
'2,�����������HU�����������

UHVMD�QD�RVLąJDQLH�UyZQRF]HĞQLH�FHOyZ�HNRQRPLF]Q\FK��ĞURGRZLVNRZ\FK�
L VSRáHF]Q\FK�SRZRGXMH�NRQLHF]QRĞü�]PLDQ�Z�SRGHMĞFLX�GR�ZDUWRĞFLRZD�

QLD� SRUWIHOD� SURMHNWyZ� LQQRZDF\MQ\FK� L� GR� DQDOL]\� LFK�ZDUWRĞFL�� ĝZLDGRPRĞü�
W\FK�]PLDQ�MHVW�LVWRWQ\P�HOHPHQWHP�SURFHVX�EXGRZ\�VWUDWHJLL�]UyZQRZDĪRQHJR�
UR]ZRMX��&HOHP�QLQLHMV]HJR�DUW\NXáX�MHVW�GRVWDUF]HQLH�SRGVWDZRZ\FK�LQIRUPD�
FML�QD�WHPDW�PRĪOLZ\FK�DQDOL]�EL]QHVRZ\FK�UHDOL]RZDQ\FK�QD�U]HF]�]UyZQRZD�
ĪRQHM� RUJDQL]DFML� RUD]� Z\MDĞQLHQLH� Z� MDNL� VSRVyE� UH]XOWDW\� W\FK� DQDOL]� WRUXMą�
GURJĊ� VWUDWHJLL� ]UyZQRZDĪRQHJR� UR]ZRMX�� 3U]HJOąG� GRW\FKF]DVRZ\FK� EDGDĔ�
] ]DNUHVX�]DU]ąG]DQLD�VWUDWHJLF]QHJR��NWyUH�LQWHJUXMą�DQDOLW\NĊ�EL]QHVRZą�]�]D�
U]ąG]DQLHP�SURMHNWDPL�RUD]�Z\]QDF]HQLH�ĞFLHĪHN�UR]ZRMX�W\FK�EDGDĔ�SR]ZROLáR�
RVLąJQąü�]DáRĪRQH�FHOH��'DQH�GR�DQDOL]\�SRFKRG]ą�]�SXEOLNDFML�SREUDQ\FK�]�ED]�
QDXNRZ\FK� 6FRSXV� L� :HE� RI� 6FLHQFH�� =DVWRVRZDQR� PDSRZDQLH� SURFHVyZ�
] Z\NRU]\VWDQLHP�WHFKQLN�HNVSORUDFML�SURFHVyZ�MDNR�PHWRGĊ�DQDOL]\�GDQ\FK�EL�
EOLRJUDILF]Q\FK�
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+LVWRU\F]QH� NRU]HQLH� EDGDĔ� QDG� DQDOLW\Ną� EL]QHVRZą� VLĊJDMą� URNX� ������
NLHG\�WR�RSLVDQH�]RVWDá\�SR�UD]�SLHUZV]\�SU]H]�/XKQ¶D�]�,QWHQDWLRQDO�%XVLQHVV�
0DFKLQHV��,%0��]DVDG\�DQDOLW\NL�EL]QHVRZHM�QD�PRGHOX�]DU]ąG]DQLD�GRNXPHQ�
WDPL�Z�FHOX�VHOHNW\ZQHM�G\VWU\EXFML�LQIRUPDFML �:LOOLDPV������� :�URNX������
'UHVQHU�]�*DUWQHU�*URXS�XVWDOLá�RERZLą]XMąFH�GR�G]LĞ�Z]RUFH�DQDOLW\NL�EL]QH�
VRZHM� PRGHOH�NU\W\F]Q\FK�F]\QQLNyZ�VXNFHVX�L�NOXF]RZ\FK�ZVNDĨQLNyZ�Z\�
GDMQRĞFL �6PDOOWUHH��������1DMF]ĊVWV]\P�Z\ERUHP�GOD�NU\W\F]Q\FK�F]\QQLNyZ�
VXNFHVX�L�NOXF]RZ\FK�ZVNDĨQLNyZ�Z\GDMQRĞFL�Z�DQDOLW\FH�EL]QHVRZHM�QD�U]HF]�
]UyZQRZDĪRQHJR� UR]ZRMX� MHVW� Z\NRU]\VW\ZDQLH ]UyZQRZDĪRQHM� NDUW\� Z\QL�
NyZ��3LHUZRZ]RUHP�GOD�]UyZQRZDĪRQHM�NDUW\�Z\QLNyZ�MHVW�PHWRGD�&RUSRUDWH�
6FRUHFDUG�� RSUDFRZDQD�Z� URNX������SU]H]�$QDORJ�'HYLFHV� ,QF�� �$',��� QLHIL�
QDQVRZH� ZVNDĨQLNL� Z\GDMQRĞFL� ]DVWRVRZDQH� SR� UD]� SLHUZV]\� SU]H]� $SSOH�
&RPSXWHU�Z�URNX������RUD]�SURMHNW�EDGDZF]\�1RUWRQD�]�URNX������GRW\F]ąF\�
V\VWHPX� SRPLDURZHJR�PRQLWRUXMąFHJR� G]LDáDQLH� SU]HGVLĊELRUVWZD� Z� VWRVXQNX�
GR�MHJR�FHOyZ�VWUDWHJLF]Q\FK��Z�NWyU\P�WR�SURMHNFLH�.DSODQ�SHáQLá�UROĊ�NRQVXO�
WDQWD� QDXNRZHJR�� $QDOLW\ND� EL]QHVRZD� QD� U]HF]� ]UyZQRZDĪRQHJR� UR]ZRMX�
NRQFHQWUXMH� VLĊ� QD� ]DU]ąG]DQLX� SURMHNWDPL� LQQRZDF\MQ\PL� L� SURSDJRZDQLHP�
QRZ\FK�LGHL�]ZLą]DQ\FK�]H�VWUDWHJLF]Qą�ZDUWRĞFLą�SURMHNWX��HNRQRPLF]Qą��VSR�
áHF]Qą�L�ĞURGRZLVNRZą��

:�DUW\NXOH�VNRQFHQWURZDQR�VLĊ�QD�DQDOLW\FH Z\NRU]\VW\ZDQHM�QD�U]HF]�]D�
U]ąG]DQLD�SURMHNWDPL LQQRZDF\MQ\PL��ZVSRPDJDMąF\PL�UHDOL]DFMĊ�FHOyZ�VWUDWH�
JLF]Q\FK�� HNRQRPLF]Q\FK�� ĞURGRZLVNRZ\FK� L� VSRáHF]Q\FK�� 0LĊG]\QDURGRZH�
RUJDQL]DFMH� ]DMPXMąFH� VLĊ� ]DU]ąG]DQLHP� SURMHNWDPL�� RSUDFRZDá\� ZáDVQH� VWDQ�
GDUG\��=DNUHV�DQDOLW\NL EL]QHVRZHM QD�U]HF]�SURMHNWyZ�UHDOL]RZDQ\FK�Z�UDPDFK�
VWUDWHJLL�]UyZQRZDĪRQHJR�UR]ZRMX��Z\NUDF]D�SR]D�UDP\�W\FK�VWDQGDUGyZ��VWąG�
SU]HGPLRWHP�EDGDĔ��NWyU\FK�UH]XOWDW\�]DPLHV]F]RQR�Z�QLQLHMV]\P�DUW\NXOH��E\�
á\�SXEOLNDFMH�QDXNRZH�SRFKRG]ąFH�]�ED]�QDXNRZ\FK��

3U]HV]XNLZDQLH� ED]� QDXNRZ\FK� RJUDQLF]RQR� GR� ED]� 6FRSXV� L� :HE� RI�
6FLHQFH�� SRV]XNXMąF� Z\EUDQ\FK� VáyZ� NOXF]RZ\FK� Z� W\WXáDFK�� VWUHV]F]HQLDFK�
RUD]�VáRZDFK�NOXF]RZ\FK�DUW\NXáyZ��3RG]LDá�QD�REV]DU\�EDGDZF]H�RUD]�VáRZD�
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NOXF]RZH�Z\NRU]\VWDQH�Z�SU]HV]XNLZDQLX�ED]�QDXNRZ\FK�SU]HGVWDZLRQR�Z�WD�
EHOL���

7DEHOD��
2EV]DU\�EDGDZF]H�RUD]�VáRZD�NOXF]RZH�Z\NRU]\VWDQH�

Z�SU]HV]XNLZDQLX�ED]�QDXNRZ\FK
2EV]DU 6áRZD�NOXF]RZH

=UyZQRZDĪRQ\�UR]ZyM Ä=UyZQRZDĪRQ\�UR]ZyM´��ÄHNRUR]ZyM´��Ä]UyZQRZDĪRQH�PRGHOH�EL]�
QHVX´��ÄSRWUyMQD�OLQLD�SU]HZRGQLD´

=DU]ąG]DQLH�VWUDWHJLF]QH Ä=DU]ąG]DQLH� VWUDWHJLF]QH´�� ÄSODQRZDQLH� VWUDWHJLF]QH´�� ÄFHOH� VWUDWH�
JLF]QH´�ÄVWUDWHJLD´

=DU]ąG]DQLH�SURMHNWDPL Ä=DU]ąG]DQLH�SURMHNWDPL´��ÄSRUWIHO�SURMHNWyZ´��ÄDQDOL]D�SRUWIHOD�SUR�
MHNWyZ´�� Ä]DU]ąG]DQLH� SRUWIHOHP� SURMHNWyZ´�� ÄZDUWRĞFLRZDQLH� SUR�
MHNWyZ´��ÄDQDOL]D�ZDUWRĞFL�SURMHNWyZ´

$QDOLW\ND�EL]QHVRZD Ä$QDOLW\ND� EL]QHVRZD´�� Ä]UyZQRZDĪRQD� DQDOLW\ND´�� ÄNOXF]RZH�
ZVNDĨQLNL�HIHNW\ZQRĞFL´��ÄNU\W\F]QH�F]\QQLNL�VXNFHVX´��ÄLQWHOLJHQW�
QD�DQDOLW\ND´��ÄJLJD�GDQH´��ÄRWZDUWH�ED]\�GDQ\FK´

=DU]ąG]DQLH�
LQQRZDFMDPL

Ä,QQRZDFMH´��Ä]DU]ąG]DQLH�LQQRZDFMDPL´��ÄLQQRZDF\MQH�PRGHOH�EL]�
QHVX´��ÄRWZDUWH�LQQRZDFMH´

ħUyGáR�� RSUDFRZDQLH�ZáDVQH�

3U]HV]XNLZDQLD� ED] QDXNRZ\FK� RJUDQLF]RQR� GR� RVWDWQLFK� SLĊFLX� ODW� �RG�
URNX������GR�������

:� EDGDQLDFK�� NWyU\FK� UH]XOWDW\� SUH]HQWRZDQH� Vą� Z� QLQLHMV]\P� DUW\NXOH��
SU]HDQDOL]RZDQR� VWUHV]F]HQLD� RNRáR� ���� QDXNRZ\FK� SXEOLNDFML� ]� ED]� QDXNR�
Z\FK�6FRSXV�L�:HE�RI�6FLHQFH��]DZLHUDMąF\FK�VáRZD�NOXF]RZH�]�WDEHOL����7DEH�
OD�� SU]HGVWDZLD�SXEOLNDFMH�QDXNRZH�SRGGDQH�GDOV]HM�DQDOL]LH��'R�G\VNXVML�Z\�
EUDQR�WH�SXEOLNDFMH��NWyUH�GRW\F]\á\�DQDOLW\NL�EL]QHVRZHM�OXE�PDMąFH�ZSá\Z�QD�
Z\EyU�IRUP�DQDOLW\NL�EL]QHVRZHM��
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7DEHOD��
3XEOLNDFMH�QDXNRZH�SRGGDQH�GDOV]HM�DQDOL]LH�]�Z\NRU]\VWDQLHP�PDSRZDQLD�SURFHVyZ�

L WHFKQLN�HNVSORUDFML�SURFHVyZ
$XWRU]\ 7\WXá 5RN

%RFNHQ��1�0�3���5DQD��3���
6KRUW��6�:�

9DOXH�PDSSLQJ�IRU�VXVWDLQDEOH�EXVLQHVV�WKLQNLQJ ����
%URRN��-�:���3DJQDQHOOL��)� ,QWHJUDWLQJ�VXVWDLQDELOLW\� LQWR� LQQRYDWLRQ�SURMHFW�SRUW�

IROLR�PDQDJHPHQW�±$�VWUDWHJLF�SHUVSHFWLYH
����

*DUHLV��5� &KDQJHV� RI� SURMHFWV� E\� FRQVLGHULQJ� WKH� SULQFLSOHV� RI�
VXVWDLQDEOH�GHYHORSPHQW�FDVH�VWXG\��7UDQVIRUPLQJ�WKH�
SURMHFW�KRVSLWDO�QRUWK

����

*RHGNQHJW��'� 6XVWDLQDELOLW\� LQ� SURMHFW� PDQDJHPHQW�� 3HUFHSWLRQV� RI�
UHVSRQVLELOLW\

����
+HLVLQJ��:� 7KH�LQWHJUDWLRQ�RI� LGHDWLRQ�DQG�SURMHFW�SRUWIROLR�PDQ�

DJHPHQW�±$�NH\�IDFWRU�IRU�VXVWDLQDEOH�VXFFHVV
����

/DXNNDQHQ��0���3DWDOD��6� $QDO\VLQJ�EDUULHUV�WR�VXVWDLQDEOH�EXVLQHVV�PRGHO�LQQR�
YDWLRQV��,QQRYDWLRQ�V\VWHPV�DSSURDFK

����
6iQFKH]��0DULVD�$QDOLD :KLFK�RI�'($�RU�$+3�FDQ�EHVW�EH�HPSOR\HG�WR�PHDV�

XUH�HIILFLHQF\�RI�SURMHFWV"
����

6KRUW��6�:���%RFNHQ��1�0�3���
%DUORZ��&�<���&KHUWRZ��0�5�

)URP� UHILQLQJ� VXJDU� WR� JURZLQJ� WRPDWRHV�� ,QGXVWULDO�
HFRORJ\�DQG�EXVLQHVV�PRGHO�HYROXWLRQ

����
ħUyGáR�� RSUDFRZDQLH�ZáDVQH�

$QDOL]Ċ�ELEOLRJUDILF]Qą�SU]HSURZDG]RQR��Z\NRU]\VWXMąF�PHWRGĊ�HNVSORUD�
FML�SURFHVyZ��(NVSORUDFMD�SURFHVyZ��LQDF]HM��LQWHOLJHQWQD�DQDOL]D�SURFHVyZ��WR�
VWRVXQNRZR� PáRGD� G]LHG]LQD� ZLHG]\�� =RVWDáD� RQD� ]DSRF]ąWNRZDQD� SU]H]�
:� YDQ�GHU�$DOVW¶D�L�LQ��Z�URNX������SXEOLNDFMą�DOJRU\WPX�DOID �YDQ�GHU�$DOVW��
:HLMWHU�� 0DUXVWHU ������ V�� ����±������� (NVSORUDFMD� SURFHVyZ� Z\NRU]\VWXMH�
PHFKDQL]P�ĞOHG]HQLD�]GDU]HĔ��:�SU]\SDGNX�EDGDĔ�ELEOLRJUDILF]Q\FK��]GDU]HQLH�
RGZRáXMH�VLĊ�GR�F\WRZDQHM�SR]\FML�OLWHUDWXURZHM�L ]ZLą]DQH�MHVW�]�NRQNUHWQą�SX�
EOLNDFMą��5H]XOWDWHP�SU]HSURZDG]RQHM�DQDOL]\�ELEOLRJUDILF]QHM�� MHVW� LGHQW\ILND�
FMD�NOXF]RZ\FK�SXEOLNDFML�Z�UR]SDWU\ZDQHM�G]LHG]LQLH��'ZD�]DJDGQLHQLD�]RVWD�
á\�Z\UyĪQLRQH�Z�QLQLHMV]HM�SXEOLNDFML��LQQRZDFMH�Z�]UyZQRZDĪRQ\FK�PRGHODFK�
EL]QHVX� RUD]� SULRU\WHW\]DFMD� SURMHNWyZ� LQQRZDF\MQ\FK�ZVSRPDJDMąF\FK� UHDOL�
]DFMĊ� VWUDWHJLL� ]UyZQRZDĪRQHJR� UR]ZRMX�� 3XEOLNDFMH� GRW\F]ąFH� SLHUZV]HM�
] Z\PLHQLRQ\FK�Z\ĪHM�G]LHG]LQ��SU]HGVWDZLRQR�Z WDEHOL����6]F]HJyOQLH�LQWHUH�
VXMąFD�MHVW�SXEOLNDFMD�1DQF\�%RFNHQ�HW�DO���%RFNHQ��6KRUW��5DQD� (YDQV�������
V� ��±����� 3U]HGVWDZLD� RQD� NODV\ILNDFMĊ� LQQRZDFML�Z� ]UyZQRZDĪRQ\FK�PRGH�
ODFK�EL]QHVX�Z�SRVWDFL�DUFKHW\SyZ�L�LFK�NUyWNL�RSLV��0D�WR�LVWRWQH�]QDF]HQLH�GOD�
DQDOLW\NL�EL]QHVRZHM�QD�U]HF]�]UyZQRZDĪRQHJR�UR]ZRMX��$QDOLW\ND�EL]QHVRZD�
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PRĪH�E\ü�UR]ZLMDQD�Z�REUĊELH�NDĪGHJR�]�DUFKHW\SyZ��:�WHRULL�DUFKHW\SyZ��DU�
FKHW\SRP�WRZDU]\V]ą�]Z\NOH�Z]RUFH�DQDOLW\F]QH��NWyUH�SR]ZDODMą�UR]ZLą]\ZDü�
VNRPSOLNRZDQH�SUREOHP\�]�Z\NRU]\VWDQLHP�JRWRZ\FK�V]DEORQyZ�

7DEHOD��
3XEOLNDFMH�GRW\F]ąFH�LQQRZDFML�Z�]UyZQRZDĪRQ\FK�PRGHODFK�EL]QHVX
$XWRU]\ 7\WXá 5RN

%RFNHQ��1�0�3���6KRUW��6�:���
5DQD��3���(YDQV��6�

$�OLWHUDWXUH�DQG�SUDFWLFH�UHYLHZ�WR�GHYHORS�VXVWDLQDEOH�
EXVLQHVV�PRGHO�DUFKHW\SHV

����
0DVVD��/���7XFFL��&�/� %XVLQHVV�PRGHO�LQQRYDWLRQ ����
%RRQV��)���/�GHNH�)UHXQG��)� %XVLQHVV�PRGHOV� IRU� VXVWDLQDEOH� LQQRYDWLRQ�� 6WDWH�RI�

WKH�DUW�DQG�VWHSV�WRZDUGV�D�UHVHDUFK�DJHQGD
����

7HHFH��'�-� %XVLQHVV�PRGHOV��EXVLQHVV�VWUDWHJ\�DQG�LQQRYDWLRQ ����
ħUyGáR�� RSUDFRZDQLH�ZáDVQH�

0DMąF�JRWRZH�Z]RUFH�DQDOLW\F]QH��PRĪOLZH�E\áRE\�Z\NRQDQLH�ZDUWRĞFLR�
ZDQLD�SURMHNWyZ�L�DQDOL]D�LFK�ZDUWRĞFL�]H�Z]JOĊGX�QD�HIHNW\�HNRQRPLF]QH��VSR�
áHF]QH�L�ĞURGRZLVNRZH��ZHGáXJ�JRWRZ\FK�V]DEORQyZ��%UDN�MHVW�MHV]F]H�SXEOLND�
FML��NWyUH�UR]ZLMDá\E\�WĊ�WH]Ċ��:DUWR�MHGQDN�SU]\MU]Hü�VLĊ�SURSRQRZDQ\P�SU]H]�
1DQF\�%RFNHQ�L�LQ��DUFKHW\SRP�MXĪ�WHUD]��SRQLHZDĪ�ZVND]XMą�RQH�Z\UDĨQLH�GDO�
V]\�UR]ZyM�EDGDĔ�QDG�DQDOLW\Ną�QD�U]HF]�]UyZQRZDĪRQHJR�UR]ZRMX��WDE� ���

7DEHOD��
$UFKHW\S\�LQQRZDFML�Z�]UyZQRZDĪRQ\FK�PRGHODFK�EL]QHVX

$UFKHW\S 2IHUWD�ZDUWRĞFL 7ZRU]HQLH�ZDUWRĞFL� 3R]\VNLZDQLH
ZDUWRĞFL

0DNV\PDOQD�HIHN�
W\ZQRĞü�PDWHULD�
áRZD�L�HQHUJHW\F]�
QD

,QQRZDFMH��NWyUH�]X�
Ī\ZDMą�PQLHM�]DVR�
EyZ��JHQHUXMą�PQLHM�
RGSDGyZ��HPLWXMą�
PQLHM�]DQLHF]\V]F]HĔ�

.RQFHQWUDFMD�QD�LQZHVW\�
FMH�GRW\F]ąFH�LQQRZDF\M�
QRĞFL�SURGXNWyZ�L�SURFH�
VyZ�SURGXNF\MQ\FK��

2SW\PDOL]DFMD�Z\NR�
U]\VWDQLD�PDWHULDáyZ�
SURZDG]L�GR�Z]URVWX�
DWUDNF\MQRĞFL�PLDVWD��

*RVSRGDUND�]DVR�
EDPL�Z�XNáDG]LH�
]DPNQLĊW\P

(OLPLQRZDQLH�RGSD�
GyZ�SRSU]H]�LFK�SU]H�
NLHURZDQLH�GR�SURGXN�
FML�GRGDWNRZHM�

3URPRZDQLH�JRVSRGDUNL�R�
RELHJX�]DPNQLĊW\P�RUD]�
]DJRVSRGDURZDQLD�QLHZ\�
NRU]\VW\ZDQ\FK�PRĪOLZR�
ĞFL�UR]ZRMRZ\FK�

5HGXNFMD�HPLVML�
GZXWOHQNX�ZĊJOD��UH�
GXNFMD�RGSDGyZ�RUD]�
RV]F]ĊGQRĞü�VXURZ�
FyZ�QDWXUDOQ\FK�

=DVWĊSRZDQLH�RG�
QDZLDOQ\PL�DOWHU�
QDW\ZDPL

=ZLĊNV]HQLH�HODVW\F]�
QRĞFL��LQDF]HM�SUĊĪQR�
ĞFL��PLHMVNLHM�SU]H]�
XZ]JOĊGQLHQLH�RJUDQL�
F]HĔ�]ZLą]DQ\FK�]�

1RZH�SDUWQHUVWZD�L�VWUDWH�
JLH�EL]QHVRZH�RSDUWH�QD�
KROLVW\F]Q\P�SRGHMĞFLX�GR�
EXGRZ\�NRPSOHNVRZ\FK�
UR]ZLą]DĔ�

2JUDQLF]HQLH�]XĪ\FLD�
]DVREyZ�QLHRGQD�
ZLDOQ\FK��RJUDQLF]H�
QLH�HPLVML ]DQLH�
F]\V]F]HĔ�]ZLą]D�
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$UFKHW\S 2IHUWD�ZDUWRĞFL 7ZRU]HQLH�ZDUWRĞFL� 3R]\VNLZDQLH
ZDUWRĞFL

Z\NRU]\VWDQLHP ]DVR�
EyZ�QLHRGQDZLDOQ\FK�
RUD]�RJUDQLF]HĔ�V\V�
WHPyZ�SURGXNF\MQ\FK�

Q\FK�]H�VSDODQLHP�
SDOLZ�NRSDOQ\FK��
RJUDQLF]HQLH�RGSD�
GyZ�ZáyNLHQ�V\QWH�
W\F]Q\FK�QD�Z\V\SL�
VNDFK�ĞPLHFL�

'RVWDUF]DQLH�IXQN�
FMRQDOQRĞFL�
]DPLDVW�ZáDVQRĞFL

=DSHZQLHQLH�XVáXJ��
NWyUH�]DVSRNDMDMą�SR�
WU]HE\�XĪ\WNRZQLNyZ��
QLH�Z\JDMDMąF�IL]\F]�
QHJR ]DNXSX�L�XWU]\�
PDQLD�SURGXNWX��
:\PXV]DQLH�]PLDQ�
VWUDWHJLL�EL]QHVRZ\FK�
]�SURGXNWR�
�FHQWU\F]Q\FK�QD�
NOLHQWR�FHQWU\F]QH��

3RWHQFMDOQLH��EDUG]LHM�EH]�
SRĞUHGQL�NRQWDNW�]�LQWHUH�
VDULXV]DPL�RUD]�HGXNDFMD�
LQWHUHVDULXV]\�DE\�ZVND]Dü�
NRU]\ĞFL�]�RGHMĞFLD�RG�ZáD�
VQRĞFL��

.RV]W�SRVLDGDQLD�
SURGXNWyZ�IL]\F]�
Q\FK�Vą�SRQRV]RQH�
SU]H]�PLDVWR��0RĪH�
WR�XPRĪOLZLü�NRQVX�
PHQWRP�GRVWĊS�GR�
ZF]HĞQLHM�GURJLFK�
SURGXNWyZ��

3U]\MPRZDQLH�
IXQNFML�ZáRGDU]D�
�DQJ��VWHZDUGD�

3RGHMPRZDQLH�SURDN�
W\ZQHM�ZVSyOSUDF\�
] LQWHUHVDULXV]DPL�
L RE\ZDWHODPL�Z�FHOX�
]DSHZQLHQLD�LP�GáXJR�
WHUPLQRZHJR�]GURZLD�
L GREURE\WX��

,QZHVWRU]\�Z\EUDQL�Z�FHOX�
GRVWDUF]DQLD�NRU]\ĞFL�ĞUR�
GRZLVNRZ\FK�L�VSRáHF]�
Q\FK�

6WUDWHJLH�RSDUWH�QD�
WHRULL�ZáRGDUVWZD�
PRJą�Z\WZRU]\ü�
ZDUWRĞü�PDUNL�PLDVWD�
L�VWZRU]\ü�SRWHQFMDá�
GOD�UR]ZRMX�FDáHJR�
REV]DUX�PHWURSROL�
WDOQHJR��

6SRZROQLHQLH
NRQVXPSFML

.RQFHQWUDFMD�QD�UHOD�
FMDFK�]�NRQVXPHQWDPL�
L�ZSá\ZDQLH�QD�]D�
FKRZDQLD�NRQVXPS�
F\MQH�

']LDáDQLD�PLDVWD�PRJą�
REHMPRZDü�SURPRFMĊ�
L SUHIHUHQFMH�GOD�VSU]HGDĪ\�
WUZDá\FK�SURGXNWyZ��Z\�
EyU�LQZHVWRUyZ�Z�RSDUFLX�
R�NU\WHULXP�WUZDáRĞFL�
L ]EXGRZDQLH�V\VWHPyZ�
PRW\ZDF\MQ\FK��DE\�]QLH�
FKĊFLü�GR�SRJRQL�]D�
]ZLĊNV]DQLHP�VSU]HGDĪ\�

3UHPLD�GOD�PLDVWD��
ORMDOQRĞü�PLHV]NDĔ�
FyZ�L�]ZLĊNV]HQLH�
ERJDFWZD�PLDVWD��
SRSU]H]�SU]\FLąJDQLH�
QRZ\FK�PLHV]NDĔ�
FyZ��

=DDQJDĪRZDQLH
LQWHUHVDULXV]\�GR�
ZVSyáWZRU]HQLD�
ZDUWRĞFL

ĝFLVáD�LQWHJUDFMD�]H�
VSRáHF]QRĞFLą�ORNDOQą�
RUD]�]DLQWHUHVRZDQ\PL�
VWURQDPL�

,QWHJUDFMD�G]LDáDOQRĞFL�JR�
VSRGDUF]HM�]�LQWHUHVDULX�
V]DPL�]D�SRĞUHGQLFWZHP�
SDUW\F\SDF\MQ\FK�PHWRG�
EL]QHVRZ\FK�

:VSLHUDQLH�SRGPLR�
WyZ�Z�REV]DUDFK�GR�
VWDUF]DQLD�Ī\ZQRĞFL��
RSLHNL�]GURZRWQHM�
L HGXNDFML��

3URPRZDQLH�
LQQRZDF\MQ\FK�
UR]ZLą]DĔ�L�SUDN�
W\N�SRSU]H]�SU]HG�
VLĊELRUF]RĞü�
VSRáHF]Qą

3URPRZDQLH�]UyZQR�
ZDĪRQ\FK�UR]ZLą]DĔ��
D�W\P�VDP\P�SURPR�
ZDQLH�]UyZQRZDĪRQH�
JR�Ī\FLD�PDNV\PDOL]X�
MąF NRU]\ĞFL�VSRáHF]QH�
L�ĞURGRZLVNRZH�

3URPRFMD�LQQRZDFML�
Z PRGHODFK�EL]QHVX�QD�
U]HF]�]UyZQRZDĪRQHJR�
UR]ZRMX�SRSU]H]�ZáDĞFLZH�
NDQDá\�L�SDUWQHUVWZD�

=DSHZQLHQLH�NRU]\�
ĞFL�]�XSRZV]HFKQLD�
QLD�UR]ZLą]DĔ�ED]X�
MąF\FK�QD�LQQRZD�
FMDFK�Z�PRGHODFK�
EL]QHVX�QD�U]HF]�
]UyZQRZDĪRQHJR�
UR]ZRMX

ħUyGáR�� WDEHOD�RSUDFRZDQD�SU]H]�DXWRUD�QD�SRGVWDZLH�1DQF\�%RFNHQ�L�LQ�
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:DUWRĞFLRZDQLH� SURMHNWyZ� LQZHVW\F\MQ\FK� ZVSRPDJDMąF\FK� VWUDWHJLH�
]UyZQRZDĪRQHJR� UR]ZRMX� L� DQDOL]D� LFK�ZDUWRĞFL� ]H�Z]JOĊGX�QD� HIHNW\� HNRQR�
PLF]QH�� VSRáHF]QH� L� ĞURGRZLVNRZH SU]\MPXMH� IRUPĊ� DQDOL]\�ZLHORNU\WHULDOQHM��
6DQFKH]�SURSRQXMH�Z\NRU]\VWDQLH�DQDOL]\�REZLHGQL�GDQ\FK��'($� RUD]�PHWRGĊ
DQDOL]\�KLHUDUFKLF]QHM�SUREOHPX��$+3���,QQH�SURSR]\FMH�GRGDMą�GR�DQDOL]\�V\V�
WHP\�]�ORJLNą�UR]P\Wą�RUD]�DOJRU\WP\�HZROXF\MQH��0RĪOLZH�MHVW�]DVWRVRZDQLH�
WDNĪH�LQQ\FK�PHWRG�ZLHORNU\WHULDOQ\FK��

2�ZLHOH�FLHNDZV]H�RG�Z\ERUX�PRGHOX�ZLHORNU\WHULDOQHJR�Z\GDMH�VLĊ�MHG�
QDN� ]GHILQLRZDQLH� ĨUyGáD� GDQ\FK� GR� DQDOL]�� $QDOLW\ND� EL]QHVRZD� NRQFHQWUXMH�
VLĊ�QD�NU\W\F]Q\FK�F]\QQLNyZ�VXNFHVX� L NOXF]RZ\FK�ZVNDĨQLNyZ�Z\GDMQRĞFL��
%UDN�MHVW�MHGQDN�OLVW\�JRWRZ\FK�GR�Z\NRU]\VWDQLD�ZVNDĨQLNyZ�Z�]UyZQRZDĪR�
QHM�DQDOLW\FH��=H�Z]JOĊGX�QD�WR��ĪH�DQDOLW\ND�PD�WX�ZVSRPDJDü�UHDOL]DFMĊ�VWUD�
WHJLL� EL]QHVRZHM�� QDWXUDOQ\P�ĨUyGáHP�GDQ\FK�GR�DQDOL]�SRZLQQD�E\ü� ]UyZQR�
ZDĪRQD NDUWD Z\QLNyZ RUD]�PDS\�VWUDWHJLL��:ąWSOLZH�MHVW�MHGQDN��DE\�PRĪOLZH�
E\áRE\�]GHILQLRZDQLH�MHGQHM�]UyZQRZDĪRQHM NDUW\ Z\QLNyZ GOD�NDĪGHM�]�PRĪ�
OLZ\FK� IRUP� LQQRZDFML�Z�]UyZQRZDĪRQ\FK�PRGHODFK�EL]QHVX��1DOHĪDáRE\� UD�
F]HM� RF]HNLZDü�� ĪH� NDĪGD� IRUPD� LQQRZDFML� �NDĪG\� DUFKHW\S� LQQRZDFML�� EĊG]LH�
PLDáD�SU]\SLVDQD�GR�QLHM�]UyZQRZDĪRQą�NDUWĊ�Z\QLNyZ�

3RP\Vá� QD� EDGDQLD�� NWyU\FK� UH]XOWDW\� ]RVWDá\� ]DSUH]HQWRZDQH� Z� QLQLHM�
V]\P�DUW\NXOH SRZVWDá�]�REVHUZDFML�QRZ\FK� WUHQGyZ�Z� LQQRZDFMDFK��Z]URVWX�
]QDF]HQLD�HNRLQQRZDFML��PRGHOL�EL]QHVX�RUD]�LQWHOLJHQWQHM�DQDOLW\NL�� 1LQLHMV]\�
DUW\NXá GRW\F]\�]DU]ąG]DQLD�SURMHNWDPL�LQQRZDF\MQ\PL�Z�W\FK�QRZ\FK�ZDUXQ�
NDFK��$QDOL]D�SXEOLNDFML�]�WHM�G]LHG]LQ\�SR]ZDOD�QD�]GHILQLRZDQLH�WH]\��ĪH�DQD�
OL]D�PHFKDQL]PyZ�W\FK�SURFHVyZ�RUD]�SU]HZLG\ZDQLH�SU]\V]áHJR�LFK�UR]ZRMX�
PRJą�E\ü�]UHDOL]RZDQH�Z�REUĊELH�WHRULL�DUFKHW\SyZ�

:QLRVNL�]�SU]HSURZDG]RQHM�DQDOL]\�Vą�QDVWĊSXMąFH�
� PRĪQD�]DáRĪ\ü��ĪH�LVWQLHMH�ĞFLVá\�]ZLą]HN�PLĊG]\�UH]XOWDWDPL�HNRQRPLF]Q\�

PL��VSRáHF]Q\PL�L�ĞURGRZLVNRZ\PL�SURMHNWyZ�LQQRZDF\MQ\FK��D�DUFKHW\SD�
PL� LQQRZDFML� Z� ]UyZQRZDĪRQ\FK� PRGHODFK� EL]QHVX�� FR� Z\PXV]D� SURZD�
G]HQLH� RGUĊEQ\FK�DQDOL]� ]UyZQRZDĪHQLD� SURMHNWyZ�GOD� SRV]F]HJyOQ\FK� DU�
FKHW\SyZ�OXE�JUXS�DUFKHW\SyZ
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� LVWQLHMH�ĞFLVá\�]ZLą]HN�PLĊG]\�RVLąJDQ\P�SR]LRPHP�UH]XOWDWyZ�HNRQRPLF]�
Q\FK�� VSRáHF]Q\FK� L� ĞURGRZLVNRZ\FK� SURMHNWyZ� LQQRZDF\MQ\FK�� D� NRU]\�
ĞFLDPL� VWUDWHJLF]Q\PL� SURMHNWyZ�� FR� XSRZDĪQLD� GR� Z\NRU]\VWDQLD� VWUDWH�
JLF]QHM�NDUW\�Z\QLNyZ�

� RVLąJDQH�UH]XOWDW\�HNRQRPLF]QH��VSRáHF]QH�L�ĞURGRZLVNRZH�SURMHNWyZ�LQQR�
ZDF\MQ\FK� SU]\F]\QLDMą� VLĊ�Z� UyĪQ\P� VWRSQLX� GR� UHDOL]DFML� VWUDWHJLL� ]UyZ�
QRZDĪRQHJR�UR]ZRMX��FR�XSRZDĪQLD�GR�]DVWRVRZDQLD�PHWRG�WDNLFK�MDN�DQD�
OL]D�REZLHGQL�GDQ\FK�GR�XVWDOHQLD�UDQNLQJX�SURMHNWyZ�]H�Z]JOĊGX�QD�LFK�SR�
]LRP�]UyZQRZDĪHQLD
3RZVWDMH� RF]\ZLVWH� S\WDQLH�� F]\� ED]XMąF� QD� DUFKHW\SDFK ]GHILQLRZDQ\FK�

SU]H]�1DQF\�%RFNHQ�L� LQ���PRĪQD�VWZRU]\ü�WHRULĊ�DUFKHW\SyZ�QD�SRGREQHM�]D�
VDG]LH��MDN�WR�PD�PLHMVFH�Z�DUFKHW\SDFK�PDUNL��F]\�DUFKHW\SDFK�V\VWHPRZ\FK��
F]\OL X]XSHáQLü�GHILQLFMĊ DUFKHW\SyZ�R�DQDOLW\NĊ��LQWHOLJHQWQą�L�]UyZQRZDĪRQą���
$QDOL]D� SXEOLNDFML� ZVND]XMH� QD� WR�� ĪH DQDOLW\ND� LQWHOLJHQWQD� L� ]UyZQRZDĪRQD
SRZLQQD� RGZRá\ZDü� VLĊ� GR� ]DU]ąG]DQLD� VWUDWHJLF]QHJR� L� SRGHMPRZDü SUyEĊ�
UR]ZLą]DQLD�SUREOHPX�RFHQ\�SURMHNWyZ�LQQRZDF\MQ\FK�]�SXQNWX�ZLG]HQLD�SR�
]LRPX�LFK�]UyZQRZDĪHQLD��MDN�EDUG]R�]UyZQRZDĪRQH�Vą�SURMHNW\�LQQRZDF\MQH�
L F]\�PRĪQD�MH�XSRU]ąGNRZDü�]H�Z]JOĊGX�QD�LFK�UROĊ�ZH�ZVSLHUDQLX�]UyZQRZD�
ĪRQHM�VWUDWHJLL� 2FHQD HIHNWyZ�VSRáHF]Q\FK��HNRQRPLF]Q\FK�L�ĞURGRZLVNRZ\FK�
SURMHNWyZ� LQQRZDF\MQ\FK� SURZDG]RQD� EĊG]LH� ]DSHZQH� ]� ]DVWRVRZDQLHP� UDP�
NRQFHSF\MQ\FK� Z\]QDF]RQ\FK� SU]H]� ]UyZQRZDĪRQą� NDUWĊ� Z\QLNyZ� =RVWDQLH
ZLĊF�SUĊG]HM�F]\�SyĨQLHM�RSUDFRZDQ\�VFKHPDW�DQDOL]�SURMHNWyZ�LQQRZDF\MQ\FK��
NWyU\�SR]ZROL�]HVWDZLü�RVLąJDQH�HIHNW\�VSRáHF]QH��HNRQRPLF]QH�L�ĞURGRZLVNR�
ZH UHDOL]RZDQ\FK�SURMHNWyZ�Z�]HVWDZLHQLX�]�SRQRV]RQ\PL�NRV]WDPL�UHDOL]DFML�
W\FK� SURMHNWyZ� QD� SRGVWDZLH� GDQ\FK� SRFKRG]ąF\FK� ]H� ]UyZQRZDĪRQ\FK� NDUW�
Z\QLNyZ�L�RFHQLü�SRUWIHO�W\FK�SURMHNWyZ��D�W\P�VDP\P�VWZRU]\ü�UDQNLQJ�W\FK�
SURMHNWyZ�]H�Z]JOĊGX�QD� LFK�SR]LRP�]UyZQRZDĪHQLD� �DOER� LQDF]HM�� LFK�ZNáDG�
Z UHDOL]DFMĊ�VWUDWHJLL�]UyZQRZDĪRQHJR�UR]ZRMX��Z�NWyUą�ZSLVXMą�VLĊ WH�SURMHN�
W\��

$DOVW�YDQ�GHU� :�0�3���:HLMWHU� $�-�0�0���0DUXVWHU� /�������� :RUNIORZ�0LQLQJ��'LV�
FRYHULQJ�SURFHVV�PRGHOV� IURP�HYHQW� ORJV� :� ,(((�7UDQVDFWLRQV�RQ�.QRZOHGJH�
DQG�'DWD�(QJLQHHULQJ�9RO������,VVXH��������±�����
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%RFNHQ��1�0�3���6KRUW��6�:���5DQD��3���(YDQV��6� ������� $�OLWHUDWXUH�DQG�SUDFWLFH� UH�
YLHZ� WR� GHYHORS� VXVWDLQDEOH� EXVLQHVV� PRGHO� DUFKHW\SHV�� :� -RXUQDO� RI� &OHDQHU�
3URGXFWLRQ�������±���

%RFNHQ��1���6KRUW��6���5DQD��3���(YDQV��6� ������� $�YDOXH�PDSSLQJ�WRRO�IRU�VXVWDLQDEOH�
EXVLQHVV�PRGHOOLQJ��:� &RUSRUDWH�*RYHUQDQFH�����������±�����

%RRQV� )��� /�GHNH�)UHXQG� )� ������� %XVLQHVV� PRGHOV� IRU� VXVWDLQDEOH� LQQRYDWLRQ��
6WDWH�RI�WKH�DUW�DQG�VWHSV�WRZDUGV�D�UHVHDUFK�DJHQGD� :� -RXUQDO�RI�&OHDQHU�3UR�
GXFWLRQ���� �±���

%URRN�� -�:��� 3DJQDQHOOL�� )�� ������� ,QWHJUDWLQJ� 6XVWDLQDELOLW\� LQWR� ,QQRYDWLRQ� 3URMHFW�
3RUWIROLR�0DQDJHPHQW�± $�6WUDWHJLF 3HUVSHFWLYH� :� -RXUQDO�RI�(QJLQHHULQJ�DQG�
7HFKQRORJ\�0DQDJHPHQW������±���

*DUHLV��5� ������� 5H�WKLQNLQJ�SURMHFW�LQLWLDWLRQ�DQG�SURMHFW�PDQDJHPHQW�E\�FRQVLGHULQJ�
SULQFLSOHV�RI�VXVWDLQDEOH�GHYHORSPHQW� :� 6XVWDLQDELOLW\�,QWHJUDWLRQ�IRU�(IIHFWLYH�
3URMHFW�0DQDJHPHQW�����±����

*RHGNQHJW��'� ������� 6XVWDLQDELOLW\� LQ�SURMHFW�PDQDJHPHQW��3HUFHSWLRQV�RI� UHVSRQVL�
ELOLW\� :� 6XVWDLQDELOLW\�,QWHJUDWLRQ�IRU�(IIHFWLYH�3URMHFW�0DQDJHPHQW�����±����

+HLVLQJ��:� ������� 7KH�LQWHJUDWLRQ�RI�LGHDWLRQ�DQG�SURMHFW�SRUWIROLR�PDQDJHPHQW�± $�
NH\� IDFWRU� IRU� VXVWDLQDEOH� VXFFHVV� :� ,QWHUQDWLRQDO� -RXUQDO� RI� 3URMHFW�0DQDJH�
PHQW ����������±����

KWWS���VHDUFKEXVLQHVVDQDO\WLFV�WHFKWDUJHW�FRP�QHZV���������%,V�IRXQGLQJ�IDWKHU�
VSHDNV�4$�ZLWK+RZDUG�'UHVQHU��RGF]\W������������

/DXNNDQHQ��0�� 3DWDOD�� 6� ������� $QDO\VLQJ� %DUULHUV� WR� 6XVWDLQDEOH� %XVLQHVV�0RGHO�
,QQRYDWLRQV�� ,QQRYDWLRQ�6\VWHPV�$SSURDFK� :� ,QW�� -RXUQDO� RI� ,QQRYDWLRQ�0DQ�
DJHPHQW�9RO� ����1R����

0DVVD� /��� 7XFFL� &�/� ������� %XVLQHVV� PRGHO� LQQRYDWLRQ� :� 'RGJVRQ� 0��� *DQQ�
'�0��� 3KLOOLSV� 1�� 7KH� 2[IRUG� +DQGERRN� RI� ,QQRYDWLRQ� 0DQDJHPHQW�� 2[IRUG�
8QLYHUVLW\�3UHVV�

6iQFKH]��0�$� ������� :KLFK�RI�'($�RU�$+3�FDQ�EHVW�EH�HPSOR\HG�WR�PHDVXUH�HIIL�
FLHQF\�RI�SURMHFWV" :� ,QWHUQDWLRQDO�-RXUQDO�RI�3URGXFWLRQ�0DQDJHPHQW�DQG�(QJL�
QHHULQJ 9RO� ���1R�������±����

6KRUW�� 6�:��� %RFNHQ�� 1�0�3��� %DUORZ�� &�<��� &KHUWRZ�� 0�5� ������� )URP� 5HILQLQJ�
6XJDU�WR�*URZLQJ�7RPDWRHV� :� -RXUQDO�RI�,QGXVWULDO�(FRORJ\ 6SHFLDO )HDWXUH�RQ�
,QGXVWULDO�(FRORJ\�DV�D�6RXUFH�RI�&RPSHWLWLYH�$GYDQWDJH 9RO����� ,VVXH�������±
����

6PDOOWUHH� +��������� %,
V�)RXQGLQJ�)DWKHU�6SHDNV��4	$�ZLWK�+RZDUG�'UHVQHU�
7HHFH��'�-� ����� %XVLQHVV�PRGHOV��EXVLQHVV� VWUDWHJ\�DQG� LQQRYDWLRQ� :� /RQJ�5DQJH�

3ODQQLQJ������±�������±����
:LOOLDPV� 5��9�� ������� +DQV�3HWHU�/XKQ�DQG�+HUEHUW�0��2KOPDQ��7KHLU�5ROHV� LQ� WKH�

2ULJLQV� RI .H\ZRUG�LQ�&RQWH[W�3HUPXWDWLRQ�$XWRPDWLF� ,QGH[LQJ� :� -RXUQDO� RI�
WKH�$PHULFDQ�6RFLHW\�IRU ,QIRUPDWLRQ�6FLHQFH�DQG�7HFKQRORJ\�9RO������1R����
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7KLV�DUWLFOH�LV�DQ�DWWHPSW�WR�SUHOLPLQDU\�DQDO\VLV�RI�PRGHUQ�IRUPV�RI�EXVLQHVV�LQ�
WHOOLJHQFH�XVHG�WR�VXSSRUW�WKH�VWUDWHJLF�PDQDJHPHQW�IRU�VXVWDLQDEOH�GHYHORSPHQW��$QD�
O\]HG�VFLHQWLILF�SXEOLFDWLRQV�IURP�VFLHQWLILF�GDWDEDVHV�6FRSXV�DQG�:HE�RI�6FLHQFH��7KH�
DLP�RI�WKH�DUWLFOH�LV�DQ�RYHUYLHZ�RI�FXUUHQW�UHVHDUFK�LQ�WKH�ILHOG�RI�EXVLQHVV�LQWHOOLJHQFH�
IRU� VXVWDLQDEOH� GHYHORSPHQW� WKDW� LQWHJUDWH� VWUDWHJLF� PDQDJHPHQW� ZLWK� WKH� VWUDWHJ\� RI�
VXVWDLQDEOH�GHYHORSPHQW��7KH�VWUXFWXUH�RI�SXEOLFDWLRQV�SUHSDUHG�RQ�WKH�EDVLV�RI�D�FRQ�
FHSWXDO�IUDPHZRUN�WKDW�XQLWHV�EXVLQHVV�DQDO\WLFV��VWUDWHJLF�PDQDJHPHQW�DQG�VXVWDLQDEOH�
GHYHORSPHQW� VWUDWHJ\�� 3URFHVV� DQDO\VLV� ZDV� FKRVHQ� DV� D� PHWKRG� RI� LGHQWLI\LQJ� DS�
SURDFKHV�WR�UHVHDUFK� LQ�VXFK�D�GHILQHG�UDQJH��7KH�UHVXOWV�VKRZ�WKDW� WKHUH�DUH�FRPPRQ�
UHVHDUFK�DYHQXHV�IRU�WKH�EXVLQHVV�DQDO\WLFV�VWUDWHJ\�IRU�VXVWDLQDEOH�GHYHORSPHQW��HYDOX�
DWLRQ�RI�SURMHFWV�DQG�DVVHVVPHQW�RI�WKHLU�YDOXH�GXH�WR�WKH�HFRQRPLF��VRFLDO DQG�HQYLURQ�
PHQWDO HIIHFWV�

7UDQVODWHG�E\ =ELJQLHZ�*RQWDU


