVVLV��&�� � ������� ��$GDSWLQJ� WKH�EXLOW� HQYLURQPHQW� WR� FOLPDWH� FKDQJH� LQ�D�
SRVW�VXVWDLQDEOH�ZRUOG�,Q��/DU\HD��6��DQG�,EHP��(�� �(GV��3URFHHGLQJV��WK�
&RQVWUXFWLRQ�,QGXVWU\�'HYHORSPHQW�%RDUG��FLGE��3RVWJUDGXDWH�&RQIHUHQFH�
������ )HEUXDU\� ������ 8QLYHUVLW\� RI� WKH� :LWZDWHUVUDQG�� -RKDQQHVEXUJ��
6RXWK�$IULFD��������

(ERKRQ��2��-��DQG�5ZHODPLOD��3�0��'�����������6XVWDLQDEOH�FRQVWUXFWLRQ�LQ�6XE�
6DKDUDQ�$IULFD��UHOHYDQFH��UKHWRULF��DQG�WKH�UHDOLW\���$JHQGD ������

)ULHQG�� $��� 5DSSRUW�� '�� �������� �7RZDUGV� D� &RPSUHKHQVLYH� )UDPHZRUN� IRU�
(QYLURQPHQWDO�6WDWLVWLFV��$�6WUHVV�5HVSRQVH�$SSURDFK���6WDWLVWLFV�&DQDGD��

.DELU�� ,��0EDPDOL�� ,�DQG�$KPHG��'�� ,�������� � �'HYHORSPHQW�RI�D� IUDPHZRUN� IRU�
HWKLFDO� VRXUFLQJ� VXSSO\� FKDLQ LQ� WKH�1LJHULDQ� FRQVWUXFWLRQ� LQGXVWU\�� ,Q�
/DU\HD�� 6�� DQG� ,EHP�� (�� �(GV�� 3URFHHGLQJV� �WK� &RQVWUXFWLRQ� ,QGXVWU\�
'HYHORSPHQW�%RDUG� �FLGE��3RVWJUDGXDWH�&RQIHUHQFH� �������8QLYHUVLW\� RI�
WKH�:LWZDWHUVUDQG��-RKDQQHVEXUJ��6RXWK�$IULFD���������

*ODVV��-��$FKRXU��1��3DUU\��7��DQG�1LFKROVRQ��,����������(QJDJLQJ�VPDOO�ILUPV�LQ�
VXVWDLQDEOH� VXSSO\� FKDLQV�� UHVSRQVLEOH� VRXUFLQJ� SUDFWLFHV� LQ� WKH� 8.�
FRQVWUXFWLRQ� LQGXVWU\� ,QWHUQDWLRQDO� -RXUQDO� RI� $JLOH� 6\VWHPV� DQG�
0DQDJHPHQW��6SHFLDO�,VVXH��6XVWDLQDEOH�VXSSO\�FKDLQ�GHVLJQ�DQG�SUDFWLFH��
�������������

*ODVV��-��1HELO�$��7RQ\�3DUU\��DQG� ,�1LFKROVRQ�� �������� �7KH�UROH�RI� UHVSRQVLEOH�
VRXUFLQJ� LQ� FUHDWLQJ� D� VXVWDLQDEOH� FRQVWUXFWLRQ� VXSSO\� FKDLQ����
0DQDJHPHQW� DQG� ,QQRYDWLRQ� IRU� D� 6XVWDLQDEOH� %XLOW� (QYLURQPHQW�
0,6%(��$PVWHUGDP��7KH 1HWKHUODQGV��-XQH������������

*OREDO�UHSRUWLQJ�LQLWLDWLYH���������
6XVWDLQDELOLW\UHSRUWLQJJXLGHOLQHVYHUVLRQ����*���1HWKHUODQGV

*XEED\�� 6XVDQ� �������� 0DULQH� DJJUHJDWH� H[WUDFWLRQ� DQG� ELRGLYHUVLW\��
,QIRUPDWLRQ��LVVXHV�DQG�JDSV�LQ�XQGHUVWDQGLQJ��5HSRUW�WR�WKH�-RLQW�0DULQH�
3URJUDPPH�RI�7KH�:LOGOLIH�7UXVWV�DQG�::)�8.�

*\DQJ��-��'�DQG�$VKDQR�(��&����������(IIHFWV�RI�PLQLQJ�RQ�ZDWHU�TXDOLW\�DQG�WKH�
HQYLURQPHQW��D�FDVH�VWXG\�RI�SDUWV�RI� WKH� -RV� 3ODWHDX��1RUWK�&HQWUDO�
1LJHULD���&RQWLQHQWDO�-RXUQDO�RI�(QYLURQPHQWDO�6FLHQFHV �������

+DQVHQ�� &�� 3� DQG� 7UHXH�� 7�� �������� �$VVHVVLQJ� LOOHJDO� ORJJLQJ� LQ� *KDQD����
,QWHUQDWLRQDO�)RUHVWU\�5HYLHZ ���������������

-DFRE�+��)UHHPDQ�5��(�DQG�6FKDOWHJJHU�6��������$SSO\LQJ�6WDNHKROGHU�WKHRU\�LQ�
6XVWDLQDELOLW\� 0DQDJHPHQW�� OLQNV�� VLPLODULWLHV�� GLVVLPLODULWLHV� DQG� D�
&RQFHSWXDO� )UDPHZRUN�� -RXUQDO� RI� 2UJDQL]DWLRQ� 	� (QYLURQPHQW� 9RO��
���������²���

-HRQ�� &�� 0��� 6�0� DQG� $PHNXG]L� $�� ������� $GGUHVVLQJ� VXVWDLQDELOLW\� LQ�
WUDQVSRUWDWLRQ� V\VWHP�� GHILQLWLRQV�� LQGLFDWRUV�� DQG�PHWULFV�� -�� ,QIU��
6\VW��$6&(������������

-RQHV��3���&RPIRUW��'��DQG�+LOOLHU��'�����������&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�DQG�
WKH�8. FRQVWUXFWLRQ� LQGXVWU\���-RXUQDO�RI�&RUSRUDWH�5HDO�(VWDWH���������
����
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,3&&� �,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH�� ������� &OLPDWH� &KDQJH�
������ 7KH 3K\VLFDO� 6FLHQFH� %DVLV�� 6XPPDU\� IRU� 3ROLF\PDNHUV�� :RUNLQJ�
*URXS� �� FRQWULEXWLRQ� WR WKH� )LIWK� $VVHVVPHQW� 5HSRUW� RI� WKH�
,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH�� $YDLODEOH� RQOLQH� DW�
ZZZ�FOLPDWHFKDQJH�����RUJ�$FFHVVHG��������������

.30*��������6XVWDLQDELOLW\�UHSRUWLQJ�D�JXLGH��.30*��$XVWUDOLD��0D\������

/RRVHPRUH��0���DQG�3KXD��)���������5HVSRQVLEOH�FRUSRUDWH�VWUDWHJ\�LQ�FRQVWUXFWLRQ�
DQG�HQJLQHHULQJ��6SRQ�3UHVV��$ELQJGRQ��8.�

/DQNRVNL�� /�� ������� �� &RVW� DQG� UHYHQXH� LPSDFWV� RI� FRUSRUDWH� UHVSRQVLELOLW\��
FRPSDULVRQV� DFURVV� VXVWDLQDELOLW\�GLPHQVLRQV�DQG�SURGXFW� FKDLQ� VWDJHVµ��
6FDQGLQDYLDQ�-RXUQDO�RI�0DQDJHPHQW�������²���

/XFLDQD��0��������7KH�'XWFK�VXVWDLQDEOH�EXLOGLQJ�SROLF\��$�PRGHO�IRU�GHYHORSLQJ�
FRXQWULHV" %XLOGLQJ�DQG�(QYLURQPHQW� ��� ��������

0DFODUHQ�� 9�:�� �������� �8UEDQ� VXVWDLQDELOLW\� UHSRUWLQJ��� -RXUQDO� RI� WKH�
$PHULFDQ�3ODQQLQJ�$VVRFLDWLRQ��������²���

0HQVDK�HW�DO� ������� IUDPHZRUN� IRU�PRGHOLQJ�VXVWDLQDEOH�FRQVWUXFWLRQ�SUDFWLFHV�
WRZDUGV� ORZ�FDUERQ� FRQVWUXFWLRQ�,Q� /DU\HD��6��DQG�,EHP��(���(GV��
3URFHHGLQJV� �WK� &RQVWUXFWLRQ� ,QGXVWU\� 'HYHORSPHQW %RDUG� �FLGE��
3RVWJUDGXDWH�&RQIHUHQFH� ������)HEUXDU\� ����� 8QLYHUVLW\� RI� WKH�
:LWZDWHVUDQG��-RKDQQHVEXUJ��6RXWK�$IULFD�����������

0HW]��%��2�'DYLGVRQ��+'�&RQLQFN��0�/RRV��DQG�/�0H\HU���,3&&�VSHFLDO�UHSRUW�RQ�
FDUERQ� GLR[LGH� FDSWXUH� DQG� VWRUDJH�� ������� � :RUNLQJ� *URXS� ,,,��
,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��*HQHYD��6ZLW]HUODQG��

0,7� �0DVVDFKXVHWWV� ,QVWLWXWH� RI�7HFKQRORJ\�� �������� ����SSP�&2�"�$GG�2WKHU�
*+*V�� DQG LW·V� HTXLYDOHQW� WR� ���� SSP�� 2FHDQV� DW� 0,7� ��� -XQH ������
$YDLODEOH� RQOLQH� DW KWWS���RFHDQV�PLW�HGX?IHDWXUHG�VWRULHV���TXHVWLRQV�
PLWV�URQ�SULQQ�����SSP�WKUHVKROG� $FFHVVHG���������������

0RVDNX��7�2��������'HYHORSPHQWDO�LVVXHV�LQ�$IULFD���$�6XVWDLQDEOH�'HYHORSPHQW�
3URFHVV� RU� $� 3URFHVV� RI� 5REELQJ� 3HWHU� WR� 3D\� 3DXO�� �7KH� 1LJHULDQ�
&RQVWUXFWLRQ� ,QGXVWU\� 6FHQDULR��� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $IULFDQ�
'HYHORSPHQW�,VVXHV��&8�,&$',���0DWHULDOV�7HFKQRORJ\�7UDFN�

0RQHYD�� -�0��� $UFKHO�� 3�� DQG� &RUUHD�� &�� ������ �*5,� DQG WKH� &DPRXIODJLQJ� RI�
&RUSRUDWH�8QVXVWDLQDELOLW\���,Q $FFRXQWLQJ�IRUXP ������������������

0RQIUHGD�� &��� :DFNHUQDJHO�� 0��� 'HXPOLQJ�� '��� �������� (VWDEOLVKLQJ� QDWLRQDO�
QDWXUDO� FDSLWDO DFFRXQWV� EDVHG� RQ� GHWDLOHG� HFRORJLFDO� IRRWSULQW� DQG�
ELRORJLFDO�FDSDFLW\�DVVHVVPHQWV� /DQG�8VH�3ROLF\��������²���

0XUUD\��0��DQG 'DLQW\��$�5�-���(GV����������&RUSRUDWH�VRFLDO�UHVSRQVLELOLW\�LQ�WKH�
FRQVWUXFWLRQ LQGXVWU\��7D\ORU�DQG�)UDQFLV��$ELQJGRQ��8.�

0RLU� 6� DQG� &DUWHU� .� ������� 'LDJUDPPDWLF� UHSUHVHQWDWLRQV� RI� VXVWDLQDELOLW\� $�
UHYLHZ� DQG� V\QWKHVLV� ,Q�� 6PLWK�� 6�'� �(G�� 3URFV� ��WK� $QQXDO� $5&20�
&RQIHUHQFH�� ���� 6HSWHPEHU� ������ (GLQEXUJK�� 8.�� $VVRFLDWLRQ� RI�
5HVHDUFKHUV�LQ &RQVWUXFWLRQ�0DQDJHPHQW������������

2IRUL�� *�� �������� ´6XVWDLQDEOH� FRQVWUXFWLRQ�� SULQFLSOHV� DQG D� IUDPHZRUN� IRU�
DWWDLQPHQW� ² FRPPHQWµ�� &RQVWUXFWLRQ� 0DQDJHPHQW� DQG� (FRQRPLFV� ���
��������
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2UJDQL]DWLRQ� IRU� (FRQRPLF� &RRSHUDWLRQ� DQG� 'HYHORSPHQW� �2(&'������� ´8VLQJ�
WKH�SUHVVXUH�VWDWH�UHVSRQVH�PRGHO�WR�GHYHORS�LQGLFDWRUV�RI�VXVWDLQDELOLW\�µ�
2(&'�&RQIHUHQFH��5RPH��,WDO\��'HFHPEHU���²���

3HDUFH��$�5���+DVWDN��0��DQG�9DQHJDV��-�$�����������$�GHFLVLRQ�VXSSRUW�V\VWHP�IRU�
FRQVWUXFWLRQ� PDWHULDOV� VHOHFWLRQ� XVLQJ� VXVWDLQDELOLW\� DV� D� FULWHULRQ��
,Q 3URFHHGLQJV� RI� WKH� 1&6%&6� &RQIHUHQFH� RQ� %XLOGLQJ� &RGHV� DQG�
6WDQGDUGV ����

3RUWHU�� 0�(��� .UDPHU�� 0�5��� �������� �6WUDWHJ\� DQG� VRFLHW\�� WKH� OLQN� EHWZHHQ�
FRPSHWLWLYH� DGYDQWDJH� DQG� FRUSRUDWH� UHVSRQVLELOLW\��� +DUYDUG� %XVLQHVV�
5HYLHZ����������������

5LW]�� '� DQG� 5DQJDQDWKDQ�� -�� ������ *OREDO� GHYHORSPHQW� RQ� HQYLURQPHQWDO�
SHUIRUPDQFH�LQGLFDWRUV��&RUSRUDWH�(QYLURQPHQWDO�6WUDWHJ\���� ������

6DLGX�� ,� DQG� 6KDNDQWX�� :�0�:�� ������� �$� &RQFHSWXDO� IUDPHZRUN� DQG� D�
PDWKHPDWLFDO� HTXDWLRQ� IRU� PDQDJLQJ� FRQVWUXFWLRQ� PDWHULDOV� ZDVWH� DQG�
FRVW� RYHUUXQ�� ,QWHUQDWLRQDO� -RXUQDO� IRU� 6RFLDO�� %HKDYLRXUDO�� (GXFDWLRQ��
(FRQRPLFV��%XVLQHVV�DQG�,QGXVWULDO�(QJLQHHULQJ������������������

6KHQ��/�<���7DP��9�:�<���7DP��/���-L��<�%���������3URMHFW�IHDVLELOLW\�VWXG\��WKH�NH\�
WR� VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� VXVWDLQDEOH� DQG� VRFLDOO\� UHVSRQVLEOH�
FRQVWUXFWLRQ�PDQDJHPHQW�SUDFWLFH��-RXUQDO�RI�&OHDQHU�3URGXFWLRQ���� �����
��������

6WXGHU��6��:HOIRUG��5���+LOOV��3�� ������� �'ULYHUV�DQG�EDUULHUV� WR� HQJDJLQJ� VPDOO�
DQG� PHGLXP� VL]HG� FRPSDQLHV� LQ� YROXQWDU\� HQYLURQPHQWDO� LQLWLDWLYHV��
ZRUNLQJ� SDSHU��� 7KH� FHQWUH� RI� 8UEDQ� 3ODQQLQJ� DQG� (QYLURQPHQWDO�
0DQDJHPHQW��7KH�8QLYHUVLW\�RI�+RQJ�.RQJ�

7DQJ��/��6KHQ��4�DQG�&KHQJ��(��:��/��������$�UHYLHZ�RI�VWXGLHV�RQ�SXEOLF�SULYDWH�
SDUWQHUVKLS�SURMHFWV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��,QWHUQDWLRQDO�-RXUQDO�RI�
3URMHFW�0DQDJHPHQW��������������

.HRKDQH��5�2��DQG�'�*�9LFWRU���������7KH�5HJLPH�&RPSOH[�IRU�&OLPDWH�&KDQJH����
7KH�5HJLPH�&RPSOH[�IRU�&OLPDWH�&KDQJH·��3HUVSHFWLYHV�RQ�3ROLWLFV ��������
���

9DQ�9XXUHQ��'��3���DQG�6PHHWV��(��0��:����������(FRORJLFDO�IRRWSULQWV�RI�%HQLQ��
%KXWDQ�� &RVWD 5LFD� DQG� WKH� 1HWKHUODQGV� (FRORJLFDO� (FRQRPLFV� �������
��������

:DFNHUQDJHO��0���5HHV��:�(���������2XU�(FRORJLFDO�)RRWSULQW��5HGXFLQJ�+XPDQ�
,PSDFW�RQ�WKH�(DUWK��1HZ�6RFLHW\��*DEULRDOD�,VODQG��%&��&DQDGD�

:DQJ��-�<���<XDQ��+�3���.DQJ��;�3���/X��:�6������������&ULWLFDO�VXFFHVV�IDFWRUV�IRU�
RQ�VLWH� VRUWLQJ� RI� FRQVWUXFWLRQ� ZDVWH�� $� &KLQD� VWXG\��� 5HVRXUFHV��
&RQVHUYDWLRQ�DQG�5HF\FOLQJ������������������

:DWXND��-���DQG�$OLJXOD��(��0�����������6XVWDLQDEOH�&RQVWUXFWLRQ�3UDFWLFHV�LQ�WKH�
.HQ\DQ� &RQVWUXFWLRQ� ,QGXVWU\�� 7KH� 1HHG� IRU� D� )DFLOLWDWLYH� 5HJXODWRU\�
(QYLURQPHQW��3URFHHGLQJV�RI�WKH�&,%�:�����

:RUOG� %XVLQHVV� &RXQFLO� IRU� 6XVWDLQDEOH� 'HYHORSPHQW� �:%&6'��� $XJXVW� ������
7UDQVIRUPLQJ�WKH�0DUNHW��(QHUJ\�(I¿FLHQF\�LQ�%XLOGLQJV��

:&('�� 8QLWHG�1DWLRQV�:RUOG�&RPPLVVLRQ�RQ�(QYLURQPHQW�DQG�'HYHORSPHQW���
������� 2XU�&RPPRQ�)XWXUH��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG��8.�
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,QWHUQDWLRQDO� &RQIHUHQFH�� &UHDWLQJ� D� 6XVWDLQDEOH� &RQVWUXFWLRQ� ,QGXVWU\� LQ�
'HYHORSLQJ�&RXQWULHV�����² ���1RYHPEHU��6WHOOHQERVFK��6RXWK�$IULFD�

<LQ��5��.���������&DVH�VWXG\�UHVHDUFK��'HVLJQ�DQG�PHWKRGV���UG�HGLWLRQ��/RQGRQ��
6$*(�3XEOLFDWLRQV

=KDR�� =�� <��� =KDR�� ;�� -��� 'DYLGVRQ�� .��� DQG� =XR�� -�� �������� $� FRUSRUDWH� VRFLDO�
UHVSRQVLELOLW\� LQGLFDWRU� V\VWHP� IRU� FRQVWUXFWLRQ� HQWHUSULVHV� -RXUQDO� RI�
FOHDQHU�SURGXFWLRQ� ������������

=XR�� -��� =LOODQWH�� *��� :LOVRQ�� /��� 'DYLGVRQ�� .��� DQG� 3XOOHQ�� 6�� ��������
�6XVWDLQDELOLW\� SROLF\� RI� FRQVWUXFWLRQ� FRQWUDFWRUV�� $� UHYLHZ�� 5HQHZDEOH�
DQG�6XVWDLQDEOH�(QHUJ\�5HYLHZV� �����������������
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HFRQRPLF�JURZWK�LQ�FUXGH�RLO�GHSHQGHQW�HFRQRPLHV�� D�PRGHO�IRU�1LJHULD ,Q��/DU\HD��6��DQG�,EHP��(��
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1XUXGGHHQ�8VPDQ���$KPDGX�6��%XVWDQL���1XUX�*DPER� DQG�
*DPER�,EUDKLP�

���	�'HSDUWPHQW�RI�%XLOGLQJ�7HFKQRORJ\��)DFXOW\�RI�(QYLURQPHQWDO�7HFKQRORJ\��$EXEDNDU�
7DIDZD�%DOHZD�8QLYHUVLW\�%DXFKL��%DXFKL�VWDWH��1LJHULD

�'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ��)DFXOW\�RI�(QYLURQPHQWDO�7HFKQRORJ\��$EXEDNDU�
7DIDZD�%DOHZD�8QLYHUVLW\�%DXFKL��%DXFKL�VWDWH��1LJHULD

0DQ\�FRXQWULHV�DUH�FXUUHQWO\�IDFHG�ZLWK�DGYHUVH�HFRQRPLF�FKDOOHQJHV��7KH�
VLWXDWLRQ�LV�PRUH�SURQRXQFH�RQ�HFRQRPLHV�WKDW�VROHO\�GHSHQG�RQ�FUXGH�RLO��
+RZHYHU�� DPRQJ� WKH� FRXQWULHV�� WKRVH� WKDW� DGRSW� IOH[LEOH� PDQDJHULDO�
SROLFLHV�FRSH�EHWWHU�XQGHU�WKHVH�GZLQGOLQJ�HFRQRPLF�FRQGLWLRQV��7KH�VWXG\�
DLPV�DW�GHYHORSLQJ�D�FRQFHSWXDO�IUDPHZRUN�WKDW�FDQ�GHSLFW�KRZ�HFRQRPLF�
FKDOOHQJHV� RI� FUXGH� RLO� GHSHQGHQW� HFRQRPLHV� �&2'(� FDQ� EH� LPSURYH�
WKURXJK� GHOLEHUDWH� LQWHUYHQLQJ� DQG� PRGHUDWLQJ� PHDVXUHV�� 7KH� PHWKRG�
DGRSWHG� ZDV� EDVHG� RQ� %DURQ� DQG� .HQQ\� FDVXDO� VWHSV� DSSURDFK�� ,W� ZDV�
REVHUYHG� WKDW� &2'(� FRXQWULHV� HPSOR\HG� GLIIHUHQW� VWUDWHJLF� SROLFLHV� LQ�
RYHUFRPLQJ�FXUUHQW�HFRQRPLF�FKDOOHQJHV�HVSHFLDOO\�ZKHQ�SULFHV�RI FUXGH�RLO�
FROODSVH� LQ� WKH� JOREDO� PDUNHW�� 7KH� SURSRVHG� IUDPHZRUN� ZDV� GHYHORSHG�
EDVHG� RQ� %LJ� 3XVK� WKHRU\� DQG� &DXVDO� WKHRU\�� LQ� FRQMXQFWLRQ� ZLWK� WKH�
FRQFHSW� RI� %DURQ� DQG� .HQQ\�� 7KH� IUDPHZRUN� WDNHV� LQWR� DFFRXQW� WKH�
GLIIHUHQW� VWUDWHJLF� SROLFLHV� XVHG� E\� WKHVH� FRXQWULHV� DQG� FRQVLGHUHG� KRZ�
GLYHUVLILFDWLRQ� DQG� LQQRYDWLYHQHVV� �PHGLDWLQJ� PHDVXUHV�� FDQ� SURPRWH�
EHWWHU� HFRQRPLF� JURZWK� DORQJVLGH� HIIHFWLYH� DQG� HIILFLHQW� PDQDJHULDO�
V\VWHP��PRGHUDWLQJ�PHDVXUHV��ZKLFK�XOWLPDWHO\�FDQ�OHDG�WR�PRUH�HIILFLHQW�
UHVRXUFH�PDQDJHPHQW KHQFH��D�JURZLQJ�VXVWDLQDEOH�HFRQRP\�HVSHFLDOO\�LQ�
D�FRXQWU\�OLNH�1LJHULD�ZKHUH�WKHUH�DUH�RWKHU�DEXQGDQW�UHVRXUFHV�WKDW�FDQ�
VXSSRUW�WKH�HFRQRP\�

.H\ZRUGV� &RQFHSWXDO�)UDPHZRUN��HFRQRP\��LQWHUYHQLQJ�PHDVXUHV��
PRGHUDWLQJ�PHDVXUHV

� LEQRWKPDQ��#JPDLO�FRP
� VDEXVWDQL�#\DKRR�FR�XN
� JDPERQXUX#\DKRR�FRP
� JDPER�QD��#JPDLO�FRP
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2LO�GHSHQGHQW�HFRQRPLHV�LQ�WKH�ZKROH�ZRUOG�DUH�VHULRXVO\�DIIHFWHG�E\�WKH�
FRQWLQXRXV� IDOOLQJ� RI� RLO� SULFHV�� $FFRUGLQJ� WR�0H\HU� ������ WKH� FRXQWULHV�
WKDW� DUH� PRVWO\� DIIHFWHG� LQFOXGH� 9HQH]XHOD� �RLO� DFFRXQW� IRU� ���� H[SRUWV�
DQG� PRUH� WKDQ� ���� UHYHQXHV� RI� WKH� JRYHUQPHQW��� /LE\D� �HQHUJ\� VHFWRU�
DFFRXQWLQJ� IRU�����DQG�����RI�JRYHUQPHQW�UHYHQXH���5XVVLD� �RLO�DQG�JDV�
DFFRXQW�IRU�������$QJROD��RLO�LQGXVWU\�DFFRXQW�IRU�����DQG�PRUH�WKDQ�����
RI�JRYHUQPHQW�UHYHQXH���DQG�.XZDLW��UHOLHV�RQ�RLO�IRU�PRUH�WKDQ�����DQG�
�����RI�JRYHUQPHQW�UHYHQXH���EXW�WKHVH�FRXQWULHV�DUH�SROLWLFDOO\�XQVWDEOH��
DQG�EHFRPLQJ�PRUH�VR�ZLWK�IDOOLQJ�RLO�SULFHV��(NRQJ�DQG�(ERQJ��������KDV�
DOVR� VWDWHG� FUXGH� RLO� SULFHV�� VWRFN� PDUNHW� PRYHPHQW�� DQG� WKH� HFRQRPLF�
JURZWK� KDYH� D� ORQJ� WHUP� DQG� VXVWDLQDEOH� HTXLOLEULXP� UHODWLRQVKLS��
7KHUHIRUH�� LW�PHDQV�WKH\�DUH�DIIHFWHG�E\�WKH�GLVWULEXWLRQV�LQ�WKH�SULFHV�RI�
WKH� FUXGH� RLO�� $OVR�� &DOOHQ�� &KHULI�� +DVDQRY�� +HJD]\�� DQG� .KDQGHOZDO�
������� VWDWHG� WKDW�*XOI�&RRSHUDWLRQ�&RXQFLO� �*&&�� HFRQRPLHV� VROHO\� UHO\�
RQ�RLO�ZKHUH�SXEOLF�DQG�SULYDWH�VHFWRU�ZHUH�VXSSRUWHG�E\�LW��+RZHYHU��ZLWK�
WKH� SUHVHQW� GZLQGOLQJ� LQ� WKH� RLO� UHYHQXH�� HFRQRPLF� GLYHUVLILFDWLRQ� LV�
LPSRUWDQW��EHFDXVH�LW�ZRXOG�UHGXFH�H[SRVXUH�WR�YRODWLOLW\�DQG�XQFHUWDLQW\�
LQ� WKH� JOREDO� RLO� PDUNHW�� )XUWKHUPRUH�� RLO� FRYHUV� ��� SHUFHQW� RI� 6DXGL�
$UDELD� JRYHUQPHQW� UHYHQXH� DQG� LW� LV� WKH� PDMRU� HPSOR\HU� IRU� WKH� 6DXGL�
ZRUNIRUFH��%UHZ���������%XW�LW�DSSHDUV�6DXGL�$UDELD�LV�FRPPLWWHG�WR�PDNH�
D� PDMRU� HFRQRPLF� FKDQJH� DV� VWDWHG� E\� FURZQ� SULQFH� 0XKDPPDG� ELQ�
6DOPDQ��ZKHUHE\�WKH�FRXQWU\�ZRXOG�EHJLQ�LWV�WUDQVPLVVLRQ�WR�DQ�´RLO�OHVVµ�
HFRQRP\� WKURXJK�DQ� ,32�RI�6DXGL�$UDPFR� �%UHZ��������� ,W�PHDQV�6DXGL�
$UDELD�KDYH�VWDUWHG�GLYHUVLI\LQJ�WKHLU�HFRQRP\�

,Q�DGGLWLRQ��*KDQD�RIILFLDOO\�EHFDPH�DQ�RLO�H[SRUWLQJ�QDWLRQ�LQ�������ZKHUH�
LW� UDLVHV� H[SHFWDWLRQV� DQG� KRSHV� IRU� EHWWHU� *KDQD�� EXW� WR� DYRLG� EDG�
PDQDJHPHQW� DQG� FRUUXSWLRQ�� VRYHUHLJQ� ZHDOWK� IXQGV� ZDV� SURSRVHG� DV� D�
FKDQQHO� RI� PDQDJLQJ� WKH� LQFRPLQJ� UHYHQXHV� DQG� HFRQRPLF� VWDELOLW\�
DFFRXQW� ZKLFK� ZLOO� VHUYH� DV� D� EXIIHU� LQ� VWRUP\� WLPHV� �$ODJLGHGH� DQG�
$NSR]D�� ������� 7KH� VWXG\� GLG� QRW� VXJJHVW� WKH� ZD\� RI� LPSURYLQJ� WKH�
HFRQRP\�RI�*KDQD�WKURXJK�WKH�LQWURGXFWLRQ�RI�FHUWDLQ�IDFWRUV�DV�PHGLDWRU�
RU� PRGHUDWRU�� EXW� RQO\� SURSRVHG� ZD\V� RI� VDYLQJ� IXQGV� IRU� IXWXUH� XVDJH��
6LPLODUO\��+DUWZLFN�DQG�2OHZLOHU��������FRQVLGHU�WKH�HFRQRPLFV�RI�QDWXUDO�
UHVRXUFHV�DV�UHQHZDEOH�DQG�QRQ�UHQHZDEOH�UHVRXUFHV��EXW�GLG�QRW�FRQVLGHU�
WKH�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�IDOO�LQ�SULFH RI�FUXGH�RLO�WKDW�PRVWO\�DIIHFW�
RLO� SURGXFLQJ� DQG� H[SRUWLQJ� FRXQWULHV� �23(&��� %UHWRQ� HW�� DO�� ������� DOVR�
SURSRVHG� LQQRYDWLYH�DSSURDFK� WR� WKH�PDQDJHPHQW�RI� FRDVWDO� UHVRXUFHV� LQ�
WKH� &DULEEHDQ� VWDWHV�� 7KH� DSSURDFK� FRPSULVHV� WKH� UHVRXUFHV� XVHUV��
FROODERUDWLQJ ZLWK� JRYHUQPHQW� WR� PDQDJH� WKH� UHVRXUFHV� DQG� PLWLJDWLQJ�
FRPPRQ� SUREOHPV� RI� UHVRXUFH� RYHUXVH� RU� PLVXVH�� 7KH� VWXG\� GLG� QRW�
FRQVLGHU� GLYHUVLILFDWLRQ� RI� WKH� FRDVWDO� UHVRXUFHV� IRU� HQKDQFLQJ� UHYHQXH�
JHQHUDWLRQ�DQG�ZHOO�EHLQJ�RI�WKH�FRPPXQLW\�

$� SROLF\� IUDPHZRUN� IRU� PDQDJLQJ� RLO� UHVRXUFHV� ZKLFK� LQYROYHV� PDUNHW��
VWDWH��DQG�FRPPXQLW\�ZDV�HVWDEOLVKHG�E\�2EHQJ�2GRRP���������:KHUHE\��
RLO� VHFWRU� PXVW� UXQ� DORQJ� PDUNHW� SULQFLSOHV�� VWDWH� LQYROYHPHQW� PXVW�
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V\VWHPDWLFDOO\�GHFOLQH�RYHU�WLPH��DQG�FRPPXQLW\�PXVW�EH�HQJDJHG��EXW�QRW�
SXW� LQ� FKDUJH�� 7KH� VWXG\� GLG� QRW� FRQVLGHU� FRVW�HIIHFW� UHODWLRQVKLS� DPRQJ�
WKH� YDULDEOHV�� /LNHZLVH�� 2EHQJ�2GRRP� ������� SUHVHQWV� YDULRXV� QRWLRQV�
DERXW� KRZ� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� RLO� DQG� JDV� ZHDOWK� RI� $IULFDQ�
FRXQWULHV�� DQG� WKH� UHFRUG�RI� WKHLU�KXPDQ�GHYHORSPHQW�ZKLFK�DUH� VHHQ� LQ�
WHUPV� RI� WKH� ´UHVRXUFH� FXUVHµ� GRFWULQH�� 7KH� VWXG\� DVVHVVHV� WKH� LPSDFW� RI�
WKH� RLO� LQGXVWU\� RQ� WKH� WZLQ�FLW\� RI� 6NRQGL�7DNRUDGL� LQ� WHUPV� RI� ODQG��
OLYHOLKRRG��FDSLWDO��DQG�JRYHUQDQFH��'LYHUVLILFDWLRQ�DQG�FRVW�HIIHFW�RI�WKH�RLO�
LQGXVWU\� ZHUH� QRW� FRQVLGHUHG� LQ� WKH� VWXG\�� +RZHYHU�� $PRDNR�7XIIRXU
������� VXJJHVWHG� ZD\V� RI� VDYLQJ� UHYHQXHV� LQ� FDVH� RI� XQFHUWDLQ� IXWXUH�
UHYHQXH�JHQHUDWLRQ�� WKURXJK�HVWDEOLVKLQJ� VRYHUHLJQ�ZHDOWK� IXQGV� �6:)V��
ZLWK� WKUHH� FRPSRQHQWV� HDFK� ZLWK� D� FOHDU� VDYLQJV� REMHFWLYH�� IRU� IXWXUH�
JHQHUDWLRQV��IRU�EXGJHW�VPRRWKHQLQJ�EXIIHUV��DQG�IRU�SXEOLF�LQIUDVWUXFWXUH�
LQYHVWPHQW��%XW��WKH�VWXG\�GLG�QRW�FRQVLGHU�PHGLDWRU�DQG�PRGHUDWRU�HIIHFW�
RQ�WKH�GLYHUVLILFDWLRQ�RI�WKH�UHVRXUFHV��������

&RQFHSW�RI�(FRQRPLF�*URZWK
(FRQRPLF�JURZWK KDV�EHHQ�YLHZHG�DV�WKH�LQFUHDVH�LQ�WKH�LQIODWLRQ�DGMXVWHG�
PDUNHW�YDOXH RI�WKH�JRRGV�DQG�VHUYLFHV�SURGXFHG�E\�DQ�HFRQRP\ RYHU�WLPH�
DQG�FRQYHQWLRQDOO\�PHDVXUHG�DV�WKH�SHUFHQW�UDWH�RI�LQFUHDVH�LQ�UHDO�JURVV�
GRPHVWLF�SURGXFW��RU�UHDO�*'3��XVXDOO\�LQ�SHU�FDSLWD�WHUPV��6LQFH�HFRQRPLF�
JURZWK� LV� PHDVXUHG� DV� WKH� DQQXDO� SHUFHQW� FKDQJH� RI� JURVV� GRPHVWLF�
SURGXFW��*'3���LW�KDV�DOO�WKH�DGYDQWDJHV�DQG�GUDZEDFNV�RI�WKDW�PHDVXUH��
:KLOH�ODERXU�HIILFLHQF\�KDV�EHHQ�D�PDMRU�LVVXH�RI�FRQVLGHUDWLRQ�LQ�UHODWLRQ�
WR� HFRQRPLF� JURZWK�� .UXFKHU� ������� KDYH� DQDO\VHG� WKH� FRQWULEXWLRQ� RI�
ODERXU� HIILFLHQF\� DV� D� GRPLQDQW� IDFWRU� RYHU� WHFKQRORJ\� RQ� WKH� LVVXH��
+RZHYHU�� LV� YHU\� LPSRUWDQW� IRU� WKH� 2'(&� WR� WKLQN� RQ� KRZ� WR� XVH� WKH�
IROORZLQJ�HFRQRPLF�WKHRULHV��

7KH�ELJ�SXVK
7KH� %LJ� 3XVK WKHRU\� VXJJHVWV� WKDW� FRXQWULHV� QHHGHG� WR� MXPS� IURP� RQH�
VWDJH�RI�GHYHORSPHQW� WR�DQRWKHU� WKURXJK�D�YLUWXRXV�F\FOH�� LQ�ZKLFK� ODUJH�
LQYHVWPHQWV� LQ� LQIUDVWUXFWXUH� DQG� HGXFDWLRQ� FRXSOHG� ZLWK� SULYDWH�
LQYHVWPHQWV�ZRXOG�PRYH�WKH�HFRQRP\�WR�D�PRUH�SURGXFWLYH�VWDJH��EUHDNLQJ�
IUHH� IURP� HFRQRPLF� SDUDGLJPV� DSSURSULDWH� WR� D� ORZHU� SURGXFWLYLW\� VWDJH��
7KLV� SKHQRPHQRQ� ZDV� VWXGLHG� IRU� JURZWK� LQ� 6XE�6DKDUDQ� $IULFD� E\�
$EX]HLG��������

6FKXPSHWHULDQ�JURZWK
6FKXPSHWHULDQ� JURZWK� LV� DQ� HFRQRPLF� WKHRU\ WKDW� H[SODLQV� JURZWK� DV� D�
FRQVHTXHQFH� RI� LQQRYDWLRQ DQG� D� SURFHVV� RI� FUHDWLYH� GHVWUXFWLRQ� WKDW�
FDSWXUHV� WKH� GXDO� QDWXUH� RI� WHFKQRORJLFDO� SURJUHVV�� LQ� WHUPV� RI� FUHDWLRQ��
HQWUHSUHQHXUV� LQWURGXFH�QHZ�SURGXFWV�RU�SURFHVVHV� LQ� WKH�KRSH� WKDW� WKH\�
ZLOO� HQMR\� WHPSRUDU\� PRQRSRO\�OLNH� SURILWV� DV� WKH\� FDSWXUH� PDUNHWV�� ,Q�
GRLQJ� VR�� WKH\� PDNH� ROG� WHFKQRORJLHV� RU� SURGXFWV� REVROHWH�� ,Q� DQRWKHU�
H[DPSOH�� VRFLHWLHV� WKDW� HPHUJHG� LQ� FRORQLHV� ZLWKRXW� VROLG� QDWLYH�
SRSXODWLRQV�HVWDEOLVKHG�EHWWHU�SURSHUW\�ULJKWV�DQG�LQFHQWLYHV�IRU�ORQJ�WHUP�
LQYHVWPHQW�WKDQ�WKRVH�ZKHUH�QDWLYH�SRSXODWLRQV�ZHUH�ODUJH��$JKLRQ��������
H[DPLQHG�WKH�UHODWLRQ�RI�WKLV�WKHRU\�DQG�WKH�G\QDPLFV�RI�LQFRPH�LQHTXDOLW\�
DQG�WKH�86�DQG�8.�


