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���=DU\V�WHFKQLN�NRPSXWHURZ\FK�
Z�DUFKLWHNWXU]H

3URMHNWRZDQLH� ZVSRPDJDQH� NRPSXWHURZR� SR�
]ZDOD� QD� WZRU]HQLH� IRUP�� F] VWR� LQVSLURZDQ\FK�
ZLDWHP� SU]\URG\� L� PDWHPDW\N �� RGELHJDM F\FK�
RG� NODV\F]QLH� VWRVRZDQ\FK� IRUP� SURVWRSDG R FLHQ�
Q\FK��1RZH�JHRPHWULH�Z\PDJDM �QRZ\FK�QDU] G]L��
D�WH�±�Z�W\P�V]F]HJyOQLH�URERW\�±�SR]ZDODM �QD�ID�

EU\NDFM � L� PRQWD � SURMHNWyZ� SRZVWDM F\FK� Z� UR�
GRZLVNX�F\IURZ\P��5R]ZyM�PHWRG�NRPSXWHURZ\FK�
GD � SRF] WHN� ]DSRWU]HERZDQLX� QD� QDU] G]LD� SUHF\�
]\MQH�� VWHURZDQH� F\IURZR�� XPR OLZLDM FH� ]UHDOL]R�
ZDQLH�ZL]ML�ZVSy F]HVQ\FK�DUFKLWHNWyZ��

1DURG]LQ\� G\VF\SOLQ\� RNUH ODQHM� G]L � PLDQHP�
JUD¿�NL�NRPSXWHURZHM�]DSRF] WNRZD �GRNWRUDW�,YDQD�
6RXWKHUODQGD�QD�0,7���=DOHGZLH�F]WHU\�ODWD�Sy QLHM�

7KH�QHZ�SKHQRPHQD�UHVXOWLQJ�IURP�WKH�LQWHJUDWLRQ�RI�DUFKLWHF�
WXUH�DQG�PHFKDWURQLFV�DUH�GLVFXVVHG��,Q�WKH�VRFLHW\�RI�NQRZOHGJH��
GHVLJQ�� PRGHOLQJ�� IDEULFDWLQJ� DQG� DVVHPEOLQJ� RI� DUFKLWHFWXUH�
ZLWK�URERWLFV�FDQ�EH�VHHQ�DV�SDUW�RI�FUHDWLYH�GHVLJQ�SURFHVV��7KH�
XVH� RI� URERWLFV� DQG� DXWRPDWLRQ� DIIHFWV� WKH� SUDFWLFH� DQG�ZRUOG�
RI�DUFKLWHFWXUH��)DEULFDWLRQ�DQG�DVVHPEO\�RI�VWUXFWXUHV�DQG�HOH�
PHQWV�RI�EXLOGLQJ�XVLQJ�URERWV�LV�DQ�LPSRUWDQW�SKHQRPHQRQ��DV�

LOOXVWUDWHG�E\�WKH�FLWHG�H[DPSOHV��.LQHWLF�DUFKLWHFWXUH�EHFRPHV�
D�IRUP�RI�LQWHUIDFH�WKDW�UHVSRQGV�WR�FKDQJLQJ�FRQGLWLRQV�FRQWH[W�
DQG�WR�G\QDPLF�XVHU�UHTXLUHPHQWV�

.H\�ZRUGV� DUFKLWHFWXUH��PHFKDWURQLFV�� URERWLFV��GHVLJQ�� IDEUL�
FDWLRQ�� DVVHPEO\�� DXWRPDWLRQ� RI� FRQVWUXFWLRQ�� NLQHWLF� DUFKLWHF�
WXUH
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,QWHJURZDQLH�SURMHNWRZDQLD�L�PHFKDWURQLNL�SURZDG]L�NX�QRZHM�
GRPHQLH� DUFKLWHNWXU\��5RERW\ND� VWDMH� VL � REHFQD�Z� WZyUF]\FK�
SURFHVDFK� SURMHNWRZDQLD�� PRGHORZDQLD� L� EXGRZDQLD� DUFKLWHN�
WXU\� VSR HF]H VWZD�ZLHG]\�� 3RZVWDMH� QRZD� DUFKLWHNWXUD�� NWyUD�
PR H�UHDJRZD �QD�]PLHQQH�ZDUXQNL� URGRZLVND�RUD]�]PLHQQH�
Z\PDJDQLD� IXQNFMRQDOQH�� 5RERW\ND� XPR OLZLD� ZVSy SUDF
SURMHNWDQWD� L� X \WNRZQLND� Z� W\FK� SURFHVDFK�� :\EUDQH� SU]\�

N DG\� ZLDGF] �� H�IDEU\NDFMD�L�PRQWD �HOHPHQWyZ�DUFKLWHNWXU\�
]�Z\NRU]\VWDQLHP� URERWyZ� MHVW� ]MDZLVNLHP� SRWHQFMDOQLH� LVWRW�
Q\P�Z�SU]HNV]WD FHQLDFK�PLDVWD�L�MHJR�DUFKLWHNWXU\�

6 RZD� NOXF]RZH� DUFKLWHNWXUD�� PHFKDWURQLND�� URERW\ND�� SUR�
MHNWRZDQLH�� IDEU\NDFMD�� PRQWD �� DXWRPDW\]DFMD� EXGRZQLFWZD��
DUFKLWHNWXUD�NLQHW\F]QD

$5&+,7(.785$�:6320$*$1$�0(&+$7521,. ��
52%27�$,'('�'(6,*1

-(5=<�:2-72:,&=��67()$1�:521$

675(6=&=(1,(

�� ,�� 6XWKHUODQG� VWZRU]\ � SLHUZV]\� LQWHUDNW\ZQ\� L� SDUDPH�
WU\F]Q\�SURJUDP�JUD¿�F]Q\�Z������URNX��RSXEOLNRZDQ\�Z�MHJR�

GRNWRUDFLH�6NHWFKSDG��$�0DQ�0DFKLQH�*UDSKLFDO�&RPPXQLFD�
WLRQ�6\VWHP��0,7�������
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VWXGHQW� DUFKLWHNWXU\� L� SU]\V] \� G\UHNWRU� 0,7� 0H�
GLD� /DE�� 1LFRODV� 1HJURSRQWH� RSXEOLNRZD � DUW\NX
7RZDUG�D�7KHRU\�RI�$UFKLWHFWXUH�0DFKLQHV��:�NLH�
UXQNX� WHRULL� DUFKLWHNWXU\� PDV]\Q��� NWyU\� SRWHP�
UR]ZLQ �Z� NVL FH���1HJURSRQWH� SLVD � R� LQWHUDNFML�
L� SURMHNWRZDQLX� ZVSRPDJDQ\P� NRPSXWHURZR�� 3R�
VWXORZD � WDP� WU]\�PR OLZH�DVSHNW\��Z�NWyU\FK�PD�
V]\Q\�PRJ �SRPDJD �Z�SURFHVLH�SURMHNWRZDQLD������
SURFHGXU\� PRJ � E\ � ]DXWRPDW\]RZDQH�� ���� LVWQLH�
M FH�PHWRG\�PRJ �SRGOHJD � ]PLDQRP�ZHG XJ� VSH�
F\¿�NDFML� L� NRQVWUXNFML� PDV]\Q�� DOH� ]PLDQRP� SRG�
GDQH� V � W\ONR� FHFK\� NRPSDW\ELOQH� ]� PDV]\QDPL��
���� SURFHV� SURMHNWRZDQLD�� XZD DQ\� ]D� HZROXF\MQ\�
PR H�E\ �XGRVW SQLRQ\�PDV]\QLH�� UyZQLH �XZD D�
QHM�]D�HZROXF\MQ �

:� ����� SRZVWD D� SLHUZV]D� ZHUVMD� SURJUDPX�
&$'��&RPSXWHU�$LGHG�'HVLJQ��PDVRZR�]DDNFHS�
WRZDQHJR�SU]H]�DUFKLWHNWyZ��$XWRFDG�E\ �SU]H]QD�
F]RQ\� GR� GZXZ\PLDURZHJR� ��'��� S DVNLHJR� SUR�
MHNWRZDQLD�VFKHPDWyZ�L�XN DGyZ�HOHNWURQLF]Q\FK��
3RF] WNRZR� X \ZDQ\� E\ � GR� RSUDFRZ\ZDQLD� U\�
VXQNyZ�URERF]\FK�QD�NRPSXWHUDFK�,%0�3&��NWyUH�
Z� W\P� RNUHVLH� ZFKRG]L \� QD� U\QHN��:NUyWFH� SR�
F]RQR�]�NRPSXWHUHP�SLHUZV]H�]DXWRPDW\]RZDQH�

XU] G]HQLD�SHU\IHU\MQH�±�GRW�PHWUL[�SULQWHU�L�YHFWRU�
SORWHU� X \ZDM F\�Z\PLHQQ\FK� SLyUD� OXE� SLVDNyZ��
D� NLOND� ODW� Sy QLHM� UR]SRZV]HFKQL \� VL � IUH]DUNL�
ODVHURZH�� GUXNDUNL� �'� L� URXWHU\� &1&� ��RVLRZH��
8U] G]HQLD�WH�SU]HNV]WD FD \�LQVWUXNFMH�F\IURZH�QD�
IRUPDW� DQDORJRZ\�� G]L NL� F]HPX� V]\ENLH� SURWRW\�

SRZDQLD�L�PRGHORZDQLH�ZVW SQ\FK�SURMHNWyZ�VWD R�
VL �ZD Q �F] FL �GHVLJQX��6]HURNLH� ]DVWRVRZDQLH�
F\IURZ\FK�XU] G]H �SHU\IHU\MQ\FK��D�WDN H�DNFHS�
WDFMD�NRPSXWHUyZ�RVRELVW\FK�L�UR]ZyM�ZVSy SUDF\�
Z�]DNUHVLH�G\VWU\EXFML�Z�VLHFLDFK��UDG\NDOQLH�]PLH�
QL \�SUDNW\N �DUFKLWHNWD��3URFHV�WZRU]HQLD�SURMHNWX�
RWZRU]\ � W � GURJ � SURMHNWRZDQLD� QLH� W\ONR� SURIH�
VMRQDOLVWRP��DOH�WDN H�NOLHQWRP�L�RSLQLL�SXEOLF]QHM��
=QDF]HQLH�F\IURZR�QDJUDQHJR�SURMHNWX�]RVWD R� OD�
NRQLF]QLH�XFKZ\FRQH�SU]H]�%LOOD�0LWFKHOOD�� NWyU\�
SU]HZLG\ZD �%,0��DQJ��%XLOGLQJ�,QIRUPDWLRQ�6\V�
WHP���Ä'HVLJQ� WRGD\�FRXOG�EH�VHHQ�DV�UHSRUW� IURP�
WKH�FXUUHQW�VWDWH�RI�WKH�SURMHFW�GDWDEDVH�´�

:L]MD� 1HJURSRQWHJR�� ]DZDUWD� Z� MHJR� SLHUZV]HM�
NVL FH��� QDNUH OL D� QRZ � SUDNW\N � SURMHNWRZDQLD�
RUD]� URO � URERWD�SURMHNWDQWD��$XWRU� ]ZUyFL � XZDJ
QD� WR�� H� WHFKQLNL� JUD¿�NL� NRPSXWHURZHM� VWD \� VL
SDUDG\JPDWHP� V\VWHPyZ� ZVSRPDJDQ\FK� NRPSX�
WHURZR�� D� PDV]\Q\� Z� DUFKLWHNWXU]H� ÄPXV] � PLH
RF]\�L�XV]\´��:�REHFQHM�NXOWXU]H�WD�P\ O� MHVW� MHV]�
F]H�G]LZQD��VWZLHUG]L �1HJURSRQWH��DOH�GOD�QDV]\FK�
G]LHFL�E G]LH�WR�MX �]Z\N H�]GDU]HQLH�

3UHIDEU\NDFMD� L�PDVRZD�SURGXNFMD�SU]HP\V RZD�
E\ D� Z� FHQWUXP� ]DLQWHUHVRZD � PRGHUQLVWyZ� L� RG�
SRF] WNX� VWDQRZL D�ZD Q � F] � HWRVX� DUFKLWHNWXU\�
PRGHUQLVW\F]QHM�� 3UHIDEU\NRZDQ\ 3DFNDJHG�+RXVH�
6\VWHP�� DXWRUVWZD�.RQUDGD�:DFKVPDQQD� L�:DOWHUD�
*URSLXVD�� NWyU\� SRZVWD �Z� ����� URNX� VWDQRZL� FLH�
NDZ\� SU]\SDGHN� �LO�� �D���*URSLXV�ZLG]LD �PDV]\Q
MDNR�SRWHQFMDOQLH�GHKXPDQL]XM F �VL ��NWyU �PXVLD

�� 1��1HJURSRQWH��7KH�DUFKLWHFWXUH�PDFKLQH��0,7�3UHVV��������V����
�� :��-��0LWFKHOO��7KH�/RJLF�RI�$UFKLWHFWXUH��0,7�3UHVV�������

�� 1��1HJURSRQWH��7RZDUG� D� 7KHRU\� RI�$UFKLWHFWXUH�0DFKLQHV��
Ä-RXUQDO�RI�$UFKLWHFWXUDO�(GXFDWLRQ´��0DUFK�������V�����

D�������������������������������������������������������������������������������������������E

�D��3DFNDJHG�+RXVH�]DSURMHNWRZDQ\�SU]H]�.��:DFKVPDQQD�L�:��*URSLXVD�Z������U���
�E��5HNRQVWUXNFMD�/RFDWLRQ�2ULHQWDWLRQ�0DQLSXODWRU��ZF]HVQHJR�URERWD�ZJ�SURMHNWX�:DVFKVPDQQD��]�VLHGPLRPD�VWRSQLDPL�VZRERG\

�D��3DFNDJHG�+RXVH�GHVLJQHG�E\�.��:DFKVPDQQ�DQG�:��*URSLXV�LQ������
�E��5HFRQVWUXFWLRQ�RI�/RFDWLRQ�2ULHQWDWLRQ�0DQLSXODWRU��:DVFKVPDQQ¶V�HDUO\�URERW��ZLWK�VHYHQ�GHJUHHV�RI�IUHHGRP
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NRQWURORZD � F] RZLHN��:DFKVPDQQ� ]Z\N � PDZLD
Ä7RPRUURZ� LV� HYHU\WKLQJ´� �-XWUR� MHVW� ZV]\VWNLP��
L� SRVWU]HJD � WHFKQRORJL � MDNR� VL � ]GROQ �Z\]ZROL
SH Q\�SRWHQFMD �DUFKLWHNWXU\��:NUyWFH�SRWHP�:DFK�
VPDQQ� RSUDFRZD � /RFDWLRQ� 2ULHQWDWLRQ� 0DQLSX�
ODWRU� ]� VLHGPLRPD� VWRSQLDPL� VZRERG\� �LO�� �E��� UR�
ERW\F]Q\� XN DG� GHG\NRZDQ\� ]DXWRPDW\]RZDQHPX�
PRQWD RZL� HOHPHQWyZ�EXGRZODQ\FK� WHJR� V\VWHPX��
3y � ZLHNX� Sy QLHM� 7KRPDV� %RFN� RFHQL � SRGHM FLH�
:DFKVPDQQD� MDNR� NU\W\F]Q � PLVM � ZSURZDG]HQLD�
FD NRZLFLH� ]DXWRPDW\]RZDQ\FK� V\VWHPyZ� EXGRZ�
ODQ\FK��Ä7R�SRGHM FLH� MHVW�R]QDN �FHQQHJR�VSRMU]H�
QLD�QD�ZVSy ]DOH QR FL�PL G]\�V\VWHPDPL�SURGXNFML��
PRQWD X�L�VN DGDQLD�HOHPHQWyZ�D�V\VWHPDPL�SURMHN�
WRZDQLD� L�EXGRZDQLD��7HQ�URG]DM�KROLVW\F]QHJR�SR�
GHM FLD�GR� WHFKQLF]Q\FK� L� WHFKQRORJLF]Q\FK�SRWU]HE�
L� Z\PDJD � V\VWHPyZ� EXGRZODQ\FK�� SURGXNF\MQ\FK�
L�PRQWD RZ\FK�MHVW�REHFQLH�]QDQ\�MDNR�5RERW�2ULHQ�
WHG�'HVLJQ�´�

3LHUZV]H� QRZRF]HVQH� URERW\� SU]HP\V RZH� SR�
ZVWD H�Z������URNX�WDNLH��MDN�8QLPDWH��LO���D��X \W\�
QD�OLQLL�PRQWD RZHM�*HQHUDO�0RWRUV�E\ \�RGOHJ H�RG�
SUDNW\NL� SURMHNWRZDQLD� DUFKLWHNWRQLF]QHJR� WDPW\FK�
F]DVyZ��2EHFQLH� ±�Z� HU]H� SU]HP\V X� ����� ±� URER�
W\ND�L�DUFKLWHNWXUD�QLH�V �MX �REF\PL�VRELH�G]LHG]L�

QDPL�� 3URWRW\SRZDQLH� QD� PDV]\QDFK� VWHURZDQ\FK�
QXPHU\F]QLH� L� EXGRZDQLH� F\IURZ\FK� NRQFHSFML�
DUFKLWHNWRQLF]Q\FK� SURZDG]L� GR� ]DVWRVRZDQLD� UR�
ERW\NL� Z� PRGHORZDQLX�� Z\WZDU]DQLX� L� PRQWD X��
:� SU]HP\ OH� PRWRU\]DF\MQ\P� L� HOHNWURQLF]Q\P�
]DVWRVRZDQLH� DXWRPDW\]DFML� MHVW� MX � V]HURNR� UR]�
SRZV]HFKQLRQH�� 5RERW\ND� L� DXWRPDW\]DFMD� Z� EX�
GRZQLFWZLH�PDM � WH �ZLHONL� SRWHQFMD �� D� LFK� ]DVWR�
VRZDQLH� QD� V]HURN � VNDO � Z� SUDNW\FH� EXGRZODQHM�
ZS \QLH� ZNUyWFH� QD� SURMHNW\�� HGXNDFM � L� SUDNW\N
]DZRGRZ �� :� QLHGDOHNLHM� SU]\V] R FL� SRMDZL � VL
VDPRG]LHOQH�� SUDFXM FH� Z� VLHFL� V\VWHP\� URERWyZ��
NRQVWUXXM FH� SURGXNW\� ]DSURMHNWRZDQH�QD� SRWU]HE\�
VSHF\¿�F]QHJR�X \WNRZQLND�Z�F]DVLH�U]HF]\ZLVW\P��
NRQWUROXM FH�ZV]HFKREHFQH�L�HODVW\F]QH� URGRZLVND�
EXGRZ\�

���3DUDPHWU\]DFMD��RSW\PDOL]DFMD��
SURWRW\SRZDQLH��IDEU\NDFMD�L�PRQWD

=PLHQQR � SDUDPHWUX� Z\QLNDM FHJR� ]� IXQNFML��
IRUP\�OXE�F]\QQLNyZ� URGRZLVNRZ\FK�SURMHNWX�MHVW�
LVWRWQ �NRQVHNZHQFM �Z\NRU]\VWDQLD�URERWyZ�Z�DU�
FKLWHNWXU]H�� Ä-HVW� WHUD]� PR OLZH� WUDNWRZDQLH� SUR�
JUDPRZDQLD� NRPSXWHUD� L� IRUP\� DUFKLWHNWRQLF]QHM�

�� 7��%RFN��:��9��/DXHU��/RFDWLRQ�2ULHQWDWLRQ�0DQLSXODWRU� E\�
.RQUDG�:DFKVPDQQ��-RKQ�%ROOLQJHU�DQG�;DYLHU�0HQGR]D��$X�
WRPDWLRQ�DQG�5RERWLFV�LQ�&RQVWUXFWLRQ��,6$5&��������V����

�� 0��2OV]HZVNL��0HFKDWURQL]DFMD�SURGXNWX�L�SURGXNFML�±�SU]H�
P\V ������3$5��QU���������

D�������������������������������������������������������������������������������E

�D��8QLPDWH�±�SLHUZV]\�URERW�SU]HP\V RZ\�QD�OLQLL�PRQWD RZHM�*0�������U���
�E��=DVWRVRZDQLH�URERWD�SR]ZROL R�¿�UPLH�6NDQVND�1RUZD\�QD�ZLHORNURWQLH�V]\EV]\�PRQWD �VX¿�WyZ�QL �Z�SU]\SDGNX�HNLS\�
EXGRZODQHM��SUDFD�URERWD�E\ D�PR OLZD�G]L NL�ELH FHPX�SU]HV\ DQLX�GDQ\FK�]H� URGRZLVND�%,0��SU]\�Z\NRU]\VWDQLX�

G\QDPLF]QHJR�PRGHOX�LQIRUPDFML�EXGRZODQ\FK
�D��8QLPDWH�±�WKH�¿�UVW�LQGXVWULDO�URERW�RQ�*0�DVVHPEO\�OLQH�������

�E��7KH�XVH�RI�WKH�URERW�DOORZHG�6NDQVND�1RUZD\�WR�VSHHG�XS�WKH�DVVHPEO\�RI�FHLOLQJV�VHYHUDO�WLPHV�IDVWHU�WKDQ�LQ�WKH�FDVH�RI�
D�FRQVWUXFWLRQ�WHDP��WKH�ZRUN�RI�WKH�URERW�ZDV�SRVVLEOH�WKDQNV�WR�WKH�RQJRLQJ�WUDQVPLVVLRQ�RI�GDWD�IURP�WKH�%,0�HQYLURQPHQW��XVLQJ�

D�G\QDPLF�EXLOGLQJ�LQIRUPDWLRQ�PRGHO
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MDN� SURFHV\� ZVSy ]DOH QH�� D� WDN H� LFK� Z]DMHPQR
MDNR�]ZL ]HN�IXQGDPHQWDOQ\�Z�HU]H�F\IURZHM�´�

$E\�DUFKLWHNFL�PRJOL�WZRU]\ �L�Z]QRVL �EXG\QNL�
]D� SRPRF � URERWyZ�� ED]D� GDQ\FK� SURMHNWRZ\FK�
PXVL�E\ �GRVW SQD�Z�IRUPDFLH�F\IURZ\P��*G\�GDQH�
WH� V � X \ZDQH� ÄZ� F]DVLH� U]HF]\ZLVW\P´�� SRGF]DV�
SURMHNWRZDQLD��RSW\PDOL]DFML��SURWRW\SRZDQLD� L�EX�
GRZDQLD��VWRVRZDQLH�URERWD�GDMH�V]DQV �QD�]UHZROX�
FMRQL]RZDQLH�SUDF\�DUFKLWHNWD��

3URMHNWDQW� ]RVWDMH� VZHJR� URG]DMX� F\IURZ\P� U]H�
PLH OQLNLHP��D�MHJR�SURFHV�WZyUF]\��RG]\VNXMH�EH]SR�
UHGQL� NRQWDNW� ]� SODFHP�EXGRZ\��$XWRPDW\]XM FH� VL
QDU] G]LD� GDM � V]DQV � QD� G\QDPLF]QH� GRSDVRZ\ZD�
QLH� SURMHNWX� GR� ]PLHQLDM F\FK� VL � ZDUXQNyZ� QDZHW�
SRGF]DV� VDPHJR� SURFHVX� EXGRZ\��=PLDQD� F\IURZHJR�
]DSLVX� LQIRUPDFML� R� SURMHNFLH� XPR OLZL� G\QDPLF]Q
]PLDQ � UHDOL]RZDQHJR� SURMHNWX�� EH]� NRQLHF]QR FL�
]PLDQ\� QDU] G]LD�� :� %,0� PRGHORZDQLH� LQIRUPD�
FML� R� EXG\QNX� RGJU\ZD� ZD Q � URO � Z� W\P� SURFHVLH��
:�SU]HFLZLH VWZLH�GR�WUDG\F\MQ\FK�SURJUDPyZ�&$'��

MHVW�WR�QLH�W\ONR�SURFHV�JHQHURZDQLD��DOH�UyZQLH �]DU] �
G]DQLH� F\IURZ\PL� REUD]DPL� ¿�]\F]Q\FK� L� IXQNFMRQDO�
Q\FK� DVSHNWyZ� DUFKLWHNWXU\� SU]H]� FD \� F]DV� MHM� \FLD��
%,0�Z�SR F]HQLX�]�URERW\N �ZFKRG]L� MX �GR�EUDQ \�
EXGRZODQHM��5RERW\�]LQWHJURZDQH�]�%,0�V �FRUD]�F] �
FLHM�Z\NRU]\VW\ZDQH�QD�SODFDFK�EXGRZ\��LO���E��
3DUDPHWU\]DFMD�SR]ZDOD�QD�SURGXNRZDQLH�ZLHOX�

]Uy QLFRZDQ\FK� JHRPHWU\F]QLH�ZHUVML� SURMHNWX�� FR�
RF]\ZL FLH�Z\PDJD�MHJR�RSW\PDOL]RZDQLD��7ZRU]H�
QLH�ERJDW\FK�JHRPHWU\F]QLH�VWUXNWXU�L�RELHNWyZ�MHVW�
PR OLZH� G]L NL� MHGQRF]HVQHPX�JHQHURZDQLX� LQIRU�
PDFML� GR� LFK� SURGXNFML� ]�Z\NRU]\VWDQLHP�QDU] G]L�
F\IURZ\FK��0RGHO�SDUDPHWU\F]Q\�PR H�E\ �PRG\¿��
NRZDQ\��RSW\PDOL]RZDQ\�L�SURWRW\SRZDQ\�SU]\�]D�
VWRVRZDQLX�URERW\NL��D�SR�NR FRZHM�SURGXNFML�MHJR�
IUDJPHQWyZ� E G]LH� EXGRZDQ\� L� PRQWRZDQ\� WDN H�
SU]\�X \FLX�URERWD��-HGQ\P�]�SU]\N DGyZ�Z\JHQH�
URZDQLD� WUyMZ\PLDURZHM�VWUXNWXU\� L�SRG]LD X� MHM�QD�
HOHPHQW\� XPR OLZLDM FH� SUHIDEU\NDFM � �SDQHOH� HOH�
ZDF\MQH�� MHVW�'RQJGDHPXQ�'HVLJQ�3OD]D�Z�6HXOX��

���2SW\PDOL]RZDQ\�SRG]LD �QD�SDQHOH�SRZ RNL�]DSURMHNWRZDQHJR�SU]H]�=DKD�+DGLG�$UFKLWHFWV��
'RQJGDHPXQ�'HVLJQ�3OD]D��6HXO�������U��

���2SWLPL]HG�VKHOO�SDQHOV�GLYLVLRQ�GHVLJQHG�E\�=DKD�+DGLG�$UFKLWHFWV��'RQJGDHPXQ�'HVLJQ�3OD]D��6HRXO������

�� 0��.RKOHU�� HW� DO���7KH� 5RERWLF� 7RXFK��+RZ�5RERWV� &KDQJH�
$UFKLWHFWXUH��3DUN��������V����
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SURMHNWX�=DKD�+DGLG�$UFKLWHFWV��:�SURGXNFML� IRUP�
�F]\OL� NRS\W�� SDQHOL� ]DVWRVRZDQH� ]RVWD \� URERW\��
MHGQDN�PRQWD � E\ �Z\NRQDQ\� G]L NL� WDQLHM� VLOH� UR�
ERF]HM� PHWRGDPL� NRQZHQFMRQDOQ\PL�� FR� ZS \Q R�
QD� Z\G X HQLH� F]DVX� UHDOL]DFML�� $E\� DUFKLWHNWXUD�
RVL JQ D�Z�SH QL�SR]LRP�,QGXVWU\������PRQWD �PX�
VLD E\�]RVWD �FD NRZLFLH�]DXWRPDW\]RZDQ\�]�Z\NR�
U]\VWDQLHP�QDU] G]L�URERW\F]Q\FK��LO������

:�SURMHNFLH�',$1$� �'\QDPLF� ,QWHUDFWLYH�5R�
ERWLF�$VVLVWDQW� IRU�1RYHO�$SSOLFDWLRQV���.XND� UR�
ERW�Z\NRU]\VW\ZDQ\�E\ �GR�PRQWD X�QLHUHJXODUQLH�
XVWDZLRQ\FK� Z� SU]HVWU]HQL� HOHPHQWyZ� GUHZQLD�
Q\FK��=D R RQD�JHRPHWULD�L�PDWHULD �Z\PDJD \�Z\�
NRU]\VWDQLD� WHFKQLNL� PRQWD RZHM� XPR OLZLDM FHM�
Z\NU\ZDQLH� G\QDPLF]QH� L� UHDJRZDQLH� QDU] G]LD�
QD� ZV]HONLH� RGFK\OHQLD� RG� ]D R RQHJR� Z\PLDUX�
�LO�� ���� :� SURMHNFLH� ]DVWRVRZDQR� VLHGPLRRVLRZ\�
URERW� 7KH� .8.$� /%5�LLZD�� NWyU\� Z\Uy QLD� VL
W\P�� H� GOD� ND GHM� ]� RVL�� SRGF]DV� SUDF\�PLHU]RQ\�
MHVW�PRPHQW�REURWRZ\��&]XMQLNL�PRPHQWX� ]RVWD \�
WX�ZSURZDG]RQH�Z�FHOX�XPR OLZLHQLD�EH]SLHF]QHM�
ZVSy SUDF\�URERWD�]�F] RZLHNLHP�L�XVW SRZDQLD�UD�
PLRQ� URERWD�SU]HG�QDSRWNDQ �SU]HV]NRG �SR�RVL �
JQL FLX� ]DGDQHJR� PRPHQWX� RUD]� SURJUDPRZDQLH�
SRSU]H]�U F]QH�SURZDG]HQLH�UDPLHQLD�URERWD�SU]H]�

RSHUDWRUD�� :� SURMHNFLH� ',$1$� F]XMQLNL� WH� ]R�
VWD \�Z\NRU]\VWDQH�GR�Z\NU\ZDQLD�QLHGRN DGQR FL�
SRGF]DV� PRQWD X� L� VDPHJR� VN DGDQLD� HOHPHQWyZ��
DE\� ]UHNRPSHQVRZD � GX H� QLHGRN DGQR FL�Z\VW �
SXM FH� QD� SODFDFK� EXGRZ\�� 3URMHNW� ',$1$� PLD
VWD � VL � ZD NLP� NURNLHP� GR� LPSOHPHQWDFML� SU]H�
P\V X�����Z�SURFHVLH�PRQWD X�HOHPHQWyZ�QD�SODFX�
EXGRZ\��

5RERW\� MDNR� QDU] G]LH� GR� REUyENL� PDWHULD�
yZ� Z\NR F]HQLRZ\FK� X \ZDQ\FK� SU]H]� DUFKL�
WHNWyZ�� ]RVWD \� Z\NRU]\VWDQH� Z� SURMHNFLH� EDGDZ�
F]\P� $5268� 0LOHVWRQH��� $UWLVWLF� 5RERW� 6XUIDFH�
3URFHVVLQJ� IRU� 6WRQH�� SURZDG]RQ\P� SU]H]� 6LJULG�
%UHOO�&RNFDQ�� 7KRPDVD� %RFND� L� $QGUHDVD� 0�O�
OHUD�� �¿�QDQVRZDQ\P� ]H� URGNyZ�8QLL� (XURSHMVNLHM��
&HOHP� EDGD � E\ R�� PL G]\� LQQ\PL�� RGWZRU]HQLH�
VWUXNWXU\� NDPLHQLD� REUDELDQHJR� U F]QLH�� DOH� SU]\�
Z\NRU]\VWDQLX� URERWD�� :VSy F]H QLH� EUDNXMH� ID�
FKRZ\FK� U]HPLH OQLNyZ�� NWyU]\� V � Z� VWDQLH� REUR�
EL �SRZLHU]FKQL �NDPLHQQ �]JRGQLH�]�KLVWRU\F]Q\P�
Z]RUFHP�� :F]H QLHMV]H� SUyE\� ]DXWRPDW\]RZDQLD�
SURFHVX�QLH�]DNR F]\ \�VL �X]\VNDQLHP�VDW\VIDNFMR�
QXM F\FK� L� MHGQRURGQ\FK� UH]XOWDWyZ�� NWyUH� SU]\SR�
PLQD \E\� UH]XOWDW\� U F]QHM� REUyENL�� %DGDQLD� REHM�
PRZD \� V]F]HJy RZ � DQDOL] � UXFKX� G XWD� SRGF]DV�

���3URMHNW�',$1$��'\QDPLF]Q\�,QWHUDNW\ZQ\�5RERW\F]Q\�$V\VWHQW�GOD�1RZ\FK�$SOLNDFML��������U�
���3URMHFW�',$1$��'\QDPLF�,QWHUDFWLYH�5RERWLF�$VVLVWDQW�IRU�1RYHO�$SSOLFDWLRQV�������

�� 6�� 6WXPP�� -�� %UDXPDQQ��0�� YRQ� +LOFKHQ�� 6�� %UHOO�&RNFDQ��
2Q�6LWH� 5RERWLF� &RQVWUXFWLRQ� $VVLVWDQFH� IRU� $VVHPEO\� 8VLQJ�
$�3ULRUL� .QRZOHGJH� DQG� +XPDQ�5RERW� &ROODERUDWLRQ�� >Z�@�
$�� 5RGL �� 7�� %RUDQJLX� �UHG����$GYDQFHV� LQ� 5RERW� 'HVLJQ� DQG�
,QWHOOLJHQW� &RQWURO�� 5$$'� ������ $GYDQFHV� LQ� ,QWHOOLJHQW� 6\V�
WHPV�DQG�&RPSXWLQJ��PDWHULD \�NRQIHUHQF\MQH��W�������6SULQJHU��
&KDP�������

�� -��%U�QLQJKDXV��6��6WXP��-��1HOOHV��$��0HUWHQV��&K��6FKOLFN��
6�� %UHOO�&RNFDQ�� $UEHLWVRUJDQLVDWRULVFKH� XQG� HUJRQRPLVFKH�
$QIRUGHUXQJHQ� DQ� GLH� 0HQVFK�5RERWHU�,QWHUDNWLRQ� DXI� GHU�
%DXVWHOOH� GHU� =XNXQIW�� .RQJUHVV� GHU� *HVHOOVFKDIW� I�U� $UEHLWV�
ZLVVHQVFKDIW�H�9���*I$���$W�$DFKHQ�������
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U F]QHM�REUyENL�RUD]�LPSOHPHQWDFM �X]\VNDQ\FK�UH�
JX �Z�SUDF\�XU] G]HQLD�Z\NRQDZF]HJR��LO������

-HGQ\P�]�SLHUZV]\FK�SRP\V yZ�QD�Z\NRU]\VWD�
QLH�URERWyZ�GR�DXWRPDW\F]QHJR�PRQWD X�Z�EXGRZ�
QLFWZLH�E\ R�Z]QRV]HQLH� FHJODQ\FK�PXUyZ��Z�NWy�
U\FK�IRUPD�L�UR]PLHV]F]HQLH�SRV]F]HJyOQ\FK�FHJLH
RGELHJD \�RG�NODV\F]Q\FK��S DVNLFK�VWUXNWXU��3URMHNW�
8(�52&&2��5RERW�&RQVWUXFWLRQ�6\VWHP�IRU�&RP�
SXWHU� ,QWHJUDWHG� &RQVWUXFWLRQ� ]RVWD � RSUDFRZDQ\�
SU]H]� NRQVRUFMXP� EDGDZF]H� L� SDUWQHUyZ� SU]HP\�
V RZ\FK� ]� 1LHPLHF�� +LV]SDQLL� L� %HOJLL�� =DSURSR�
QRZDQ\�XN DG�PLD ����P�]DVL JX� L� XG ZLJ�GR�����
NJ�� &]WHU\� ODWD� Sy QLHM� ]PRG\¿�NRZDQR� W � PHWRG
QD�(7+� L�]DVWRVRZDQR�GR�SURMHNWRZDQLD� L�EXGRZ\�
VN DGyZ�ZLQQLF\�Z�*DQWHQEHLQ�SU]H]�*UDPD]LR�	�
.RKOHU�� �������� FHJLH �XVWDZLRQR�]JRGQLH� ]H� ] R R�
Q\P� Z]RUHP� JHQHURZDQ\P� Z� SURJUDPLH� SDUDPH�
WU\F]Q\P�� &HJ \� XVWDZLRQH� Z� SR GDQHM� SR]\FML�
]RVWD \� SU]\JRWRZDQH�Z� IRUPLH� SUHIDEU\NRZDQ\FK�
SDQHOL� L� Z\NRU]\VWDQH� Z� WDNLHM� IRUPLH� GR� EXGRZ\�
FLDQ�ZLQLDUQL��LO�����

2SUyF]� Z\NRU]\VWDQLD� URERWD� GR� XN DGDQLD� FH�
JLH �� VWRVRZDQH� V � UR]ZL ]DQLD� X DWZLDM FH� L� SU]\�
VSLHV]DM FH�Z]QRV]HQLH�V\VWHPyZ�VWDORZ\FK��V XSR�
Z\FK�L�V XSRZR�EHONRZ\FK��-DSR VNL�URERW�PRELOQ\�
:5�V X \�GR�Z\NRQ\ZDQLD�VSDZyZ�NRQVWUXNFML�QD�
WHUHQLH�EXGRZ\��:\NRU]\VW\ZDQ\�MHVW�RQ�GR�V XSyZ�
L�EHOHN�R�JUXER FL�GR�����PP�L�SU]HNURMX�RNU J \P��
NZDGUDWRZ\P�OXE�GZXWHRZ\P��

���3RZLHU]FKQLD�X]\VNDQD�SU]H]�REUyEN �NDPLHQLD�SU]\�X \FLX�URERWD�±�Z\QLN�SURMHNWX�EDGDZF]HJR�$UWLVWLF�5RERW�6XUIDFH�
3URFHVVLQJ�IRU�6WRQH

���6XUIDFH�REWDLQHG�E\�VWRQH�SURFHVVLQJ�XVLQJ�D�URERW�±�UHVXOW�RI�UHVHDUFK�SURMHFW�$UWLVWLF�5RERW�6XUIDFH�3URFHVVLQJ�IRU�6WRQH

���:LQLDUQLD�Z�*DQWHQEHLQ�SURMHNWX�*UDPD]LR�	�.RKOHU�������U�
���:LQH�FHOODU�LQ�*DQWHQEHLQ��SURMHFW�*UDPD]LR�	�.RKOHU������

���(J]RV]NLHOHW�ZVSLHUDM F\�SUDF �URERWQLNyZ�EXGRZODQ\FK
���$Q�H[RVNHOHWRQ�VXSSRUWLQJ�WKH�ZRUN�RI�FRQVWUXFWLRQ�ZRUNHUV
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$XWRPDW\]DFMD�L�URERW\]DFMD�SURFHVX�Z]QRV]HQLD�
EXG\QNX�� PR H� EXG]L � V]F]HJyOQH� ]DLQWHUHVRZD�
QLH� Z� SU]\SDGNX� EXG\QNyZ� Z\VRNLFK�� 3U]\N DG\�
UHDOL]DFML� ZLH RZFyZ� W � PHWRG � PR QD� RGQDOH
Z�-DSRQLL��-HGQ\P�]�QDMEDUG]LHM�]QDQ\FK�L�FHQQ\FK�
SU]\N DGyZ� MHVW�60$7�RSUDFRZDQ\�SU]H]�6KLPL]X�
�0L\DWDNH���������6\VWHP�VN DGD�VL �]�PRELOQHM�ID�
EU\NL� ]ORNDOL]RZDQHM� QD� SRZVWDM F\P� EXG\QNX��
XPR OLZLDM FHM� PRQWD � SRMHG\QF]HM� NRQG\JQDFML��
3R�Z\NRQDQLX�GDQHJR�SL WUD��IDEU\ND�WD�SRGQRV]RQD�
MHVW� NX� JyU]H� WDN�� DE\�PyF� SU]\VW SL � GR�PRQWD X�
NROHMQHM�NRQG\JQDFML�

&R�URNX�ZLHOX�SUDFRZQLNyZ�EXGRZ\�XOHJD�Z\�
SDGNRP� SRGF]DV� SUDF\�� %H]SLHF]H VWZR� RSHUDWR�
UyZ�QD�EXGRZLH�MHVW�RJURPQLH�ZD QH��5R]ZL ]DQLD�
WDNLH�� MDN� HJ]RV]NLHOHW\� FKURQL FH� SUDFRZQLNyZ�
SU]HG�SU]HFL HQLDPL��LO�����F]\�V\VWHP\�*36��RG�
SRZLDGDM FH� ]D� NRQWURO � ORNDOL]DFML� SUDFRZQLNyZ��
SRPDJDM �Z�XQLNDQLX�QLHEH]SLHF]Q\FK�Z\SDGNyZ��
:�FHOX�PRQLWRURZDQLD� V\WXDFML� QD�EXGRZLH� L� XQL�
NDQLD� QLHEH]SLHF]Q\FK� NRQÀ�LNWyZ�� ]DUyZQR� SUD�

FRZQLF\�� MDN� L� Z\EUDQH� HOHPHQW\� NRQVWUXNF\MQH��
PRJ �E\ �Z\SRVD HQL�Z�NDPHU\� L�QDGDMQLNL�*36��
6\VWHP�*36�Z\NRU]\VW\ZDQ\�MHVW�GR�JURPDG]HQLD�
GDQ\FK�L�XPR OLZLD�]DXWRPDW\]RZDQLH�Z\EUDQ\FK�
SURFHVyZ�SU]\�MHGQRF]HVQ\P�]DSHZQLHQLX�EH]SLH�
F]H VWZD�OXG]L��

���5HDOL]DFMH

'OD� LOXVWUDFML� ]UHDOL]RZDQ\FK� ]DVWRVRZD � UR�
ERWyZ�L�DNWXDWRUyZ�PHFKDWURQLF]Q\FK�GR�SURFHVX�
Z]QRV]HQLD� HOHPHQWyZ� EXGRZODQ\FK� ]DSUH]HQ�
WRZDQH� ]RVWD \� Z\EUDQH� SU]\N DG\� SUDF� EDGDZ�
F]\FK� SURZDG]RQ\FK� QD� ZLRG F\FK� Z\G]LD DFK�
DUFKLWHNWXU\� RUD]� UR]ZL ]DQLD� URERW\F]QH� ZVSLH�
UDM FH� URERW\�EXGRZODQH�ZGUD DQH� L� UHDOL]RZDQH�
Z�-DSRQLL��

2EHFQR � URERWyZ� SU]HP\V RZ\FK� Z� ODERUDWR�
ULDFK�EDGDZF]\FK�XF]HOQL�WHFKQLF]Q\FK�MHVW�G]L �SR�
ZV]HFKQD�� QLH�Z\ F]DM F�SUDFRZQL� DUFKLWHNWRQLF]�
Q\FK��:�(7+�URERW\]DFMD�MHVW�J yZQ\P�HOHPHQWHP�

���6SHNWURPHWULD�NRQVWUXNFML�SU]HVWU]HQQ\FK��*UDPD]LR�	�.RKOHU��(7+�=XULFK�)DEULFDWH�������U�
���6SHFWURPHWU\�RI�VSDWLDO�FRQVWUXFWLRQV��*UDPD]LR�	�.RKOHU��(7+�=XULFK�)DEULFDWH������

���,QVWDODFMD�:DWHU�6SLGHU�3DYLOLRQ��78�6WXWWJDUW��SURMHNW�$FKLP�0HQJHV������������U�
���:DWHU�6SLGHU�3DYLOLRQ�LQVWDOODWLRQ��78�6WXWWJDUW��SURMHFW�$FKLP�0HQJHV�����������
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EDGD � L� SURWRW\SRZHJR� UR]ZRMX� SURFHVX� EXGRZOD�
QHJR����3RZVWD R�WDP�QRZH�SRGHM FLH�GR�NRQVWUXNFML�
QLHUHJXODUQ\FK� VWUXNWXU� SU]HVWU]HQQ\FK�� JG]LH� V]H�
FLRRVLRZ\� URERW� SRWUD¿�� SUHF\]\MQLH� XVWDZLD � HOH�
PHQW\�RUD]�LQWHUSUHWRZD �VZRM �SR]\FM �Z�VWRVXQNX�
GR�RWRF]HQLD� �LO������']LD DQLH� URERWHP�SR]ZDOD�QD�
SUHF\]M �NRQVWUXNFML�QLHRVL JDOQ �GOD�F] RZLHND�

:� SURMHNFLH�:DWHU� 6SLGHU� 3DYLOLRQ� UHDOL]RZDQ\P�
QD�78�6WXWWJDUW�Z�LQVW\WXFLH�$FKLPD�0HQJHVD�SU]HP\�
V RZ\�URERW�]RVWD �]DVWRVRZDQ\�GR�QDQRV]HQLD�Z yNQD�
Z JORZHJR� QD�ZHZQ WU]Q � SRZLHU]FKQL � QDGPXFKD�
QHM� NRQVWUXNFML� PHPEUDQRZHM�� 5RERW� UR]SURZDG]D
PDWHULD �Z�PRPHQFLH�Z\NU\FLD�SRZLHU]FKQL�ED]RZHM��
FR�E\ R�PR OLZH�G]L NL�G\QDPLF]QHPX�SRPLDURZL�QD�
FLVNX�QDU] G]LD�QD�SRZ RN ��LO������

$UW\NX �QLHGDZQR�RSXEOLNRZDQ\�Z�Ä6FLHQFH�5R�
ERWLFV´��]DW\WX RZDQ\��$UFKLWHFWXUDO�5RERW��7RZDUG�
VLWH�VSHFL¿�F� DQG� VHOI�VXI¿�FLHQW� URERWLF� IDEULFDWLRQ�
RQ� DUFKLWHFWXUDO� VFDOHV��� �5RERW� DUFKLWHNWRQLF]Q\��
]DSURMHNWRZDQ\� GOD� NRQNUHWQHJR� PLHMVFD� L� VDPR�
Z\VWDUF]DOQHJR�URERW\F]QHJR�Z\WZDU]DQLD�QD�VNDO
DUFKLWHNWRQLF]Q �� SRZVWD � Z�0,7�0HGLD� /DE��$X�
WRU]\� RSLVDOL� URERWD� QD� SODWIRUPLH� MH]GQHM��0yJ E\�
RQ� Z\NRQD � L� PRQWRZD � VNRPSOLNRZDQH� XN DG\�
NRQVWUXNF\MQH�L�V]\ENR�GRVWRVRZ\ZD �VL �GR�VSHF\�
¿�F]Q\FK�GOD�GDQHJR�PLHMVFD�RJUDQLF]H ��LO�������7HQ�

DXWRPDW\F]Q\� V\VWHP�� V X F\� NRQVWUXNFML� VWUXNWXU�
DUFKLWHNWRQLF]Q\FK�� Z\NRU]\VWXMH� ORNDOQH� LQIRUPD�
FMH� URGRZLVNRZH� GR� ]DU] G]DQLD� SURFHVHP�� =GRO�
QR FL� JURPDG]HQLD� GDQ\FK� PRJ � WH � EH]SR UHGQLR�
ZVSRPDJD � V]F]HJy RZH�REOLF]HQLD� NRQVWUXNF\MQH��
JHQHURZD � SR \WHF]QH� ]ELRU\� GDQ\FK� L� RSLV\ZD
V]F]HJy RZR�NRQVWUXNFM �

3RGF]DV�JG\�QD�ZLHOX�XF]HOQLDFK�UHDOL]RZDQH�V
SURMHNW\�EDGDZF]H��Z� -DSRQLL�PHFKDQLF]QH�PDU]H�
QLD� VWDM � VL � U]HF]\ZLVWR FL �� 0R QD� ]DU\]\NRZD
VWZLHUG]HQLH�� H� -DSRQLD� MHVW� G]L � EXGRZDQD� SU]H]�
URERW\�� =DXWRPDW\]RZDQ\� SURFHV� EXGRZDQLD� QDUR�
G]L � VL � Z� WDP� QD� SRF] WNX� ODW� RVLHPG]LHVL W\FK��
1LHGRERU\� VL \� URERF]HM� L� VWDU]HM FH� VL � VSR HF]H �
VWZR� Z\PXVL \� �]ZL NV]HQLH� Z\GDMQR FL� SUDF\�� FR�
RVL JQL WR� G]L NL� ]DVWRVRZDQLX� MHGQRURGQ\FK� UR�
ERW\F]Q\FK� V\VWHPyZ�� ZVSLHUDM F\FK� SUDF � RSHUD�
WRUyZ�OXG]L�� :� F]DVDFK� SLHUZV]HM� ID]\� DXWRPDW\�
]DFML� SURFHVX� EXGRZODQHJR� WR�Z D QLH� OXG]LH�PLHOL�
GRVWDUF]D � LQIRUPDFMH� VHQVRU\F]QH�� NWyU\FK� SR]\�
VNLZDQLH� SU]\� XG]LDOH� WHFKQRORJLL� E\ R� ]E\W� VNRP�
SOLNRZDQH� L� WUXGQH� GR� SRP\ OQHJR� ]DXWRPDW\]R�
ZDQLD�� 2� ]DVDGDFK�� QD� NWyU\FK� REHFQLH� RSLHUD� VL
MDSR VNL� V\VWHP�PRQWD X� HOHPHQWyZ� EXGRZODQ\FK�
SLV]H�0DUN�7D\ORU����NWyU\�G]LHOL�MDSR VNLH�V\VWHP\�
DXWRPDW\NL�QD�F]WHU\�SRGVWDZRZH�HOHPHQW\��RV RQD�

����0,7�5RERWLF��PRELOQD�MHGQRVWND�EXGRZODQD�QD�SODWIRUPLH�VDPRMH]GQHM�Z\NRU]\VWXM FD�GUXN��'�MDNR�DGG\W\ZQ �WHFKQLN
Z\WZDU]DQLD�NRQVWUXNFML�NRSX \�R� UHGQLF\����PHWUyZ

����0,7�5RERWLF��D�PRELOH�FRQVWUXFWLRQ�XQLW�RQ�D�VHOI�SURSHOOHG�SODWIRUP�WKDW�XVHV��'�SULQWLQJ�DV�DQ�DGG�RQ����P�GLDPHWHU�GRPH�
FRQVWUXFWLRQ�WHFKQRORJ\

��� .��*UDPD]LR��HW�DO���������(7+�±�(LGJHQ|VVLVFKH�7HFKQLVFKH�
+RFKVFKXOH�
��� -�� .HDWLQJ�� HW� DO���$UFKLWHFWXUDO� 5RERW�� 7RZDUG� VLWH�VSHFL¿�F�
DQG� VHOI�VXI¿�FLHQW� URERWLF� IDEULFDWLRQ� RQ� DUFKLWHFWXUDO� VFDOHV��
Ä6FLHQFH�5RERWLFV´��W�����Z\G����������

��� 0��7D\ORU��HW�DO���$XWRPDWHG�FRQVWUXFWLRQ�LQ�-DSDQ��PDWHULD \�
NRQIHUHQF\MQH��,&(�������V����±���



��

SODWIRUP\� URERF]HM�� V\VWHP� SRGQR QLNRZ\�� ]DXWR�
PDW\]RZDQ\�V\VWHP�SU]HQRV]HQLD�PDWHULD yZ�L�]LQ�
WHJURZDQH�FHQWUXP�VWHURZDQLD�QD�SODFX�EXGRZ\��

: UyG�SU]\N DGRZ\FK�]LQWHJURZDQ\FK�V\VWHPyZ�
DXWRPDW\NL�EXGRZODQHM�MHVW�6\VWHP�$XWRPDW\NL�%X�
GRZODQHM��$%&6��¿�UP\�2ED\DVKL�&RUSRUDWLRQ�RUD]�
V\VWHP�%LJ�&DQRS\�� 3RZV]HFKQH� L� G XJROHWQLH� VWR�
VRZDQLH� ]DXWRPDW\]RZDQ\FK� V\VWHPyZ� EXGRZOD�
Q\FK� VNXWNXMH� SRSUDZ � EH]SLHF]H VWZD� SURGXNFML�
L� RJURPQ\P� VSR HF]Q\P� ]DDNFHSWRZDQLHP� VDPHM�
DXWRPDW\]DFML��LO������

:HG XJ� RVWDWQLHJR� DUW\NX X� Z�PDMRZ\P�Z\GD�
QLX�Ä7KH�-DSDQ�7LPHV´��SODFH�EXGRZ\�F]HND�QRZD�
IDOD�DXWRPDW\]DFML��2NR R����SURFHQW�ZV]\VWNLFK�MD�
SR VNLFK�SUDFRZQLNyZ�EXGRZODQ\FK�RVL JQ R� OXE�
SU]HNURF]\ R���� ODW��=H�Z]JO GX�QD� URVQ F\�QLHGR�
EyU� SUDFRZQLNyZ� FRUD]� SRZV]HFKQLHMV]H� VWDMH� VL
Z\NRU]\VW\ZDQLH� URERWyZ� L� GURQyZ� GR� SRGQRV]H�
QLD� FL NLFK� HOHPHQWyZ�� .DMLPD�� QDMZL NV]D� ¿�UPD�
EXGRZODQD�Z� -DSRQLL�Z\NRU]\VWXMH� QD� SODFDFK� EX�
GRZ\�PL G]\�LQQ\PL�GURQ\��EH]]D RJRZH�MHGQRVWNL�
ODWDM FH��NWyUH�]ELHUDM �GDQH�ORWQLF]H�L�Z\NRU]\VWXM

WHFKQRORJL � *36�� .RU]\VWDM F� ]� WDEOHWX� LQG\ZLGX�
DOQ\� URERWQLN� NLHUXMH� ]DSURJUDPRZDQ\P� FL NLP�
VSU] WHP� L� REV XJXMH� VHNZHQFM � ]DGD �Z\NRQ\ZD�
Q\FK�SU]H]�SL �PDV]\Q��NWyUH�Z\V\SXM �JOHE �L�IRU�
PXM �SRZLHU]FKQL ��7X�DXWRPDW\]DFMD�SURZDG]L�QLH�
Z WSOLZLH�GR�Z\ V]HJR�SR]LRPX�Z\GDMQR FL���

3UHIDEU\NDFMD� QD� SODFX� EXGRZ\� L� SR]D� QLP� VWR�
VRZDQD� MHVW� QD� GX � VNDO �� :LHONRVNDORZD� SUHID�
EU\NDFMD� �/DUJH� 6FDOH� 3UHIDEULFDWLRQ�� ZHG XJ� SUR�
IHVRUD�7KRPDVD�%RFND����MHVW�V]F]HJyOQLH�VNXWHF]QD�
Z�-DSRQLL��Z� URGRZLVNX�Z\VRNLHJR�SR]LRPX�DXWR�
PDW\]DFML�SU]HP\V X�EXGRZODQHJR��NWyU\�Z\WZDU]D�
��������SUHIDEU\NRZDQ\FK�PLHV]ND �Z�VNDOL�URNX�

���$VSHNW\�DUFKLWHNWXU\�UXFKRPHM

3URMHNWRZDQLH�� EXGRZD� L� PRQWD � ZVSRPDJDQ\�
SU]H]� URERW\N � WR� LVWRWQ\�� DOH� QLH� MHG\Q\� SU]\N DG�
Z\NRU]\VW\ZDQLD�V\VWHPyZ�PHFKDWURQLF]Q\FK�Z�DU�
FKLWHNWXU]H��=DXWRPDW\]RZDQH� L�]URERW\]RZDQH� UR�
GRZLVNR� \FLD�XPR OLZLD�ZVSLHUDQLH�X \WNRZQLNyZ��
Z� W\P� RVyE� VWDUV]\FK� L� QLHSH QRVSUDZQ\FK�� Z� Z\�

D�������������������������������������������������������������������������������������������������������������������������������E

����5RERW\]DFMD�Z�GX HM�L�PD HM�VNDOL�Z�-DSRQLL��D�±�URERW�RSUDFRZDQ\�SU]H]�6KLPL]X�&RUS��SRPDJD�SUDFRZQLNRP�EXGRZODQ\P�
Z�XN DGDQLX�SU WyZ�VWDORZ\FK�±�URERW�SRGQRVL�VWDO��D�SUDFRZQLF\�NRQWUROXM �SR]\FM �SU]HQRV]RQHJR�HOHPHQWX��E�±�]LQWHJURZDQ\�

2ED\DVKL�$XWRQDWHG�%XLGLQJ�6\VWHP�%XGRZ\�GOD�Z\VRNLFK�SURMHNWyZ
����/DUJH�DQG�VPDOO�VFDOH�URERWV�LQ�-DSDQ��D�±�WKH�URERW�GHYHORSHG�E\�6KLPL]X�&RUS�KHOSV�FRQVWUXFWLRQ�ZRUNHUV�LQ�OD\LQJ�VWHHO�EDUV�
±�WKH�URERW�OLIWV�VWHHO�DQG�ZRUNHUV�FRQWURO�WKH�SRVLWLRQ�RI�WKH�LWHP�EHLQJ�WUDQVSRUWHG��E�±�LQWHJUDWHG�2ED\DVKL�$XWRQDWHG�%XLGLQJ�

&RQVWUXFWLRQ�6\VWHP�IRU�KLJK�HQG�SURMHFWV

��� Ä7KH�-DSDQ�7LPHV´��-DSDQ¶V�ODERU�VFDUFH�EXLOGLQJ�VLWHV�DXWR�
PDWLQJ��WXUQLQJ�WR�URERWV��GURQHV���������������

��� 7��%RFN��(YROXWLRQ�RI� ODUJH�VFDOH� LQGXVWULDOL]DWLRQ�DQG� VHU�
YLFH�LQQRYDWLRQ�LQ�-DSDQHVH�SUHIDEULFDWLRQ�LQGXVWU\��Ä&RQVWUXF�
WLRQ�,QQRYDWLRQ´��W������Z\G�����V�����±����
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NRQ\ZDQLX� FRG]LHQQ\FK� F]\QQR FL�� 3RMDZLD� VL � WH
PR OLZR �SRSUDZ\�L�GRVWRVRZDQLD�SDUDPHWUyZ� UR�
GRZLVNRZ\FK� GR� LQG\ZLGXDOQ\FK� SRWU]HE� L� ZDUXQ�
NyZ�]HZQ WU]Q\FK��

0LPR� H�LGHD�VWRVRZDQLD�UXFKRP\FK�HOHPHQWyZ�
Z� DUFKLWHNWXU]H� QLH� MHVW� QRZ\P� SRP\V HP�� F]HJR�
SU]\N DGHP� V � FKRFLD E\� PRVW\� ]ZRG]RQH�� WR� MHM�
XNRQVW\WXRZDQLH�QDVW SL R�GRSLHUR�QD�SU]H RPLH�ODW�
V]H G]LHVL W\FK�L�VLHGHPG]LHVL W\FK�;;�ZLHNX��3R�
]ZROL �QD�WR�UR]ZyM�QRZ\FK�WHFKQRORJLL��Z�W\P�DN�
WXDWRUyZ�L�V\VWHPyZ�SU]HWZDU]DQLD�GDQ\FK��

2NUH OHQLH�DUFKLWHNWXUD�NLQHW\F]QD�RGQRVL�VL �GR�
EXG\QNyZ�]DSURMHNWRZDQ\FK�]�P\ O �R�PR OLZR FL�
ZSUDZLHQLD� Z� UXFK� HOHPHQWyZ� VWUXNWXU\� RELHNWX��
-HGQ\P� ]� SUHNXUVRUyZ� QRZRF]HVQHM� DUFKLWHNWXU\�
UXFKRPHM� E\ � %XFNPLQVWHU� )XOOHU�� =� NROHL�:�� =XN�
SRJ EL � ]UR]XPLHQLH� SRM FLD� MHM� QDWXU\� NLQHW\F]�
QHM�Z�NVL FH�.LQHWLF�DUFKLWHFWXUH��Z\GDQHM�Z������
URNX�� Z\]QDF]DM F� NLHUXQNL� DUFKLWHNWXU\� UXFKR�
PHM��PL G]\�LQQ\PL�SRSU]H]�F]HUSDQLH�LQVSLUDFML�]H�
ZLDWD�UR OLQ�L�]ZLHU] W��
3RM FLH� DUFKLWHNWXU\� UHVSRQV\ZQHM�� RGSRZLDGD�

M FHM� QD� ]PLHQLDM FH� VL � SRWU]HE\� X \WNRZQLNyZ�
RUD]� ]PLDQ\�ZDUXQNyZ� URGRZLVNRZ\FK� QDURG]L R�
VL � Z� SRGREQ\P� RNUHVLH� L� ]RVWD R� RNUH ORQH� SU]H]�
1LFKRODVD� 1HJURSRQWH� MDNR� QDWXUDOQ\� SURGXNW� Z\�
NRU]\VWDQLD�NRPSXWHUD�Z�DUFKLWHNWXU]H��3U]HZLGXM F�
URO � F]XMQLNyZ�]LQWHJURZDQ\FK�]�EXG\QNLHP�SLVD ��
H�QLH�W\ONR�E G]LH�PR OLZH�PRQLWRURZDQLH�L�UHJX�
ORZDQLH�ZDUXQNyZ� URGRZLVNRZ\FK��DOH� WDN H�X D�
WZLDQLH�]PLDQ�Z�DNW\ZQR FL�X \WNRZQLNyZ�SRSU]H]�
DORNDFM �SU]HVWU]HQL�IXQNFMRQDOQ\FK�

:REHF� RELHNWyZ� DUFKLWHNWRQLF]Q\FK�� NWyUH� V
Z� VWDQLH� ]PLHQLD � VZRMH� SDUDPHWU\�� IXQNFM � L� JH�
RPHWUL � ±� ]GDQLH� Ä$UFKLWHFWXUH� LV� D� IUR]HQ�0XVLF´�
Z\J RV]RQH� SU]H]� :ROIJDQJD� YRQ� *RHWKH��� SU]H�
VWDMH� E\ � DNWXDOQH�� 6WDW\F]QD� SU]H]� ZLHNL� EU\ D�
PR H� E\ �ZSUDZLRQD�Z� UXFK�� D� WHQ�PD� V X \ � SR�
WU]HERP� X \WNRZQLNyZ�� ']L NL� QRZ\P� WHFKQROR�
JLRP� EH]Z DGQD� GRW\FKF]DV� EU\ D� ]RVWDMH�Z]ERJD�
FRQD�R�URERW\��DNWXDWRU\��F]XMQLNL�RUD]�G\QDPLF]QH�
V\VWHP\�REOLF]HQLRZH� L� VLHFL��(OHPHQW\�NLQHW\F]QH�
EXG\QNX�� NWyUH� ]PLHQLDM � MHJR� FKDUDNWHU� OXE� IXQN�
FMRQDOQR �SU]HVWU]HQL�GRVWRVRZXM FHM�VL �GR�Z\PR�
JyZ� VWDZLDQ\FK� SU]H]� X \WNRZQLND� E G � ]PLHQQH�
ZDUXQNL�]HZQ WU]QH��PRJ �]PLHQLD �VZRM �SR]\FM
Z�RGSRZLHG]L�QD�V\JQD �]�F]XMQLNyZ�OXE�Z�Z\QLNX�

LPSOHPHQWDFML� ]DSURJUDPRZDQHM� VHNZHQFML� V\JQD�
yZ�VWHUXM F\FK�
:VSy F]HVQD�DUFKLWHNWXUD�PR H�E\ �SRVWU]HJDQD�

MDNR� V\VWHP� G\QDPLF]Q\�� NWyU\� ]PLHQLD� VL � UHDJX�
M F� QD� RWRF]HQLH�� D� QDZHW� MDNR� RUJDQL]P� ]GROQ\�
]PRG\¿�NRZD � VDP�VLHELH��3RM FLH� DUFKLWHFWURQLNL��

RNUH ODM FH�G\VF\SOLQ F] F �Z�VRELH�DUFKLWHNWXU
L� PHFKDWURQLN � ]RVWD R� VWZRU]RQH� Z� RF]HNLZDQLX�
QD�UR]ZyM�LQWHJUDFML�REX�G]LHG]LQ��5D]HP�]�NRQWUR�
ORZDQ\PL� SU]H]� X \WNRZQLND� ]DXWRPDW\]RZDQ\PL�

����,QWHUDFWLYH�:DOO��+\SHUERG\��78'�������U���FRS\ULJKW�)HVWR�
$*�±�LQWHUDNW\ZQR �MHVW�WX�]DVWRVRZDQD�ZH�IUDJPHQWDFK�
EXG\QNX��NWyUH�ZSURZDG]DQH�V �Z�UXFK��RGSRZLDGDM F�QD�
ZDUXQNL� URGRZLVNRZH�L�SRWU]HE\�X \WNRZQLND��HOHPHQW\�

LQWHUDNW\ZQH�]PLHQLDM �VZRM �JHRPHWUL �]D�VSUDZ
ZEXGRZDQ\FK�F]XMQLNyZ�L�VL RZQLNyZ�SQHXPDW\F]Q\FK�

)(672
����,QWHUDFWLYH�:DOO��+\SHUERG\��78'��������FRS\ULJKW�)HVWR�
$*�±�LQWHUDFWLRQ�KHUH�LV�DSSOLHG�WR�IUDJPHQWV�RI�D�EXLOGLQJ�
WKDW�DUH�SXW�LQWR�PRWLRQ��UHVSRQGLQJ�WR�WKH�HQYLURQPHQWDO�

FRQGLWLRQV�DQG�QHHGV�RI�WKH�XVHU��LQWHUDFWLYH�HOHPHQWV�FKDQJH�
WKHLU�JHRPHWU\�ZLWK�EXLOW�LQ�VHQVRUV�DQG�SQHXPDWLF�DFWXDWRUV�

)(672

��� -�� 3�� (FNHUPDQQ�� 'LH� %DXNXQVW� LVW� HLQH� HUVWDUUWH� 0XVLN�
±�&RQYHUVDWLRQV�ZLWK�*RHWKH�������

��� -��:RMWRZLF]�� HW� DO���$UFKLWHFWURQLFV��7RZDUGV�D�5HVSRQVLYH�
(QYLURQPHQW�� ³,QWHUQDWLRQDO� -RXUQDO� RI�$UFKLWHFWXUDO� &RPSXW�
LQJ´��W�����QU����������V����±���
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V\VWHPDPL� NLQHW\F]Q\PL� Z\NRU]\VWXM F\PL� DNWX�
DWRU\�� F]XMQLNL� L� URERW\�� ]DV XJXMH� QD� V]F]HJy RZ
DQDOL] � L�E G]LH�SU]HGPLRWHP�QDMEOL V]HM�SXEOLNDFML�
RSLVXM FHM�EDGDQLD�52%2PRYHV�SURZDG]RQH�SU]H]�
DXWRUyZ� DUW\NX X�� 3RQL V]\� SU]\N DG� LOXVWUXMH� SR�
WHQFMD � DUFKLWHNWXU\� NLQHW\F]QHM� Z]ERJDFRQHM� V\V�
WHPDPL�PHFKDWURQLF]Q\PL� �LO�� ����� ,QWHUDNW\ZQR
MHVW�WX�]DVWRVRZDQD�ZH�IUDJPHQWDFK�EXG\QNX��NWyUH�
ZSURZDG]DQH�V �Z�UXFK��RGSRZLDGDM F�QD�ZDUXQNL�
URGRZLVNRZH� L� SRWU]HE\� X \WNRZQLND�� (OHPHQW\�
LQWHUDNW\ZQH�]PLHQLDM � VZRM �JHRPHWUL � ]D� VSUDZ
ZEXGRZDQ\FK� F]XMQLNyZ� L� VL RZQLNyZ� SQHXPD�
W\F]Q\FK�)(672�

3RGVXPRZDQLH�

:DUWR�SDPL WD �� H�KLVWRU\F]QLH�DUFKLWHNWXUD�E\ D�
VLOQLH� ]ZL ]DQD� ]� UR]ZRMHP� WHFKQRORJLL�� D� Z\NR�
U]\VW\ZDQLH� QRZR�SRMDZLDM F\FK� VL � QDU] G]L� E\ R�
QDWXUDOQ �SUDNW\N �SURMHNWRZ ��']L � ]PLDQ\�ZSUR�
ZDG]RQH� SU]H]� UR]ZyM� WHFKQRORJLL� LQIRUPDF\MQ\FK�

L� UHZROXFM � URERW\F]Q � SRZRGXM � V]\EN � WUDQVIRU�
PDFM �GR �SU]HVWDU]D HJR�SU]HP\V X�EXGRZODQHJR��
'OD� DUFKLWHNWyZ� ZH� ZVSy F]HVQ\P� VSR HF]H VWZLH�
ZLHG]\� SRMDZLDM � VL � QRZH� Z\]ZDQLD� SURMHNWRZH��
7H� QRZH� DVSHNW\� RIHUXM � LQWHUHVXM FH� PR OLZR FL��
SRQLHZD � ZGUR HQLH� UR]ZL ]D � PHFKDWURQLF]Q\FK�
Z\PDJD� V\VWHPRZHJR� L� LQWHUG\VF\SOLQDUQHJR� SR�
GHM FLD� GR� UR]ZL ]\ZDQLD� SUREOHPyZ� SURMHNWR�
Z\FK�

:H� ZVSy F]HVQHM� SUDNW\FH� DUFKLWHNWRQLF]QHM�
L� HGXNDFML�Z�G]LHG]LQLH�QDXN� VWRVRZDQ\FK�SRMDZLD�
VL �QRZH�SRGHM FLH�ÄEDGD �SU]H]�SURMHNWRZDQLH´��UH�
VHDUFK� E\� GHVLJQ���1D�:\G]LDOH�$UFKLWHNWXU\� 3ROL�
WHFKQLNL�:DUV]DZVNLHM�ZH�ZVSy SUDF\�]�:\G]LD HP�
0HFKDWURQLNL� EDGDQH� V � DVSHNW\� URERW\NL�� WHFKQLNL�
LQIRUPDF\MQHM� L� LQ \QLHULL� PDWHULD yZ�� 3URMHNWRZD�
QLH� VWDQRZL� WX� LVWRWQ � F] � SURFHVX� EDGDZF]HJR��
:VSy SUDFD� Z� G]LHG]LQLH� SURMHNWRZDQLD� RGE\ZD�
VL � Z� F]DVLH� UHJXODUQ\FK� ]DM � SURMHNWRZ\FK� SUR�
JUDPX�$6.� �$UFKLWHFWXUDO�6RFLHW\�RI�.QRZOHGJH���
3RGF]DV� ]DM � Z� 52%2VWXGLR��� Z\NRU]\VW\ZDQH�

����1RF�0X]HyZ��$6.��:$3:��)(672�������U�
����1LJKW�RI�PXVHXPV��$6.��:$3:��)(672������

��� 52%2� ±� SU]\M W\� VNUyW� GOD� V RZD� URERW\F]Q\�� VSRSXODU\�
]RZDQ\� SU]H]� G\VWRSLMQ\�¿�OP� Ä52%2FRS´� ]� ����� U�� L� SRVWD
]�IUDQFXVNLHM�NUHVNyZNL�52%2KRER�]������U�



��

V �EDGDQLD�L�PHWRG\�RSDUWH�QD�SURMHNWRZDQLX��NWyUH�
MHVW� UHNXUHQF\MQ\P� SURFHVHP� S\WD � L� SURSR]\FML��
:� HSRFH� VSR HF]H VWZD� ZLHG]\� SURFHV� WHQ� E G]LH�
XZ]JO GQLD � XF]HVWQLFWZR� VSR HF]QH�� F]\QL F� SUR�
MHNWRZDQLH� SUDNW\N � UHÀ�HNV\MQ �� .U\W\F]QD� RFHQD��
PHWRG\�SRUyZQDZF]H�L�HZDOXDFMD�RGE\ZDM �VL �SR�
SU]H]� ZVSyOQH�� PXOWLG\VF\SOLQDUQH� UR]ZL ]\ZDQLH�
SUREOHPyZ�� 3RQL HM� SU]HGVWDZLRQR� NLOND� QDV]\FK�
SURMHNWyZ�VWXG\MQ\FK�52%2��LO����������

: UyG� UHDOL]RZDQ\FK�Z�SURMHNFLH� WHPDWyZ�Z\�
VW SXMH� 52%2FRQVWUXFW�� EDGDM F\� PR OLZR � LQWH�
JURZDQLD�DUFKLWHNWXU\�L�PHFKDWURQLNL�Z�SURMHNWRZD�
QLX�� SURWRW\SRZDQLX� L� UHDOL]DFML� EXG\QNyZ��3URMHNW�
VWDUD� VL � ]UHDOL]RZD � LQWHJUDFMH� SRSU]H]� F\IU\]DFM
SURFHVX� NRQVWUXNF\MQHJR� L� Z\NRU]\VW\ZDQLH� ]D�
DZDQVRZDQ\FK�PDWHULD yZ�L�WHFKQRORJLL��Z�W\P�UR�
ERWyZ��:� WHPDFLH� 52%2VHQLRU� SURMHNWRZDQH� MHVW�
WDN H� URGRZLVNR� GOD� RVyE� VWDUV]\FK� L� QLHSH QR�
VSUDZQ\FK�� -HVW� WR� LQWHUDNW\ZQ\� L� PRGXODUQ\� V\V�
WHP�ZVSRPDJDQ\�QRZ\PL�WHFKQRORJLDPL��SR]ZDOD�
M F\PL� QD� NRQWURO URGRZLVND� GRPRZHJR� L� VWDQX�
]GURZLD� PLHV]ND FyZ�� &HOHP� SURMHNWX� MHVW� RSUD�
FRZDQLH� SURWRW\SRZHJR� L� PRGXODUQHJR� V\VWHPX��
SU]H]QDF]RQHJR� UyZQLH � GR� ]DXWRPDW\]RZDQHJR�
ZVSDUFLD� RVyE� VWDUV]\FK�� :]URVW� G XJR FL� \FLD�

L� QLVNL� SU]\URVW� QDWXUDOQ\� Z� NUDMDFK� UR]ZLQL W\FK�
VSUDZLDM �� H� ]DXWRPDW\]RZDQLH� SURFHVyZ� RGSR�
ZLDGDM F\FK�]D�NRPIRUW�L�EH]SLHF]H VWZR�VHQLRUyZ�
PR H� E\ � MHG\Q\P� VSRVREHP� GOD� VNXWHF]QHJR� ]D�
SHZQLHQLD� LP�RSLHNL��Z�REOLF]X�EUDNX�NDGU\�SLHO �
JQLDUVNLHM�

:�QLHGDOHNLHM�SU]\V] R FL�URERW\ND�Z�DUFKLWHNWX�
U]H�PR H� E\ �Z\NRU]\VWDQD� QLH� W\ONR� GR� SURMHNWR�
ZDQLD��Z\WZDU]DQLD��PRQWD X�EXG\QNyZ�� DOH� WDN H�
GR�XF]\QLHQLD�QDV]\FK�GRPyZ� L�PLDVW�SU]HVWU]HQL
UHDJXM F � QD� ]PLHQLDM FH� VL � ZDUXQNL� ]HZQ WU]QH�
L�SRWU]HE\�X \WNRZQLNyZ��:�3ROVFH�V]DQVH�WHM�WUDQV�
IRUPDFML�V �]QDF]QH���]H�Z]JO GX�QD�REHFQ\��Z]JO G�
QLH�QLVNL�SR]LRP�]URERW\]RZDQLD��$OH�ZNUyWFH�LGHH�
WDNLH� MDN� SU]HP\V � ���� E G � PLD \� J ERNL� ZS \Z�
QD�EXGRZDQLH��SURMHNWRZDQLH�L�UHDOL]DFM �SURMHNWyZ�
DUFKLWHNWRQLF]Q\FK� L� XUEDQLVW\F]Q\FK�� Ä0R QD� MX
]DREVHUZRZD �� H� WHFKQRORJLD� ]DXWRPDW\]RZDQHJR�
EXGRZQLFWZD�� MHGQR]DGDQLRZH� URERW\� EXGRZODQH��
V\VWHP\�URERWyZ�VHUZLVRZ\FK�L�LQQH�WHFKQRORJLH�PL�
NURV\VWHPRZH� F] �VL �]�EXGRZDQ\P� URGRZLVNLHP��
VWDM F� VL � QLHRG F]Q\PL� HOHPHQWDPL� EXG\QNyZ��
NRPSRQHQWyZ� EXGRZODQ\FK�� ZEXGRZDQ\FK� PHEOL����
5RERW\ND� VWDMH� VL � ZV]HFKREHFQD� L� ]DF]\QD� ZLH
Z DVQH� \FLH�WZRU] F�QRZH� URGRZLVNR�´��

��� ']LVLDM� WUXGQR� MHVW� Z F]\ � 3ROVN � GR� SD VWZ�Z\VRFH� ]UR�
ERW\]RZDQ\FK�� :HG XJ� Ä1HZVZHHND´� �������������� Z� .RUHL�
3R XGQLRZHM�QD��������SUDFRZQLNyZ�SU]HP\V RZ\FK�SU]\SDGD�
���� URERWyZ�� SRGF]DV� JG\� Z� 3ROVFH� MHG\QLH� ��� URERWyZ� QD�
�������URERWQLNyZ�

��� 7��%URFN��&RQVWUXFWLRQ�5RERWLFV�HQDEOLQJ�,QQRYDWLYH�'LVUXS�
WLRQ�DQG�6RFLDO�6XSSRUWDELOLW\��,6$5&��PDWHULD \�NRQIHUHQF\MQH��
,QWHUQDWLRQDO�6\PSRVLXP�RQ�$XWRPDWLRQ�DQG�5RERWLFV�LQ�&RQ�
VWUXFWLRQ��9LOQLXV������±���������

����$WULXP��52%2VWXGLR��$6.��:$3:�������U�
����$WULXP��52%2VWXGLR��$6.��:$3:������



��

)��*UDPD]LR��0��.RKOHU��-��:LOOPDQQ��7KH�5RERWLF�7RXFK�
±�+RZ�5RERWV�&KDQJH�$UFKLWHFWXUH��3DUN�%RRNV�������

-��+DUWOH\��)OH[LEOH�$XWRPDWLRQ�LQ�-DSDQ��6SULQJHU�������
<��+DVHJDZD��1HZ�:DYH�RI�&RQVWUXFWLRQ�$XWRPDWLRQ�

DQG�5RERWLFV�LQ�-DSDQ��:DVHGD������
,QWHUQDWLRQDO�$VVRFLDWLRQ� IRU�$XWRPDWLRQ� DQG�5RERW�

LFV� LQ�&RQVWUXFWLRQ��5RERWV�DQG�$XWRPDWHG�0DFKLQHV� LQ�
&RQVWUXFWLRQ�� ,QWHUQDWLRQDO� $VVRFLDWLRQ� IRU� $XWRPDWLRQ�
DQG�5RERWLFV�LQ�&RQVWUXFWLRQ��������

-�� .HDWLQJ�� HW� DO���7RZDUG� VLWH�VSHFL¿�F� DQG� VHOI�VXI¿��
FLHQW� URERWLF� IDEULFDWLRQ� RQ� DUFKLWHFWXUDO� VFDOHV�� Ä6FL�
HQFH�5RERWLFV´��W�����Z\G����������

$�� 0HQJHV� �UHG����0DWHULDO� 3HUIRUPDQFH� ±� )LEURXV�
7HFWRQLFV�	�$UFKLWHFWXUDO�0RUSKRORJ\��+DUYDUG�8QLYHU�
VLW\�*6'���,6%1����������������������&DPEULGJH������

:�� -�� 0LWFKHOO�� 7KH� /RJLF� RI� $UFKLWHFWXUH�� 'HVLJQ��
&RPSXWDWLRQ�DQG�&RJQLWLRQ��0,7�������

'��3DUN��0��%HFKWKROG��'HVLJQLQJ�%LRORJLFDOO\�,QVSL�
UHG� 6PDUW� %XLOGLQJ� 6\VWHPV�� 3URFHVVHV� DQG�*XLGHOLQHV��
Ä,QWHUQDWLRQDO�-RXUQDO�RI�$UFKLWHFWXUDO�&RPSXWLQJ´��W������
QU����������V�����±�����

,��6PLWK��6��:DPX]LUL��0��7D\ORU��$XWRPDWHG�FRQVWUXF�
WLRQ�LQ�-DSDQ��PDWHULD \�,QVW��&LYLO�(QJ���������±���������

-��:RMWRZLF]�� HW� DO���$UFKLWHFWURQLFV�� 7RZDUGV� D� 5H�
VSRQVLYH� (QYLURQPHQW�� Ä,QWHUQDWLRQDO� -RXUQDO� RI� $UFKL�
WHFWXUDO�&RPSXWLQJ´��W�����QU���������

6��:URQD�� -��:RMWRZLF]��:\NRU]\VWDQLH� 6]WXF]QHM� ,Q�
WHOLJHQFML� L�5RERW\NL�Z�$UFKLWHNWXU]H� L�8UEDQLVW\FH��PD�
QXVFULSW��QLHSXEO���������

:��=XN��.LQHWLF�$UFKLWHFWXUH��5HLQKROG�������

-HU]\�:RMWRZLF]��SURI��]Z��GU�KDE��LQ ��DUFK�
6WHIDQ�:URQD��SURI��]Z��GU�KDE��LQ ��DUFK�

.DWHGUD�3URMHNWRZDQLD�$UFKLWHNWRQLF]QHJR
:\G]LD �$UFKLWHNWXU\�3ROLWHFKQLNL�:DUV]DZVNLHM

%LEOLRJUD¿�D

6��$GULDHQVVHQV��HW�DO���UHG����$GYDQFHV LQ�$UFKLWHFWX�
UDO� *HRPHWU\� ������ YGI� +RFKVFKXOYHUODJ�$*� (7+�=X�
ULFK���,6%1���������������������=XULFK������

6��$QGUHDQL��0��%HFKWKROG���5H�YROYLQJ�%ULFN��*HRP�
HWU\� DQG� 3HUIRUPDQFH� ,QQRYDWLRQ� LQ� &HUDPLF� %XLOGLQJ�
6\VWHPV�7KURXJK�'HVLJQ�5RERWLFV��>Z�@�.��*UDPD]LR��HW��
DO���UHG����)DEULFDWH��JEW�9HUODJ��=XULFK������

0�� %HFKWKROG�� 'HVLJQ� 5RERWLFV�� $� 1HZ� 3DUDGLJP�
LQ� 3URFHVV�%DVHG� 'HVLJQ�� >Z�@� 5�� 2[PDQ�� 7KHRULHV� RI�
WKH�'LJLWDO� LQ�$UFKLWHFWXUH��5RXWOHGJH�7D\ORU�	�)UDQFLV��
$ELQJGRQ������

0�� %HFKWKROG��'HVLJQ� 5RERWLFV�� 1HZ� 6WUDWHJLHV� IRU�
0DWHULDO� 6\VWHP�5HVHDUFK�� >Z�@�%��3HWHUV��7��3HWHUV�� ,Q�
VLGH�6PDUW�*HRPHWU\��-RKQ�:LOH\�	�6RQV��/RQGRQ�������
V�����±����

0��%HFKWKROG��3URGXFW�DQG�3URFHVV�$SSURDFKHV��>Z�@�
3�� 3LURR]IDU�� )�� 3LOOHU� �UHG���� 0DVV� &XVWRPLVDWLRQ� DQG�
3HUVRQDOLVDWLRQ� LQ�$UFKLWHFWXUH�DQG�&RQVWUXFWLRQ� 5RXW�
OHGJH�7D\ORU�	�)UDQFLV��$ELQJGRQ������

0�� %HFKWKROG�� .�� *ULJJV��&RIIHH�� &DNH�� &$'�&$0��
5HLQYHQWLQJ�WKH�8UEDQ�'LQHU��&DPEULGJH�±�+DUYDUG�'H�
VLJQ�6FKRRO��7HFKQRORJ\�5HSRUW�6HULHV��������

7�� %RFN�� ,6$5&�� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO�
6\PSRVLXP� RQ� $XWRPDWLRQ� DQG� 5RERWLFV� LQ� &RQVWUXF�
WLRQ��9LOQLXV������±����9LOQLXV�*HGLPLQDV�7HFKQLFDO�8QL�
YHUVLW\��'HSDUWPHQW�RI�&RQVWUXFWLRQ�(FRQRPLFV�	�3URS�
HUW\��9LOQLXV������

7�� %URFN�� 7�� /LQQHU�� 7KH &DPEULGJH� +DQGERRNV� RQ�
&RQVWUXFWLRQ� 5RERWLFV� VHULHV� IRFXVHV� RQ� WKH� LPSOHPHQ�
WDWLRQ�RI� DXWRPDWLRQ�DQG� URERW� WHFKQRORJ\� WR� UHQHZ� WKH�
FRQVWUXFWLRQ�LQGXVWU\� YROXPH��±��������

*6'�'HVLJQ�5RERWLFV�*URXS��0DWHULDO�3URFHVVHV�DQG�
6\VWHPV� 5HVHDUFK�� KWWS���UHVHDUFK�JVG�KDUYDUG�HGX�GUJ�
FDWHJRU\�URERWLF�V\VWHPV�



��

����%DFNJURXQG

'HVLJQ� DLGHG� E\� FRPSXWHU� LV� HVWDEOLVKHG� DQG� LW�
LV� IXQGDPHQWDO� WR� WKH� FXUUHQW� HPHUJHQFH� RI� URERW�
LFV� LQ� DUFKLWHFWXUH�� 7KH� VHPLQDO� GRFWRUDWH� RI� ,YDQ�
6RXWKHUODQG�� DW�0,7� JDYH� ULVH� WR� WKH� GLVFLSOLQH� RI�
FRPSXWHU� JUDSKLFV�� -XVW� IRXU� \HDUV� ODWHU�� DQ� DUFKL�
WHFWXUDO�VWXGHQW��IXWXUH�GLUHFWRU�RI�0,7�0HGLD�/DE��
1LFRODV� 1HJURSRQWH� SXEOLVKHG� KLV� DUWLFOH� 7RZDUG�
D� 7KHRU\� RI�$UFKLWHFWXUH�0DFKLQHV��ZKLFK� EHFDPH�
WKH� VXEMHFW� RI� KLV� VXEVHTXHQW� ERRN���+H� IRUHFDVWHG�
WKH�QHZ�SUDFWLFH�RI�GHVLJQ��³,Q�DQ�DUFKLWHFW�PDFKLQH�
SDUWQHUVKLS�SHUKDSV�WKH�PRVW�UHOHYDQW�VHQVRU\�LQWHU�
IDFHV�DUH�YLVXDO��&RPSXWHU�JUDSKLFV�WHFKQLTXHV�KDYH�
EHFRPH� WKH�SDUDGLJP� IRU�FRPSXWHU�DLGHG�DUFKLWHF�
WXUH� V\VWHPV�� EXW� EH\RQG� LQSXWWLQJ� DQG� RXWSXWWLQJ�
OLQHV� DUFKLWHFWXUH� PDFKLQHV� PXVW� KDYH� H\HV� >DQG�
HDUV� DQG� ���@�� 6HWWLQJ� DVLGH� WKH� SKDQWDVPDJRULD� RI�
URERW�GHVLJQHUV�� FRQVLGHU� VSHDNLQJ�ZLWK�D�PDFKLQH�
WKDW� VHHV�\RX�� ,Q�RXU�SUHVHQW�FXOWXUH� WKH� WKRXJKW� LV�
IRROLVK�RU�IULJKWHQLQJ��7R�RXU�FKLOGUHQ�LW�ZLOO�EH�DQ�
RUGLQDU\�RFFXUUHQFH�´�

7KH� ¿�UVW� YHUVLRQ� RI� $XWRFDG� �������� LQLWLDOO\�
LQWHQGHG� IRU� WKH� HOHFWURQLF� FLUFXLWV� OD\RXW�� ZDV�
PDVVLYHO\� DGRSWHG� E\� DUFKLWHFWV� RQ� MXVW� UHOHDVHG�
,%0�3&��6RRQ�FRQQHFWHG�WR�LW�ZHUH�¿�UVW�DXWRPDWHG�
SHULSKHUDOV��WKH�YHFWRU�JUDSKLF�SHQ�SORWWHU��IROORZHG�
IHZ�\HDUV�ODWHU�E\�ODVHU�PLOOLQJ�PDFKLQHV���'�SULQ�
WHUV� DQG�&1&���D[LV� URXWHUV��$OO�ZHUH�DEOH� WR�DEOH�
WR� FRQYHUW� GLJLWDO� LQVWUXFWLRQ� WR� DQDORJXH� IRUPDW�
DQG�XVHG�LQ�GHVLJQ��UDSLG�SURWRW\SLQJ�DQG�IRU�PDN�
LQJ� VFKHPDWLF� PRGHOV� LQ� WKH� \HDUV� WR� FRPH�� 7KH�
ZLGHVSUHDG� DGRSWLRQ� RI� GLJLWDO� SHULSKHUDOV�� DORQJ�
VLGH� WKH� DFFHSWDQFH� RI� SHUVRQDO� FRPSXWHUV� DQG� WKH�
GHYHORSPHQW�RI�GLVWULEXWHG�GHVLJQ�FROODERUDWLRQ�RQ�
QHWZRUNV� UDGLFDOO\�FKDQJHG� WKH�DUFKLWHFW¶V�SUDFWLFH��
7KH� SURFHVV� RI� FUHDWLQJ� D� GHVLJQ� SURMHFW� EHFDPH�
DFFHVVLEOH�QRW�RQO\�WR�FRQVXOWDQWV��EXW�DOVR�WR�SXEOLF�
DQG� FOLHQWV�� 7KH� VLJQL¿�FDQFH� RI� GLJLWDOO\� UHFRUGHG�

SURMHFW�ZDV�UHFRJQL]HG�E\�%LOO�0LWFKHOO�ZKR�DQWLFL�
SDWHG�%,0��³'HVLJQ� WRGD\�FRXOG�EH�VHHQ�DV� UHSRUW�
IURP�WKH�FXUUHQW�VWDWH�RI�WKH�SURMHFW�GDWDEDVH´�

,QGXVWULDO�SUHIDEULFDWLRQ�DQG�PDVV�SURGXFHG�KRXV�
LQJ�ZHUH�LPSRUWDQW�SDUW�RI�PRGHUQLVW�HWKRV��3DFNDJHG�
+RXVH� E\� .RQUDG�:DFKVPDQQ� DQG�:DOWHU� *URSLXV�
GHYHORSHG� LQ� ����¶V� VWDQGV� RXW� DV� LQWHUHVWLQJ� FDVH�
�)LJ���D���*URSLXV�VDZ� WKH�PDFKLQH�DV�D�SRWHQWLDOO\�
GHKXPDQL]LQJ�IRUFH�WKDW�PDQ�KDG�WR�FRQWURO��:DFKV�
PDQQ�� ZKR� ZDV� TXRWHG� DV� VD\LQJ�� ³7RPRUURZ� LV�
HYHU\WKLQJ´�� KDG�SHUFHSWLRQ�RI� WHFKQRORJ\� DV� D� OLE�
HUDWLQJ� IRUFH� LQ� DUFKLWHFWXUH�� )HZ� GHFDGHV� ODWHU� KH�
GHYHORSHG� /RFDWLRQ� 2ULHQWDWLRQ� 0DQLSXODWRU� ZLWK�
VHYHQ� GHJUHHV� RI� IUHHGRP� �)LJ�� �E��� $FFRUGLQJ� WR�
%URFN� ³.RQUDG� :DFKVPDQQ� DQG� KLV� WHDP� UHDOL]HG�
WKH�JDS�RI� WKH�DXWRPDWHG�DVVHPEO\� V\VWHPV�DV�PLV�
VLRQ�FULWLFDO�IRU�WKH�LQWURGXFWLRQ�RI�WRWDOO\�LQGXVWULDO�
L]HG�DQG�DXWRPDWHG�EXLOGLQJ�V\VWHPV��7KLV�DSSURDFK�
LV� D� VLJQ� RI� D� KLJKO\� YDOXDEOH� YLHZ� RI� WKH� LQWHUGH�
SHQGHQFLHV� EHWZHHQ� WKH� SURGXFWLRQ� DQG� DVVHPEO\�
V\VWHPV�DQG�WKH�EXLOGLQJ�V\VWHPV�DQG�FRQFHSWV��7KLV�
NLQG� RI� KROLVWLF� DSSURDFK� FRQFHUQLQJ� WKH� WHFKQLFDO�
DQG� WHFKQRORJLFDO� QHHGV� DQG� UHTXLUHPHQWV� RI� WKH�
FRQVWUXFWLRQ�� SURGXFWLRQ� DQG� DVVHPEO\� V\VWHPV�� LV�
FXUUHQWO\�ZHOO�NQRZQ�DV�5RERW�2ULHQWHG�'HVLJQ�´�

7KH� ����¶V� HPHUJHQFH� RI� WKH� ¿�UVW� LQGXVWULDO�
URERWV�OLNH�8QLPDWH��)LJ���D��ZDV�UHPRWH�WR�WKH�SUH�
YDLOLQJ� SUDFWLFH� RI� DUFKLWHFWXUDO� GHVLJQ� DW� WKH� WLPH��
EXW�WRGD\��VLWXDWLRQ�LV�GLIIHUHQW��,Q�WKH�HUD�RI�,QGXVWU\�
����ZKHUH�³SURGXFW�LWVHOI�ZLOO�SOD\�D�VLJQL¿�FDQW�UROH�
LQ�HDFK�RI�LWV�SKDVHV�³/LIH´��IURP�FRQFHSW�GHYHORS�
PHQW�� SURMHFW� GHYHORSPHQW�� YLUWXDO� SURGXFWLRQ� DQG�
UHDO��DXWRPDWHG�DQG�URERWLF��TXDOLW\�FRQWURO��PDUNHW�
RIIHU��ORJLVWLFV��LQFOXGLQJ�VHUYLFH�DQG�UHSDLUV��XQWLHV�
RI�ZDVWH�JHQHUDWHG�IURP�LWV�FRPSOHWHG�RSHUDWLRQ��DOO�
SKDVHV�DUH�PDQDJHG�,QIRUPDOO\�DQG�UHPRWHO\�±�RYHU�
WKH�,QWHUQHW�´�

7RGD\�� URERWLFV� DQG� DUFKLWHFWXUH� DUH� QR� ORQJHU�
VWUDQJHUV�� 3URWRW\SLQJ� RQ� QXPHULFDOO\� FRQWUROOHG�

52%27�$,'('�'(6,*1��$5&+,7(&785(�:,7+�0(&+$7521,&6

-(5=<�:2-72:,&=��67()$1�:521$

�� ,�� 6XWKHUODQG�� FUHDWHG� WKH� ¿�UVW� LQWHUDFWLYH� DQG� SDUDPHWULF�
JUDSKLFV�SURJUDP�LQ�������SXEO��LQ�KLV�3K�'��WKHVLV��6NHWFKSDG��
$�0DQ�0DFKLQH�*UDSKLFDO�&RPPXQLFDWLRQ�6\VWHP��0,7��������
�� 1��1HJURSRQWH��7KH�DUFKLWHFWXUH�PDFKLQH��0,7�3UHVV��������S����
�� 1��1HJURSRQWH�� 7RZDUG� D� 7KHRU\� RI�$UFKLWHFWXUH�0DFKLQHV��
³-RXUQDO�RI�$UFKLWHFWXUDO�(GXFDWLRQ´��0DUFK�������S�����

�� 7�� %RFN�� :�� 9�� /DXHU�� /RFDWLRQ� 2ULHQWDWLRQ� 0DQLSXODWRU�
E\� .RQUDG�:DFKVPDQQ�� -RKQ� %ROOLQJHU� DQG� ;DYLHU�0HQGR]D��
$XWRPDWLRQ�DQG�5RERWLFV�LQ�&RQVWUXFWLRQ��,6$5&��������S����
�� 0��2OV]HZVNL��0HFKDWURQL]DFMD�SURGXNWX�L�SURGXNFML�±�SU]H�
P\V ������3$5��QU���������



��

PDFKLQHV� DQG� EXLOGLQJ� GLJLWDOO\� FRQFHLYHG� DUFKL�
WHFWXUH� OHDGV� WR� URERWLFV� DSSOLFDWLRQV� LQ� PRGHO�
OLQJ�� IDEULFDWLRQ� DQG� DVVHPEO\�� ,Q� WKH� DXWRPRWLYH�
DQG� HOHFWURQLFV� LQGXVWU\�� WKH� XVH� RI� DXWRPDWLRQ� LV�
DOUHDG\�ZLGHVSUHDG��5RERWLFV� LQ�EXLOGLQJ� FRQVWUXF�
WLRQ�KDV�QR�OHVV�SRWHQWLDO�DQG�LWV�JOREDO�LPSDFW�ZLOO�
VRRQ� DIIHFW� WKH� DUFKLWHFW¶V� GHVLJQ�� HGXFDWLRQ� DQG�
WKHLU� SURIHVVLRQDO� SUDFWLFH�� ,Q� WKH� QHDU� IXWXUH� ZH�
H[SHFW�WR�H[SHULHQFH�KLJKO\�DXWRQRPRXV��QHWZRUNHG�
FROODERUDWLQJ� URERW� V\VWHPV� FRQVWUXFWLQJ� LQ� WKH� LQ�
UHDO�WLPH�FXVWRP�GHVLJQHG�SURGXFWV�DQG�FRQWUROOLQJ�
XELTXLWRXV�UHVSRQVLYH�EXLOG�HQYLURQPHQWV�

���)DEULFDWLRQ�	�$VVHPEO\

,QWHJUDWLRQ� RI� SDUDPHWULF� GHVLJQ�� SURJUDPPLQJ��
PDWHULDOLW\� GDWD� DQG� WKH� HQYLURQPHQWDO� IDFWRUV�
EHFRPHV�HVVHQWLDO�WR�WKH�XVH�RI�URERWV�LQ�WKH�EXLOG�
LQJ� SURFHVV�� 7KH� FULWLFDO� JHQHUDWLRQ� RI� IXQFWLRQV�
DV� ZHOO� DV� IRUPV� LV� WKH� FRQVHTXHQFH� RI� WKH� XVH� RI�
URERWV� LQ� DUFKLWHFWXUH�� .RKOHU� GLVFXVVLQJ� WKH� ZRUN�
RI� KLV� ODE� RQ� (7+� LQYROYLQJ� URERWLFV� LQ� GHVLJQ�
ZULWHV��³7RGD\�ZH�DUH�ZLWQHVVLQJ�D�³VHFRQG�GLJLWDO�
DJH´� RI� DUFKLWHFWXUH�� ZKLFK�� WKURXJK� WKH� LQWURGXF�
WLRQ� RI� WKH� URERW�� ¿�QGV� LWV� FRQWHPSRUDU\� H[SUHV�
VLRQ� DQG� SRWHQWLDO� WR� WKULYH�� OW� LV� QRZ� SRVVLEOH� WR�
UHJDUG� FRPSXWHU� SURJUDPPLQJ� DQG� DUFKLWHFWXUDO�
FRQVWUXFWLRQ�DV�FRQGLWLRQDO�XSRQ�HDFK�RWKHU��DQG�WR�
VHH�WKHLU�UHFLSURFLW\�DV� IXQGDPHQWDO� WR�DUFKLWHFWXUH�
LQ�WKH�GLJLWDO�DJH�´�

)RU�DUFKLWHFWV�WR�IDEULFDWH�DQG�WR�DVVHPEOH�EXLOG�
LQJ�XVLQJ�URERWV��WKH�GHVLJQ�GDWDEDVH�PXVW�EH�DYDLO�
DEOH�LQ�GLJLWDO�IRUPDW��:KHQ�WKLV�GDWD�LV�XVHG�³LQ�WKH�
UHDO�WLPH´��GXULQJ�WKH�SDUDOOHO�DQG�UHFXUVLYH�GHVLJQ��
SURWRW\SLQJ�DQG�LPSOHPHQWDWLRQ�SURFHVVHV��WKHQ�WKH�
LPSDFW� RI� URERWV� VWDUWV� WR� UHYROXWLRQL]H� DUFKLWHF�
WXUH��$IWHU�GHOHJDWLQJ�DFW�RI�FRQVWUXFWLRQ� WR�EXLOGHU�
IRU� WKH� ODVW� IHZ� FHQWXULHV� WKH� GHVLJQHU� ZLOO� VRRQ�
UHWXUQ� WR� GLUHFW� FRQWDFW� ZLWK� WKH� UHDO� SURMHFW� PDN�
LQJ�� EHFRPLQJ� D� NLQG� RI� GLJLWDO� DUWLVDQ�� RU� FUDIWV�
PDQ��%,0� ±�%XLOGLQJ� ,QIRUPDWLRQ�0RGHOLQJ� SOD\V�
DQ�LPSRUWDQW�UROH�LQ�WKLV�SURFHVV��8QOLNH�WUDGLWLRQDO�
&$'�SURJUDPV��LW�LV�QRW�MXVW�D�SURFHVV�RI�JHQHUDWLQJ��
EXW� DOVR�PDQDJLQJ�GLJLWDO� UHSUHVHQWDWLRQV�RI�SK\VL�
FDO� DQG� IXQFWLRQDO� DVSHFWV� RI� DUFKLWHFWXUH� WKURXJK�
RXW�LWV�OLIH�WLPH��%,0�LQ�FRQMXQFWLRQ�ZLWK�URERWLFV�LV�
DOUHDG\�HQWHULQJ�WKH�FRQVWUXFWLRQ�LQGXVWU\��5RERWLFV�
LQWHJUDWHG�ZLWK�%,0��%XLOGLQJ�,QIRUPDWLRQ�6\VWHP��

DUH� XVHG� ZLWK� WKH� JURZLQJ� IUHTXHQF\� E\� 6NDQVND�
1RUZD\�RQ�LWV�FRQVWUXFWLRQ�VLWHV��)LJ���E��

3DUDPHWULF� GHVLJQ� LV� LQFUHDVLQJO\� FRPPRQ�
LQ� DUFKLWHFWXUH� DV� LW� PDNHV� YHUVLRQLQJ�� LWHUDWLRQ��
PDVV�FXVWRPL]DWLRQ� DQG� FRQWLQXRXV� GLIIHUHQWLD�
WLRQ� RI� FXVWRPL]HG� HOHPHQWV� SRVVLEOH�� 3DUDPHWULF�
PRGHO� FDQ� EH� UHYLVHG�� RSWLPL]HG� DQG� IDEULFDWHG� LQ�
IUDJPHQWV�� )RU� H[DPSOH� WKH� IDEULFDWLRQ� SDQHOV� IRU�
=DKD�+DGLG�$UFKLWHFWV��'RQJGDHPXQ�'HVLJQ�3OD]D�
LQ�6HRXO�UHTXLUHG�URERWLF�WHFKQRORJ\�IRU�PRXOG�SUR�
GXFWLRQ�� EXW� DVVHPEO\�ZDV� GRQH�ZLWK� FRQYHQWLRQDO�
PHWKRGV�LPSDFWLQJ�WKH�FRVW�RI�WKH�SURMHFW��)RU�DUFKL�
WHFWXUH� WR� UHDFK� FRPSOHWHO\� ,QGXVWU\� ���� OHYHO� WKH�
SURFHVV� RI� DVVHPEO\� DQG� HUHFWLRQ� RI� LW� KDV� WR� EH�
DXWRPDWHG�ZLWK�URERWLFV��)LJ������

,Q� WKH� ',$1$� �'\QDPLF� ,QWHUDFWLYH� 5RERWLF�
$VVLVWDQW�IRU�1RYHO�$SSOLFDWLRQV��SURMHFW��WKH�.XND�
URERW� ZDV� XVHG� WR� LQVWDOO� LUUHJXODUO\� SRVLWLRQHG�
ZRRGHQ� VSDFHV�� 7KH� JHRPHWU\� DQG� PDWHULDO� IRXQG�
ZHUH� UHTXLUHG� WR� XVH� D� PRXQWLQJ� WHFKQLTXH� WKDW�
HQDEOHG�G\QDPLF�GHWHFWLRQ�DQG�WRRO�UHVSRQVH�WR�DQ\�
GHYLDWLRQ�IURP�WKH�DVVXPHG�GLPHQVLRQ��)LJ������7KH�
SURMHFW� XVHV� D� VHYHQ�D[LV� URERW� 7KH� .8.$� /%5�
LLZD��ZKLFK�LV�GLVWLQJXLVKHG�E\�WKH�IDFW�WKDW�IRU�HDFK�
D[LV��ZKLOH�ZRUNLQJ��WKH�WRUTXH�LV�PHDVXUHG��7RUTXH�
VHQVRUV�KDYH�EHHQ� LQWURGXFHG�KHUH� WR�HQDEOH�D�VDIH�
URERW� WR� FRRSHUDWH� ZLWK� KXPDQV� DQG� WR� UHVLJQ� WKH�
URERWLF�DUPV�IURP�HQFRXQWHUHG�REVWDFOHV�ZKHQ�WKH\�
UHDFK� WKH� SUHVHW� WRUTXH� DQG� WR� SURJUDP� E\� PDQX�
DOO\�JXLGLQJ�WKH�URERWLF�DUP�E\�WKH�RSHUDWRU��,Q�WKH�
',$1$� SURMHFW�� WKHVH� VHQVRUV� ZHUH� XVHG� WR� GHWHFW�
LQDFFXUDFLHV�GXULQJ�DVVHPEO\�DQG�DVVHPEO\�LWVHOI�WR�
FRPSHQVDWH� IRU� ODUJH� LQDFFXUDFLHV� RQ� FRQVWUXFWLRQ�
VLWHV�� 7KH�',$1$� SURMHFW� ZDV� WR� EHFRPH� D�PDMRU�
VWHS� WRZDUGV� WKH� LPSOHPHQWDWLRQ�RI� LQGXVWU\����� LQ�
WKH�DVVHPEO\�RI�HOHPHQWV�RQ�WKH�FRQVWUXFWLRQ�VLWH�

5RERWV� DV� D� ¿�QLVKLQJ� WRRO� XVHG� E\� DUFKLWHFWV�
ZHUH�XVHG�LQ�WKH�$5268�0LOHVWRQH��$UWLVWLF�5RERW�
6XUIDFH�3URFHVVLQJ� IRU�6WRQH�SURMHFW�� OHG�E\�6LJULG�
%UHOO�&RNFDQ�� 7KRPDV� %RFN� DQG� $QGUHDV� 0�OOHU��
IXQGHG�E\�WKH�(XURSHDQ�8QLRQ��7KH�SXUSRVH�RI�WKH�
VWXG\�ZDV��DPRQJ�RWKHU�WKLQJV��WKH�UHFRQVWUXFWLRQ�RI�
WKH�KDQG�ZRUNHG�VWRQH�VWUXFWXUH��EXW�XVLQJ�D�URERW��
&XUUHQWO\�� WKHUH� DUH� QR� VNLOOHG� FUDIWVPHQ� ZKR� FDQ�
ZRUN� WKH� VWRQH� VXUIDFH� DFFRUGLQJ� WR� WKH� KLVWRULFDO�
SDWWHUQ�� 3UHYLRXV� DWWHPSWV� WR� DXWRPDWH� WKH� SURFHVV�
GLG� QRW� UHVXOW� LQ� VDWLVIDFWRU\� DQG� KRPRJHQHRXV�
UHVXOWV� WKDW� ZRXOG� UHVHPEOH� WKH� UHVXOWV� RI� PDQXDO�

�� 0��.RKOHU�� HW� DO���7KH� 5RERWLF� 7RXFK��+RZ�5RERWV� &KDQJH�
$UFKLWHFWXUH��3DUN��������S����



��

SURFHVVLQJ��7KH� VWXGLHV� LQFOXGHG� GHWDLOHG� FKLVHOLQJ�
PRWLRQ� DQDO\VLV� GXULQJ�PDQXDO� SURFHVVLQJ� DQG� WKH�
LPSOHPHQWDWLRQ�RI�WKH�REWDLQHG�UXOHV�LQ�WKH�ZRUN�RI�
WKH�DFWXDWRU��)LJ�����

7KH� URERWV� IRU� DXWRPDWLF� EULFN� OD\LQJ�PDVRQU\��
GHYHORSPHQW� RI� URERWLF� SUHIDEULFDWLRQ� RI� ZDOO� HOH�
PHQWV�ZHUH� DPRQJ�¿�UVW� XVHG� LQ� DVVHPEO\��7KH�(8�
SURMHFW� 52&&2�� 5RERW� &RQVWUXFWLRQ� 6\VWHP� IRU�
&RPSXWHU� ,QWHJUDWHG� &RQVWUXFWLRQ� ZDV� GHYHORSHG�
E\�FRQVRUWLXP�RI�UHVHDUFKHV�DQG�LQGXVWULDO�SDUWQHUV�
IURP�*HUPDQ\��6SDLQ�DQG�%HOJLXP��,W�FODLPHG����P�
UHDFK�DQG�SD\ORDG�RI�XS�WR�����NJ��)RXU�\HDUV�ODWHU�
WKH� URERWLF� DVVHPEO\� PHWKRG� ZDV� UHGHYHORSHG� DW�
WKH�(7+�DQG�DSSOLHG� LQ�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�
:LQHU\�DW�*DQWHQEHLQ�E\�*UDPD]LR�	�.RKOHU��7KH�
�������EULFNV�ZHUH�SRVLWLRQHG�DFFRUGLQJ�WR�FRPSOH[�
VFUHHQ� SDWWHUQ� JHQHUDWHG� LQ� SDUDPHWULF� SURJUDP� DW�
WKH�GHVLUHG�SRVLWLRQ� DQG� LQ�SUHIDE�SDQHO� IRUP�XVHG�
LQ�WKH�ZLQHU\�FRQVWUXFWLRQ��)LJ����

$PRQJ� WUHQGV� LQ� FRQVWUXFWLRQ� DXWRPDWLRQ� ZLWK�
URERWLFV� WKH� XVH� RI� *36� IRU� GDWD� FROOHFWLRQ� LV�
EHFRPLQJ�YHU\�VLJQL¿�FDQW��7KH�DSSOLFDWLRQV�LQFOXGH�
DXWRPDWLF� WUXFN� JXLGDQFH� DQG� XVH� RI� SHUVRQDO� GDWD�
DVVLVWDQFH�RU� WDEOHWV�ZLWK�*36�DQG�ZHE�GDWD� WUDQV�
PLVVLRQ�PDNHV�QHZ�DSSOLFDWLRQV�SRVVLEOH��6DIHW\�RI�
RSHUDWRUV� LV� FULWLFDO� VLQFH�PDQ\�FRQVWUXFWLRQ�ZRUN�
HUV� DUH� LQMXUHG� RU� NLOOHG� LQ� FRQVWUXFWLRQ� DFFLGHQWV��
)RU� H[DPSOH� WKH� KHOPHW� LQWHJUDWHG� FDPHUD�� *36��
FDSDEOH�RI�SHUVRQQHO�WUDFNLQJ�DQG�ZDUQLQJ�DQG�FRQ�
À�LFWV� LV� EHFRPLQJ� SRSXODU� RQ� ODUJH� SURMHFWV� VLWHV��
$�ZHDUDEOH�H[RVNHOHWRQ�URERW� LV�SRWHQWLDOO\�DEOH� WR�
RIIHU�WKH�DVVHPEO\�RSHUDWRU�ZLWK�PRUH�VWUHQJWK�DQG�
DOORZ� WR� DVVLVW� KHU� LQ� KDQGOLQJ� KHDY\� WRROV� GXULQJ�
WKH�FRQVWUXFWLRQ��)LJ�����

7KH� DVVHPEO\� RI� VWHHO�EDVHG� EXLOGLQJV� RIWHQ�
LQYROYHV� ZHOGLQJ�� VXFK� DV� FROXPQ�WR�FROXPQ� DQG�
FROXPQ�WR�EHDP� MRLQWV�� 7KH� -DSDQHVH� :5� PRELOH�
URERW�SHUIRUPV�D�YDULHW\�RI�FROXPQ�WR�FROXPQ�ZHOG�
LQJ��7KH� VWHHO� FROXPQV�RI�XS� WR�����PP� WKLFNQHVV�
FDQ� EH� URXQG��� VTXDUH��� RU� +�VKDSHG�� DV� ZHOO� DV�
ER[�VHFWLRQDO�PHPEHUV��)RU�FROXPQ�WR�EHDP�ZHOG�
LQJ��WKHUH�LV�D�FRPELQDWLRQ�RI�ZHOGHU�WUDQVSRUW�W\SH�
ZKLFK�FDQ�UXQ�RQ�GHFNV�DQG�D�W\SH�ZKLFK�FDQ�ZHOG�
ORZHU�À�DQJHV�IURP�EHORZ�

$XWRPDWLRQ� DQG� URERWL]DWLRQ� RI� WKH� FRPSOHWH�
EXLOGLQJ� HUHFWLRQ� LV� WKH� PRVW� H[FLWLQJ� H[SHULHQFH��
$SSO\LQJ� WR� WKH� KLJK�ULVH� EXLOGLQJ� WKHUH�ZHUH� VHY�

HUDO� -DSDQHVH� SURMHFWV�� 7KH� PRVW� VLJQL¿�FDQW� LV� WKH�
60$7� V\VWHP� GHYHORSHG� E\� 6KLPL]X� �0L\DWDNH��
�������,W�ZDV�XVHG�IRU�FRQVWUXFWLRQ�RI�PRUH�WKDQ����
VWRULHV� RI¿�FH� EXLOGLQJ�� ,W� FRQVLVWV� RI� DOO�ZKHDWHDU��
IXOO�URERWLF� IDFWRU\�RQ� WKH� WRS�RI� WKH�EXLOGLQJ��7KH�
OLIW�XS�PHFKDQLVP�DXWRPDWLFDOO\�UDLVHV�WKH�FRQVWUXF�
WLRQ� SODQW� DQG� DW� WKH� VDPH� WLPH� UDLVHV� WKH� RQ�VLWH�
IDFWRU\��FDOOHG�¿�HOG�IDFWRU\�

���&DVH�VWXGLHV�

7KH�VHOHFWHG�UHVHDUFK�SURMHFWV�OLVWHG�EHORZ�FRPH�
IRUP� OHDGLQJ� VFKRROV� RI� DUFKLWHFWXUH� DQG� DUH� IRO�
ORZHG� E\� WKH� VKRUW� UHYLHZ� RI� FRQVWUXFWLRQ� URERW�
LFV� DQG� DXWRPDWLRQ� LQ� -DSDQ�� 7KH� SUHVHQFH� RI� DQ�
LQGXVWULDO� URERWV� LQ� DUFKLWHFWXUDO� UHVHDUFK� ODEV� LV�
LQFUHDVLQJO\� FRPPRQ��$W� (7+� LW� LV� FHQWUDO� LQ� WKH�
UHVHDUFK� DQG� GHYHORSPHQW� RI� SURWRW\SLFDO� EXLOGLQJ�
SURFHVV� �)LJ�� ���� ³,W� RIIHUV�D�QHZ�DSSURDFK� IRU� WKH�
FRQVWUXFWLRQ�RI�QRQ�UHJXODU�VSDWLDO�VWUXFWXUHV��VLQFH�
D� ��D[LV� URERWLF� DUP� FDQ� SUHFLVHO\�PRYH�� SRVLWLRQ��
RULHQW�DQG�KROG�D�EXLOGLQJ�HOHPHQW�LQ�VSDFH��VRPH�
WKLQJ� D� KXPDQ� FDQQRW� DFFRPSOLVK�ZLWKRXW� D� UHIHU�
HQFH� V\VWHP� DQG� VXSSRUW� VWUXFWXUH�´�� 3URI��$FKLP�
0HQJHV�DW�78�6WXWWJDUW��:DWHU�6SLGHU�3DYLOLRQ�XVHG�
DQ�LQGXVWULDO�URERW�WR�OD\�FDUERQ�¿�EHU�DGDSWLYHO\�WR�
WKH�LQVLGH�VXUIDFH�RI�DQ�LQÀ�DWDEOH�VWUXFWXUH�E\�VHQV�
LQJ�SUHVVXUH��)LJ�����

7KH� UHFHQW� SDSHU� SXEOLVKHG� LQ�6FLHQFH�5RERWLFV�
WLWOHG�$UFKLWHFWXUDO�5RERW��7RZDUG�VLWH�VSHFL¿�F�DQG�
VHOI�VXI¿�FLHQW� URERWLF� IDEULFDWLRQ� RQ� DUFKLWHFWXUDO�
VFDOHV� DQG FDPH�RXW�RI�0,7�0HGLD�/DE��,WV�DXWKRUV�
KDYH�GHVFULEHG� D� URERW� WKDW� FRXOG�SHUIRUP�GLI¿�FXOW�
WDVN�DQG�FRQVWUXFWLRQV�DV�DQ�DXWRPDWHG�EXLOGLQJ�V\V�
WHP� WKDW� FRXOG�TXLFNO\�EH� DGDSWHG�DQG�PRGL¿�HG� WR�
VLWH�VSHFL¿�F� FRQVWUDLQWV�� ³$Q� DXWRPDWHG� V\VWHP� IRU�
WKH� FRQVWUXFWLRQ� RI� DUFKLWHFWXUDO� VWUXFWXUHV� XWLOL]HV�
ORFDO�HQYLURQPHQWDO�GDWD�IRU�SURFHVV�FRQWURO«�'DWD�
FROOHFWLRQ�FDSDELOLWLHV�FDQ�DOVR�VXSSRUW�PRUH�GLUHFW��
GHWDLOHG�FRQVWUXFWLRQ�FDOFXODWLRQV��JHQHUDWLQJ�YDOX�
DEOH� GDWDVHWV�� DQG� GHVFULELQJ� WKH� FRQVWUXFWLRQ� RI�
WKH� VWUXFWXUH� LQ� GHWDLO�´ 5RERW� FDQ�RSHUDWH� DXWRQR�
PRXVO\�ZKDW�PDNHV�LW�LGHDO�LQ�DQ�XQIDYRXUDEOH�HQYL�
URQPHQW��)LJ�������

,V�PRGHUQ�-DSDQ�EXLOG�E\� URERWV"�<HV�� WKH�DXWR�
PDWHG�DUFKLWHFWXUH�FRQVWUXFWLRQ�RULJLQDWHG� LQ�-DSDQ�
LQ� HDUO\� ����¶V� UHVXOWLQJ� LQ� LPSURYH� SURGXFWLY�

�� .��*UDPD]LR� HW� DO��� ������(7+�±�6ZLVV� )HGHUDO� ,QVWLWXWH� RI�
7HFKQRORJ\�LQ�=XULFK�

�� -�� .HDWLQJ� HW� DO��� $UFKLWHFWXUDO� 5RERW�� 7RZDUG� VLWH�VSHFL¿�F�
DQG� VHOI�VXI¿�FLHQW� URERWLF� IDEULFDWLRQ� RQ� DUFKLWHFWXUDO� VFDOHV��
Ä6FLHQFH�5RERWLFV´��YRO�����LVVXH���������



��

LW\� VDIHW\� DQG� PDVVLYH� DFFHSWDQFH� RI� DXWRPDWLRQ��
/DERXU� VKRUWDJHV� DQG� DJLQJ� ZRUN� IRUFH� FDOOHG� IRU�
WKH� LQFUHDVHG� SURGXFWLYLW\� WKURXJK� WKH� XVH� RI� VLQ�
JOH�WDVN��KXPDQ�PDFKLQH�FRQVWUXFWLRQ�V\VWHPV��7KH�
RSHUDWRUV� SURYLGHG� LQLWLDOO\� VHQVRU\� DELOLWLHV�ZKLFK�
ZHUH� WRR� WHFKQRORJLFDOO\� GLI¿�FXOW� IRU� VXFFHVVIXO�
DXWRPDWLRQ�� ³7RGD\�� LQWHJUDWHG� FRQVWUXFWLRQ� DXWR�
PDWHG�V\VWHPV�FRQVLVW�RI�IRXU�IXQGDPHQWDO�HOHPHQWV��
D�WHPSRUDU\�FRYHUHG�ZRUNLQJ�SODWIRUP�DQG�MDFNLQJ�
V\VWHP�� DQ� DXWRPDWHG� PDWHULDO� KDQGOLQJ� V\VWHP�
DQG� FHQWUDOL]HG�RQ�VLWH� LQWHJUDWHG� FRQWURO� FHQWUH�´�

$PRQJ� H[DPSOHV� RI� LQWHJUDWHG� FRQVWUXFWLRQ� DXWR�
PDWLRQ� V\VWHPV� DUH� WKH� 2ED\DVKL� &RUSRUDWLRQ¶V�
$XWRPDWHG� %XLOGLQJ� &RQVWUXFWLRQ� 6\VWHP� �$%&6��
DQG�WKH�%LJ�&DQRS\�V\VWHP��)LJ������

$FFRUGLQJ�WR�UHFHQW�DUWLFOH�LQ�0D\�LVVXH�RI�-DSDQ�
7LPH�FRQVWUXFWLRQ�VLWHV�DUH�H[SHULHQFLQJ�D�QHZ�ZDYH�
RI� DXWRPDWLRQ�� 'XH� WR� WKH� LQFUHDVLQJ� VKRUWDJH� RI�
ODERXUHUV� DQG� DJLQJ� ODERU�� DERXW� ��� SHUFHQW� RI� DOO�
-DSDQHVH�FRQVWUXFWLRQ�ZRUNHUV�ZHUH�DUH����WZR�\HDUV�
ROG� WKH� LQWURGXFWLRQ� RI� URERWV� WR� GR� KHDY\� OLIWLQJ� LV�
LQFUHDVLQJ�FRPPRQ�DQG�GURQHV��.DMLPD��-DSDQ¶V�ODUJ�
HVW�FRQVWUXFWLRQ�¿�UP�LV�XVLQJ�GURQHV�WKDW�LQVWDQWO\�FRO�
OHFW� DHULDO� GDWD�� XQPDQQHG�� DXWRPDWHG� GXPS� WUXFNV��
EXOOGR]HUV�DQG�YLEUDWLQJ�UROOHUV�ZLWK�*36�V\VWHPV�DW�
LWV� EXLOGLQJ� VLWHV�� ³8VLQJ� D� WDEOHW� GHYLFH�� D� ZRUNHU�
GLUHFWV�WKH�SUHSURJUDPPHG�KHDY\�HTXLSPHQW�WR�FDUU\�
RXW�YDULRXV� WDVNV��2QO\�RQH�SHUVRQ�XVLQJ�D� WDEOHW� LV�
UHTXLUHG� WR� RSHUDWH� D� VHTXHQFH� RI� WDVNV� FDUULHG� RXW�
E\� ¿�YH� PDFKLQHV� WKDW� GXPS� VRLO�� DQG� FRPSDFW� DQG�
VPRRWK�VXUIDFHV��7KH�DXWRPDWLRQ�XOWLPDWHO\�OHDGV�WR�
D�KLJKHU�OHYHO�RI�SURGXFWLYLW\�´���%XLOGLQJ�VLWHV�ZHUH�
XQGHUJRLQJ� VLJQL¿�FDQW� FKDQJH�� ³3URGXFWLYLW\� KDV�
ERRVWHG�E\�¿�YH� WR���� WLPHV� WKURXJK�DXWRPDWLRQ�DQG�
ZH¶UH�QRW�DW�WKH�VLWH�DOO�QLJKW�OLNH�ZH�XVHG�WR�EH��<RX�
GRQ¶W� HYHQ�KDYH� WR� EH� KLJKO\� VNLOOHG� DQ\PRUH� WR� JHW�
WKH� ZRUN� GRQH�� :RUN� LV� FRPSOHWHG� LQ� KDOI� WKH� WLPH�
LW� XVHG� WR� WDNH�´��� 3UHIDEULFDWLRQ� RQ� DQG� RII� VLWH� LV�
SUDFWLFHG� DW� WKH� ODUJH� VFDOH�� /DUJH�6FDOH� 3UHIDEULFD�
WLRQ�DFFRUGLQJ�WR�7KRPDV�%RFN���LV�SDUWLFXODUO\�VXF�
FHVVIXO�DV� LQ�-DSDQ�YHU\�DXWRPDWHG�KRXVLQJ�LQGXVWU\�
PDQXIDFWXUHV�RXWSXWV���������HQWLUHO\�SUHIDEULFDWHG�
KRXVLQJ�XQLWV�SHU�DQQXP�

���$UFKLWHFWXUH�PRYHV�

:H� DUH� ZLWQHVVLQJ� KH� UDLVH� RI� UHVSRQVLYH�� SHU�
IRUPDWLYH� EXLOG� HQYLURQPHQW� ZLWK� XELTXLWRXV� DQG�
DPELHQW� URERWLFV��'HVLJQ�� FRQVWUXFWLRQ� DQG�DVVHP�
EO\� DVVLVWHG� E\� URERWLFV� LV� DQ� LPSRUWDQW� EXW� QRW�
WKH� RQO\� DVSHFW� RI� DGYDQFLQJ� FKDQJHV� LQ� WKH� QHZ�
GRPDLQ�RI�DUFKLWHFWXUH�ZLWK�PHFKDWURQLFV��5RERWLF�
V\VWHPV� LQ� DGGLWLRQ� WR� EHLQJ� XVHG� DV� D� WHFKQRORJ\�
DQG� DXWRPDWHG� WRRO� LQ� WKHVH� SURFHVVHV�� FUHDWH� DOVR�
WKH�JUHDW� RSSRUWXQLWLHV� IRU� DXWRPDWLQJ� ³LQWHOOLJHQW��
UHVSRQVLYH� DQG� SHUIRUPDWLYH� HQYLURQPHQWV´�� 'LJL�
WDOO\� FRQWUROOHG�� UHVSRQVLYH� DUFKLWHFWXUH�� FKDQJHV�
LQ� PDWHULDOLW\�� G\QDPLF� IRUP� RI� EXLOGLQJ� DQG� WKH�
FLW\� UHVXOWV� LQ� D� UHYROXWLRQ� WKDW� UDGLFDOO\� FKDQJHV�
WKH�GRPDLQ�RI�DUFKLWHFWXUH��:ROIJDQJ�YRQ�*RHWKH��

PRWWR�³$UFKLWHFWXUH�LV�IUR]HQ�PXVLF´�LV�EHLQJ�WRGD\�
WUXO\�FKDOOHQJHG��$UFKLWHFWXUH�EDVHG�RQ�VWDWLFV�IURP�
LWV� RULJLQ� UHPDLQHG� XQPRYHG� RYHU� WKH� ODVW� IHZ�
GHFDGHV�ZKLOH�DFFHSWLQJ�GLJLWDO�PRGHOLQJ�DQG�VLP�
XODWLRQ�WR�GHVLJQ��7RGD\�LW�LV�EHFRPLQJ�HQULFKHG�E\�
NLQHWLFV��V\VWHP�G\QDPLFV��QHWZRUNV�DQG�E\�URERW�
LFV��7KH�NLQHWLF�HOHPHQWV�RI�D�EXLOGLQJ�WKDW�FKDQJH�
LWV� FKDUDFWHU� RU� WKH� IXQFWLRQDOLW\� RI� D� VSDFH� WKDW�
DGDSW� WR� YDULDEOH� SURJUDPPLQJ� UHTXLUHPHQWV� DUH�
LQFUHDVLQJO\�FRPPRQ� LQ�H[SHULPHQWDO�SURMHFWV� VDW�
XUDWHG�WRGD\�ZLWK�VHQVRUV�DQG�DFWXDWRUV�DQG�UHVSRQ�
VLYH�WR�XVHU�LQSXW�

&RQWHPSRUDU\� DUFKLWHFWXUH� FDQ� EH� VHHQ� DV�
D� G\QDPLF� V\VWHP� WKDW� FKDQJHV� LQ� UHVSRQVH� WR� LWV�
HQYLURQPHQW�DQG�HYHQ�DV�D�V\VWHP�WKDW�FDQ�PRGLI\�
LWVHOI�� 6\VWHPLF� DUUDQJHPHQW� RI� VHQVRUV� DQG� DFWXD�
WRUV� ZLWK� FRQWUROOLQJ� DGDSWLRQ� RI� NLQHWLF� HOHPHQWV�
RI� DUFKLWHFWXUH� GHVLJQHG� WR� FKDQJH� IXQFWLRQDO�� IRU�
PDO� DQG� SK\VLFDO� FRQGLWLRQV� RI� WKH� HQYLURQPHQW�
LV� LQFUHDVLQJO\� IUHTXHQW�� 1RWLRQ� RI� $UFKLWHFWURQ�
LFV��� FRLQHG� LQ� DQWLFLSDWLRQ� RI� JURZWK� RI� WKLV� QHZ�
GLVFLSOLQH� UHÀ�HFWV� WKH�JURZLQJ� LQWHUHVW� LQ� WKLV� DUHD��
7RJHWKHU� ZLWK� WKH� XVHU� FRQWUROOHG� DXWRPDWHG� V\V�
WHPV�NLQHWLF� DQG� URERWLFDOO\� FRQWUROOHG� DUFKLWHFWXUH�
GHVHUYHV� WR�EH� FRQVLGHUHG� LQ�GHWDLO� DQG�ZLOO� EH� WKH�
VXEMHFW�RI�WKH�IRUWKFRPLQJ�SXEOLFDWLRQ�WLWOHG�52%2�
PRYHV�E\�DXWKRUV�

� �� 0��7D\ORU��HW�DO���$XWRPDWHG�FRQVWUXFWLRQ�LQ�-DSDQ��3URFHHG�
LQJV�RI�,&(�������SS����±���
��� ³7KH�-DSDQ�7LPHV´��-DSDQ¶V�ODERU�VFDUFH�EXLOGLQJ�VLWHV�DXWR�
PDWLQJ��WXUQLQJ�WR�URERWV��GURQHV���������������
��� ,ELGHP�
��� 7��%RFN��(YROXWLRQ�RI� ODUJH�VFDOH� LQGXVWULDOL]DWLRQ�DQG� VHU�
YLFH�LQQRYDWLRQ�LQ�-DSDQHVH�SUHIDEULFDWLRQ�LQGXVWU\��³&RQVWUXF�
WLRQ�,QQRYDWLRQ´��YRO������LVVXH����SS�����±����

��� -�� 3�� (FNHUPDQQ�� 'LH� %DXNXQVW� LVW� HLQH� HUVWDUUWH� 0XVLN�
±�&RQYHUVDWLRQV�ZLWK�*RHWKH�������
��� -��:RMWRZLF]�� HW� DO���$UFKLWHFWURQLFV��7RZDUGV�D�5HVSRQVLYH�
(QYLURQPHQW�� ³,QWHUQDWLRQDO� -RXUQDO� RI�$UFKLWHFWXUDO� &RPSXW�
LQJ´��YRO�����QR�����������SS����±���



��

&RQFOXVLRQV

,Q� DUFKLWHFWXUH� URERWLFV� VXIIHU� IURP� GHXV� H[�
PDFKLQD��� V\QGURPH�� FRQGLWLRQ�ZKLFK� LPSOLHV� VXG�
GHQ� FKDQJHV� LQ� WKH� VLWXDWLRQ� DQG� LQ� WKH� VFLHQWL¿�F�
VHQVH� LQWURGXFWLRQ� RI� DQ� XQSURYHQ� QHZ� FRQFHSW�
WKDW�K\SRWKHWLFDOO\�VROYHV� WKH�SUREOHP��)RU�VRPH�LW�
OHDGV� WR� WKH� RSSRVLWLRQ� RI� WKLV� FULWLFDO� WUDQVIRUPD�
WLRQ�RI�WKH�HVWDEOLVKHG�SUDFWLFH�RI�DUFKLWHFWXUH� +LV�
WRULFDOO\�� DUFKLWHFWXUH� ZDV� DOZD\V� JURXQGHG� LQ� WKH�
EXLOGLQJ�WHFKQRORJ\�RI�LWV�WLPHV��7RGD\�WKH�FKDQJHV�
EURXJKW�E\�,7�DQG�URERWLF�UHYROXWLRQ�DUH� WULJJHULQJ�
UDSLG�WUDQVIRUPDWLRQ�RI�UDWKHU�REVROHWH�FRQVWUXFWLRQ�
LQGXVWU\��)RU� WKH�DUFKLWHFWV� LQ� WKH�HPHUJLQJ�VRFLHW\�
RI� NQRZOHGJH� WKH� QHZ� GHVLJQ� FKDOOHQJHV� EHFRPH�
HYLGHQW�DQG�SUHVVLQJ��7KLV�QHZ�FRQGLWLRQ�LV�IDU�IURP�
HVWDEOLVKHG� DQG� LW� LV� VHHQ� E\� VRPH� DV� GHVWUXFWLYH�
DQG� OHDGLQJ� WR� WKH� FROODSVH� WR� WKH� ORQJ� HVWDEOLVKHG�
FRQYHQWLRQV��<HW�� WKRVH�QHZ�DVSHFWV� WR�GHVLJQ�RIIHU�
UDWKHU� H[FLWLQJ� RSSRUWXQLWLHV�� DV� FRQGLWLRQ� QHHGHG�
WR� LPSOHPHQW� SUDFWLFH� RI� DUFKLWHFWXUH� LQ� WKLV� HQYL�
URQPHQW� UHTXLUH� V\VWHPLF� DQG� LQWHUGLVFLSOLQDU\�
DSSURDFK�WR�GHVLJQ�SUREOHP�VROYLQJ��

,Q� WKH�¿�HOG� RI� DSSOLHG� VFLHQFH� WKH� QHZ� DSSURDFK�
RI�³UHVHDUFK�E\�GHVLJQ´� LV�HPHUJLQJ� LQ� WKH�DUFKLWHF�
WXUDO�HGXFDWLRQ��$W�:DUVDZ�)DFXOW\�RI�$UFKLWHFWXUH�LQ�
FRRSHUDWLRQ� ZLWK�0HFKDWURQLFV�� DVSHFWV� RI� URERWLFV��
LQIRUPDWLRQ� WHFKQRORJ\� DQG�PDWHULDO� HQJLQHHULQJ� LQ�
HGXFDWLRQ� DQG� SUDFWLFH� DUH� H[SORUHG��'HVLJQ� KHUH� LV�
DQ�LPSRUWDQW�SDUW�RI�WKH�UHVHDUFK�SURFHVV��&ROODERUD�
WLRQ�RQ�GHVLJQ�RI�SURWRW\SLFDO�SURMHFWV�RI�DUFKLWHFWXUH�
DQG�PHFKDWURQLFV�VWXGHQWV�ZLWK�)HVWR�VXSSRUW�LQ�QRZ�
SDUW� RI� UHJXODU�$6.�SURJUDP��7KH� UHVHDUFK�SURMHFWV�
LQFOXGH� VRFLDO� SDUWLFLSDWLRQ�� PDNLQJ� WKH� SURWRW\SH�
GHVLJQ� NLQG� RI� UHÀ�HFWLYH� SUDFWLFH��7KH� FULWLFDO� HYDO�
XDWLRQ�� FRPSDUDWLYH�PHWKRGV�� DQG� SXEOLF� HYDOXDWLRQ�
WKURXJK�MRLQW��PXOWLGLVFLSOLQDU\�SUREOHP�VROYLQJ�RYHU�
QHWZRUN�EHFRPHV�SRVVLEOH��7KH�IHZ�RXU�52%2���VWX�
GLR� SURMHFWV� DUH� LOOXVWUDWHG� EHORZ� �)LJ�� ���� �����7KH�
SURMHFWV�DUH�FRQFHUQHG�ZLWK�WKH�XVH�RI�URERWLFV�LQ�WKH�
GHVLJQ��SURWRW\SLQJ�RI�EXLOGLQJV�XVLQJ�QHZ�PDWHULDOV��
$PRQJ�WKHP�GHVLJQHG�IRU�VHQLRUV�DQ�LQWHUDFWLYH�DQG�
PRGXODU� VXSSRUW� V\VWHP� ZLWK� URERWLF� WHFKQRORJLHV�

DOORZLQJ� FRQWURO� RI� WKH� GRPHVWLF� HQYLURQPHQW�� 7KH�
REMHFWLYH� RI� WKH� SURMHFW� LV� WR� GHYHORS� SURWRW\SLFDO�
DQG�PRGXODU�V\VWHP�LQWHQGHG�DOVR�IRU�WKH�DXWRPDWHG�
HOGHUO\�VXSSRUW��6HQLRUV�OLIH�OLYH�H[SHFWDQF\�LQFUHDVHG�
GUDPDWLFDOO\� LPSDFWLQJ� DQG� VWUDLQLQJ� HVWDEOLVKHG�
VRFLDO�VHUYLFHV��$Q�DFWXDWRU�UHTXLUHV�D�FRQWURO�VLJQDO�
DQG� D� VRXUFH� RI� HQHUJ\�� 7KH� FRQWURO� VLJQDO� LV� UHOD�
WLYHO\�ORZ�HQHUJ\�DQG�PD\�EH�HOHFWULF�YROWDJH�RU�FXU�
UHQW��SQHXPDWLF�RU�K\GUDXOLF�SUHVVXUH��RU�HYHQ�KXPDQ�
SRZHU��:KDW�PDNHV�RXU�SURMHFW�GLIIHUHQW�LV�WKDW�LW�ZLOO�
EH�LQWHJUDWHG�LQWR�WKH�52%2FDSVXOH�SURMHFW��DQG�WKH�
SURWRW\SH�PRELOH� DQG�PXOWLSXUSRVH� VKHOWHU� XQLW� DQG�
ZLOO�EHFRPH�D�WHVWLQJ�ODERUDWRU\�IRU�LQWHUIDFH�WHVWLQJ�
DQG�PHDVXUHPHQW�V\VWHPV�IRU�WKRVH�RQ�QHHG�

,Q�WKH�QHDU�IXWXUH�URERWLFV�LQ�DUFKLWHFWXUH�ZLOO�EH�
GHSOR\HG�QRW�RQO\�IRU�GHVLJQLQJ��IDEULFDWLQJ��DVVHP�
EOLQJ�RI�EXLOGLQJV��EXW�DOVR�WR�PDNH�RXU�VKHOWHUV�DQG�
XUEDQ�VSDFH�UHVSRQVLYH�WR�FKDQJLQJ�FRQGLWLRQ�RI�XVH�
DQG� HQYLURQPHQW�� ,Q� 3RODQG� RSSRUWXQLWLHV� IRU� WKLV�
WUDQVIRUPDWLRQ�DUH�FRQVLGHUDEOH����³,W�FDQ�DOUHDG\�EH�
REVHUYHG� WKDW� FRQVWUXFWLRQ� DXWRPDWHG� WHFKQRORJ\��
VLQJOH� WDVN�FRQVWUXFWLRQ�URERWV�DSSURDFKHV�� VHUYLFH�
URERW� V\VWHPV� DQG� RWKHU� PLFURV\VWHPV� WHFKQRORJ\�
DUH� PHUJLQJ� ZLWK� WKH� EXLOW� HQYLURQPHQW�� EHFRPLQJ�
LQKHUHQW�HOHPHQWV�RI�EXLOGLQJV��EXLOGLQJ�FRPSRQHQWV��
DQG�EXLOGLQJ�IXUQLWXUH«�5RERW�WHFKQRORJ\�EHFRPHV�
XELTXLWRXV��DQG�VWDUWV�SHUYDGLQJ�OLIH�DQG�EXLOW�HQYL�
URQPHQWV�´���7KH� LGHDV� OLNH� ,QGXVWU\� ���� ZLOO� KDYH�
SURIRXQG� LPSDFW�RQ� WKH�ZD\�RXU�EXLOW� HQYLURQPHQW�
LV�FRQFHLYHG��GHVLJQHG�DQG�PDWHULDOL]HG�

7UDQVODWHG�E\�WKH�$XWKRUV

%LEOLRJUDSK\

6��$GULDHQVVHQV��HW�DO���HGV����$GYDQFHV LQ�$UFKLWHFWX�
UDO� *HRPHWU\� ������ YGI� +RFKVFKXOYHUODJ�$*� (7+�=X�
ULFK���,6%1���������������������=XULFK������

6��$QGUHDQL��0��%HFKWKROG���5H�YROYLQJ�%ULFN��*HRP�
HWU\� DQG� 3HUIRUPDQFH� ,QQRYDWLRQ� LQ� &HUDPLF� %XLOGLQJ�
6\VWHPV�7KURXJK�'HVLJQ�5RERWLFV��>LQ�@�.��*UDPD]LR��HW��
DO���HGV����)DEULFDWH��JEW�9HUODJ�������

0�� %HFKWKROG�� 'HVLJQ� 5RERWLFV�� $� 1HZ� 3DUDGLJP�
LQ� 3URFHVV�%DVHG� 'HVLJQ�� >LQ�@� 5�� 2[PDQ�� 7KHRULHV� RI�

��� ,W�FRPHV� IURP�JUHHN� WUDJHG\��ZKHUH�D�PDFKLQH�ZDV�XVHG� WR�
EULQJ�DFWRUV�SOD\LQJ�JRGV�RQWR�WKH�VWDJH�7KH�HIIHFW�RI�WKH�GHYLFH�
RQ� DXGLHQFHV�ZDV� D� LPPHGLDWH� HPRWLRQDO� UHVSRQVH� DQG� DVWRQ�
LVKPHQW�
��� 52%2�±�DFFHSWHG�DFURQ\P�IRU�URERWLF��PDGH�SRSXODU�E\�WKH�
�����G\VWRSLDQ�PRYLH�52%2FRS�DQG�E\�WKH������)UHQFK�FDU�
WRRQ�FKDUDFWHU�52%2KRER�

��� 7RGD\� LW� LV� UDWKHU�GLI¿�FXOW� WR� LQFOXGH�3RODQG�DPRQJ� URERWLF�
VWDWHV�� $FFRUGLQJ� WR� ³1HZVZHHN´� ������������� 6RXWK� .RUHD�
LQGXVWU\�IRU���������ZRUNHUV�WKHUH�LV�����URERWV���ZKLOH�ZH�KDG�
RQO\����URERWV��������ZRUNHUV��
��� 7�� %URFN�� &RQVWUXFWLRQ� 5RERWLFV� HQDEOLQJ� ,QQRYDWLYH� 'LV�
UXSWLRQ�DQG�6RFLDO� 6XSSRUWDELOLW\�� ,6$5&��3URFHHGLQJV�RI� WKH�
,QWHUQDWLRQDO�6\PSRVLXP�RQ�$XWRPDWLRQ�DQG�5RERWLFV�LQ�&RQ�
VWUXFWLRQ��9LOQLXV������±���������



��

WKH�'LJLWDO� LQ�$UFKLWHFWXUH��5RXWOHGJH�7D\ORU�	�)UDQFLV��
$ELQJGRQ������

0�� %HFKWKROG��'HVLJQ� 5RERWLFV�� 1HZ� 6WUDWHJLHV� IRU�
0DWHULDO�6\VWHP�5HVHDUFK�� >LQ�@�%��3HWHUV��7��3HWHUV�� ,Q�
VLGH�6PDUW�*HRPHWU\��-RKQ�:LOH\�	�6RQV��/RQGRQ�������
SS�����±����

0��%HFKWKROG��3URGXFW�DQG�3URFHVV�$SSURDFKHV��>LQ�@�
3�� 3LURR]IDU�� )�� 3LOOHU� �HGV���� 0DVV� &XVWRPLVDWLRQ� DQG�
3HUVRQDOLVDWLRQ� LQ�$UFKLWHFWXUH�DQG�&RQVWUXFWLRQ� 5RXW�
OHGJH�7D\ORU�	�)UDQFLV��$ELQJGRQ������

0�� %HFKWKROG�� .�� *ULJJV��&RIIHH�� &DNH�� &$'�&$0��
5HLQYHQWLQJ�WKH�8UEDQ�'LQHU��&DPEULGJH�±�+DUYDUG�'H�
VLJQ�6FKRRO��7HFKQRORJ\�5HSRUW�6HULHV��������

7�� %RFN�� ,6$5&�� 3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO�
6\PSRVLXP� RQ� $XWRPDWLRQ� DQG� 5RERWLFV� LQ� &RQVWUXF�
WLRQ��9LOQLXV������±����9LOQLXV�*HGLPLQDV�7HFKQLFDO�8QL�
YHUVLW\��'HSDUWPHQW�RI�&RQVWUXFWLRQ�(FRQRPLFV�	�3URS�
HUW\��9LOQLXV������

7�� %URFN�� 7�� /LQQHU�� 7KH &DPEULGJH� +DQGERRNV� RQ�
&RQVWUXFWLRQ� 5RERWLFV� VHULHV� IRFXVHV� RQ� WKH� LPSOHPHQ�
WDWLRQ�RI� DXWRPDWLRQ�DQG� URERW� WHFKQRORJ\� WR� UHQHZ� WKH�
FRQVWUXFWLRQ�LQGXVWU\� YROXPH��±��������

*6'�'HVLJQ�5RERWLFV�*URXS��0DWHULDO�3URFHVVHV�DQG�
6\VWHPV� 5HVHDUFK�� KWWS���UHVHDUFK�JVG�KDUYDUG�HGX�GUJ�
FDWHJRU\�URERWLF�V\VWHPV�

)�� *UDPD]LR�� 0�� .RKOHU�� -�� :LOOPDQQ�� 7KH� 5RERWLF�
7RXFK�±�+RZ�5RERWV�&KDQJH�$UFKLWHFWXUH�� 3DUN�%RRNV��
�����

-�� +DUWOH\�� )OH[LEOH� $XWRPDWLRQ� LQ� -DSDQ�� 6SULQJHU��
�����

<��+DVHJDZD��1HZ�:DYH�RI�&RQVWUXFWLRQ�$XWRPDWLRQ�
DQG�5RERWLFV�LQ�-DSDQ��:DVHGD������

,QWHUQDWLRQDO�$VVRFLDWLRQ� IRU�$XWRPDWLRQ� DQG�5RERW�
LFV� LQ�&RQVWUXFWLRQ��5RERWV�DQG�$XWRPDWHG�0DFKLQHV� LQ�
&RQVWUXFWLRQ�� ,QWHUQDWLRQDO� $VVRFLDWLRQ� IRU� $XWRPDWLRQ�
DQG�5RERWLFV�LQ�&RQVWUXFWLRQ��������

-�� .HDWLQJ�� HW� DO���7RZDUG� VLWH�VSHFL¿�F� DQG� VHOI�VXI¿��
FLHQW� URERWLF� IDEULFDWLRQ� RQ� DUFKLWHFWXUDO� VFDOHV�� Ä6FL�
HQFH�5RERWLFV´��YRO�����LVVXH���������

$�� 0HQJHV� �HG���� 0DWHULDO� 3HUIRUPDQFH� ±� )LEURXV�
7HFWRQLFV�	�$UFKLWHFWXUDO�0RUSKRORJ\��+DUYDUG�8QLYHU�
VLW\�*6'���,6%1����������������������&DPEULGJH������

:�� -�� 0LWFKHOO�� 7KH� /RJLF� RI� $UFKLWHFWXUH�� 'HVLJQ��
&RPSXWDWLRQ�DQG�&RJQLWLRQ��0,7�������

'�� 3DUN�� 0�� %HFKWKROG�� 'HVLJQLQJ� %LRORJLFDOO\� ,Q�
VSLUHG� 6PDUW� %XLOGLQJ� 6\VWHPV�� 3URFHVVHV� DQG� *XLGH�
OLQHV�� ³,QWHUQDWLRQDO� -RXUQDO� RI� $UFKLWHFWXUDO� &RPSXW�
LQJ´��YRO������QR�����������SS�����±�����

,�� 6PLWK�� 6�� :DPX]LUL�� 0�� 7D\ORU�� $XWRPDWHG� FRQ�
VWUXFWLRQ� LQ� -DSDQ�� 3URFHHGLQJV� ,QVW�� &LYLO� (QJ�� �����
��±���������

-��:RMWRZLF]�� HW� DO���$UFKLWHFWURQLFV�� 7RZDUGV� D� 5H�
VSRQVLYH� (QYLURQPHQW�� ³,QWHUQDWLRQDO� -RXUQDO� RI� $UFKL�
WHFWXUDO�&RPSXWLQJ´��YRO�����QR����������

6��:URQD�� -��:RMWRZLF]��:\NRU]\VWDQLH� 6]WXF]QHM� ,Q�
WHOLJHQFML� L�5RERW\NL�Z�$UFKLWHNWXU]H� L�8UEDQLVW\FH��PD�
QXVFULSW��XQSXEO���������

:��=XN��.LQHWLF�$UFKLWHFWXUH��5HLQKROG�������

-HU]\�:RMWRZLF]��SURI��]Z��GU�KDE��LQ ��DUFK�
6WHIDQ�:URQD��SURI��]Z��GU�KDE��LQ ��DUFK�

'HSDUWPHQW�RI�$UFKLWHFWXUDO�'HVLJQ
)DFXOW\�RI�$UFKLWHFWXUH��:DUVDZ�8QLYHUVLW\�RI�7HFKQRORJ\





��

:VW S

3RMHPQR � WHPDW\F]QD� L� ]QDF]HQLRZD� SRM FLD�
ÄSU]HVWU]H � PLDVWD´� MHVW� EDUG]R� REV]HUQD� L� GRW\F]\�
ZLHOX� HOHPHQWyZ� URGRZLVND� RUD]� SRF]\QD � OXG]�

NLFK�� 3U]HVWU]H �� URGRZLVNR� L� NUDMREUD]� 3R]QDQLD�
MHVW� WHPDWHP�UR]ZD D �ZLHOX�QDXNRZFyZ�]�Uy Q\FK�
G]LHG]LQ�QDXNL��DUFKLWHNWyZ��DUFKLWHNWyZ�NUDMREUD]X��
XUEDQLVWyZ� L� SODQLVWyZ�� JHRJUDIyZ�� VRFMRORJyZ�
LWS�� :D Q\� J RV� Z� WHM� G\VNXVML� ]DMPXM � RSUDFRZD�

7KH�LPDJH�RI�D�FRQWHPSRUDU\�FLW\�LV�D�PDQLIHVWDWLRQ�RI�FRQÀ�LFWLQJ�
FDSLWDO��VRFLDO�DQG�SROLWLFDO�LQÀ�XHQFH��*UDVVURRWV�UHPHG\�DFWLRQV�LQ�
WKH�IRUP�RI�QHZ�GHVLJQV�DQG�LQYHVWPHQWV�EHJLQ�WR�SOD\�DQ�LPSRUW�
DQW� UROH� LQ� WKLV�JDPH�RI� LQWHUHVWV��$V�D�UHVXOW�RI� WKHVH�DFWLRQV� WKH�
ODQGVFDSH�DQG�XWLOLW\�YDOXH�RI�SXEOLF�VSDFH�FDQ�EH� UHFRYHUHG�DQG�
H[WHQGHG�� 7KHUH� DUH� LQLWLDWLYHV� XQGHUWDNHQ� DERXW� ODUJH� VSDFHV� LQ�
SXEOLF�SDUNV��GHJUDGHG�VSRUWV�IDFLOLWLHV��XQGHYHORSHG�JUHHQ�VSDFHV�
DV�ZHOO� DV� VPDOO� JUHHQ� VTXDUHV� DQG� VSDFHV� LQVLGH�XUEDQ�GHYHORS�
PHQWV��,QFUHDVLQJ�WKH�DWWUDFWLYHQHVV�DQG�VSDWLDO�YDOXH�RI�XUEDQLVHG�
DUHDV�LV�D�PDWWHU�RI�SULPDU\�LPSRUWDQFH�WR�VDWLVI\�WKH�QHHGV�RI�ORFDO�
FRPPXQLWLHV�DQG�FUHDWH�WKH�ODQGVFDSH�RI�WKH�ZKROH�FLW\�

7KH� DLP� RI� WKH� HODERUDWLRQ� LV� WR� DQDO\VH� WKH� ODQGVFDSH� RI�
3R]QD � LQ� WHUPV�RI� WKH�YDOXH�RI� VSDFH�� WKH�FDXVHV�RI� WKH� ORVV�
RI�VSDFH�DQG�SRVVLELOLWLHV�WR�UHPHG\�WKH�VLWXDWLRQ��7KH�UHVHDUFK�
LV�EDVHG�RQ�WKH�KHUPHQHXWLF�DSSURDFK�WR�VSDFH�DQG�ODQGVFDSH�
DQDO\VLV� DV� ZHOO� DV� DQDO\VLV� RI� WKH� OLWHUDWXUH�� ,W� LV� VXSSRUWHG�
E\� LQGLYLGXDO� LQ� VLWX� H[SHULHQFH�� GHVLJQLQJ�SUDFWLFH� DQG� HGX�
FDWLRQDO�DFWLYLW\�

.H\� ZRUGV�� DUFKLWHFWXUDO� DQG� ODQGVFDSH� YDOXHV�� VRFLDO� LQLWLD�
WLYHV��XUEDQ�ODQGVFDSH��VSDWLDO�YDOXHV��3R]QD
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2EUD]� ZVSy F]HVQHJR� PLDVWD� MHVW� SU]HMDZHP� FLHUDM F\FK� VL
ZS \ZyZ� NDSLWD RZ\FK�� VSR HF]Q\FK� L� SROLW\F]Q\FK�� :� WHM�
JU]H�LQWHUHVyZ�ZD Q �URO �]DF]\QDM �RGJU\ZD �RGGROQH�G]LD D�
QLD�QDSUDZF]H��NWyU\FK�SU]HMDZHP�V �QRZH�SURMHNW\�L�LQZHVW\�
FMH��:�Z\QLNX�WDNLFK�G]LD D �ZDUWR �NUDMREUD]RZD�L�X \WNRZD�
SU]HVWU]HQL� SXEOLF]Q\FK�PR H� ]RVWD � RG]\VNDQD� L� ]ZL NV]RQD��
3RGHMPRZDQH� LQLFMDW\Z\� GRW\F] � ]DUyZQR� GX \FK� SU]HVWU]HQL�
SDUNyZ� SXEOLF]Q\FK�� ]GHJUDGRZDQ\FK� RELHNWyZ� VSRUWRZ\FK��
QLH]DJRVSRGDURZDQ\FK� REV]DUyZ� ]LHOHQL�� MDN� UyZQLH � PD \FK�
VNZHUyZ� L� SU]HVWU]HQL� ZQ WU]� ]DEXGRZ\�PLHMVNLHM�� 3RGQRV]H�
QLH� DWUDNF\MQR FL� L� ZDUWR FL� SU]HVWU]HQQHM� WHUHQyZ� ]XUEDQL]R�

ZDQ\FK� PD� SRGVWDZRZH� ]QDF]HQLH� Z� ]DNUHVLH� ]DVSRNDMDQLD�
SRWU]HE�ORNDOQ\FK�VSR HF]QR FL�RUD]�NUDMREUD]X�FD HJR�PLDVWD�
&HOHP�DUW\NX X�MHVW�UR]SR]QDQLH�NUDMREUD]X�3R]QDQLD�Z�DVSHN�
FLH�ZDUWR FL� SU]HVWU]HQL� RUD]� SU]\F]\Q� XWUDW\� L�PR OLZR FL� MHM�
QDSUDZ\��:�EDGDQLDFK�]DVWRVRZDQR�KHUPHQHXW\F]QH�SRGHM FLH�
GR�DQDOL]\�SU]HVWU]HQQR�NUDMREUD]RZHM� L� OLWHUDWXURZHM�SRGSDUWH�
LQG\ZLGXDOQ\P� GR ZLDGF]HQLHP� LQ� VLWX�RUD]� SUDNW\N � SURMHN�
WRZ �L�G]LD DOQR FL �G\GDNW\F]Q �

6 RZD�NOXF]RZH��ZDORU\�DUFKLWHNWRQLF]QH�L�NUDMREUD]RZH��LQLFMD�
W\Z\�VSR HF]QH��NUDMREUD]�PLDVWD��ZDUWR FL�SU]HVWU]HQQH��3R]QD
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QLD� GRW\F] FH� SU]HPLDQ� SU]HVWU]HQQ\FK� PLDVWD� 3R�
]QDQLD�� Z� NRQWHN FLH� KLVWRU\F]Q\P��� Z� XM FLX� DU�
FKLWHNWRQLF]QR�XUEDQLVW\F]Q\P��� VRFMRORJLF]Q\P���
URGRZLVNRZ\P�� ]GURZRWQ\P� L� NUDMREUD]RZ\P���
¿�]MRJUD¿�F]Q\P��� %DGDQH� V � UyZQLH � ]DJDGQLHQLD�
GRW\F] FH��]LHOHQL� L�SODQRZDQLD�SU]HVWU]HQQHJR���JD�
OHULL� L� FHQWUyZ� KDQGORZ\FK��� HNRORJLL� NUDMREUD]X���
NRPXQLNDFML��� SHUFHSFML� L� RGELRUX� SU]HVWU]HQL��� F]\�
EH]SLHF]H VWZD� Z� SU]HVWU]HQLDFK� ]XUEDQL]RZDQ\FK�
L�NUDMREUD]RZ\FK����

����:DUWR �SU]HVWU]HQL�L�NUDMREUD]X�
±�Z\EUDQH�DVSHNW\��&HO�L�PHWRGD�EDGD

:D Q\P� DVSHNWHP�SU]HVWU]HQL�PLHMVNLHM� GOD� SR�
SXODFML� OXG]NLHM� MHVW�SU]HGH�ZV]\VWNLP� MHM� HVWHW\ND��
IXQNFMRQDOQR �� GRVW SQR �� DWUDNF\MQR �� EH]SLH�
F]H VWZR�� UR]SR]QDZDOQR � RUD]� PR OLZR � LGHQ�
W\¿�NDFML� VL � PLHV]ND FyZ� ]� W � SU]HVWU]HQL � L� NUD�
MREUD]HP� PLDVWD�� 3R]QD � MHVW� SU]\N DGHP� PLDVWD��
JG]LH�Z\VW SXMH�ZLHOH�SU]HVWU]HQL�±�REV]DUyZ��NWyUH�
XWUDFL \� VZRMH� ZDORU\� NUDMREUD]RZR�SU]HVWU]HQQH�
OXE� QLH� GRF]HND \� VL � MHV]F]H� QRZHM�� OHSV]HM� SR�
VWDFL��=GDU]D�VL �UyZQLH �� H�REV]DU\�R�SRWHQFMDOQLH�
NRU]\VWQ\FK�ZDORUDFK� WUDF � QD�ZDUWR FL� Z�Z\QLNX�
QLHIRUWXQQ\FK� GHF\]ML� L� NRQWURZHUV\MQ\FK� UHDOL]D�
FML� Z� SU]HVWU]HQLDFK� PLDVWD�� 1D� MDNR � SU]HVWU]HQL�

PLHMVNLHM� VN DGD� VL � UyZQLH � ZLHOH� DVSHNWyZ� UR�
GRZLVNRZ\FK�� NXOWXURZ\FK�� HNRQRPLF]Q\FK�� WHFK�
QLF]Q\FK� L� VSR HF]Q\FK�� 6]F]HJyOQH� ]QDF]HQLH� GOD�
PLHV]ND FyZ�PLDVWD�PDM � F]\QQLNL� X \WNRZH� L� HV�
WHW\F]QH�� Z\QLNDM FH� ]� ]D R H � IXQNFMRQDOQR�NRP�
SR]\F\MQ\FK��NUHDFML�SU]HVWU]HQQHM� VWUXNWXU�X \WNR�
Z\FK� �]DEXGRZ\�� L� NRPXQLNDFML� RUD]� ]� QDV\FHQLD�
WNDQNL� PLHMVNLHM� ]LHOHQL �� 1D� REUD]� PLDVWD� L� MHJR�
NUDMREUD]� ]DVDGQLF]\� ZS \Z� PDM � HOHPHQW\� ÄZ\�
VWURMX´� SU]HVWU]HQL� SXEOLF]Q\FK� WM�� EDUZ\�� IDNWXU\��
VWUXNWXU\�±� VNDOD��SURSRUFMH�� DUFKLWHNWRQLND� L�KHOLR�
SODVW\ND� RUD]� VWDQ� WHFKQLF]Q\� ]DEXGRZ\�� 2EHFQLH�
PLDVWR�Ä]DOHZDQH´�MHVW�UHNODPDPL��NWyUH�]DNU\ZDM
±� F] VWR� FHQQH�� R� Z\VRNLFK� ZDORUDFK� DUFKLWHNWR�
QLF]Q\FK��NXOWXURZ\FK�L�DUW\VW\F]Q\FK�±�IUDJPHQW\�
REUD]X� PLDVWD�� 1DWRPLDVW� VDPH� UHNODP\� QLH� SUH�
]HQWXM �Z\VRNLFK�ZDUWR FL�DUW\VW\F]Q\FK��D� LFK�QD�
JURPDG]HQLH� L� SU]\SDGNRZH� ORNDOL]DFMH� VWZDU]DM
REUD]�ED DJDQX��1DGDO� QLHXSRU] GNRZDQ\� MHVW� SUR�
EOHP� LFK� MDNR FL� L� ORNDOL]DFML� ±� UHNODP\� SRZLQQ\�
ERZLHP�SRGQRVL �ZDORU\�NUDMREUD]RZH� L�X \WNRZH�
SU]HVWU]HQL��D�QLH�ZS \ZD �QHJDW\ZQLH�QD�MHM�VWDQ��

1LH]Z\NOH�LVWRWQH�GOD� \FLD�Z�PLH FLH�V �F]\QQLNL�
URGRZLVND�PLHMVNLHJR�L�MHJR�MDNR FL��6]F]HJyOQ\PL�
L� MHGQ\PL� ]� QDMEDUG]LHM� SR GDQ\FK� Z� NUDMREUD]LH�
PLDVWD�HOHPHQWDPL�V ��GREU\�V\VWHP�L�NRQG\FMD�]LH�
OHQL��ZyG�SRZLHU]FKQLRZ\FK�� SRZLHWU]D� RUD]� SU]\�

�� 7�� -DNLPRZLF]� �UHG���� $UFKLWHNWXUD� L� XUEDQLVW\ND� 3R]QDQLD�
Z� ;;� ZLHNX�� 3R]QD � ������ *�� .RG\P�.R]DF]NR�� 3R]QD VNL�
5LQJ�Z�SU]HVWU]HQL�PLDVWD��.UyWND�QDXND�XUEDQLVW\F]QD�ZHG XJ
RE\F]DMX� HXURSHMVNLHJR�� 2GNU\M� ']LHOQLF � =DPNRZ �� :\GDZ�
QLFWZR�0LHMVNLH� 3R]QDQLD�� 3R]QD � ������ V�� ��±����:��.DURO�
F]DN��8OLFH� L� ]DX NL� GDZQHJR�3R]QDQLD��8OLFD� ZL W\�0DUFLQ��
0X]HXP�1DURGRZH�Z�3R]QDQLX��������
�� :�� &]DUQHFNL�� 7R� E\ � WH � PyM� 3R]QD �� :VSRPQLHQLD� DUFKL�
WHNWD�PLHMVNLHJR�]�ODW�����±������Z\EyU�L�RSUDF��-DQXV]�'HPE�
VNL�� 3R]QD � ������7�� 3�� 6]DIHU��:VSy F]HVQD� DUFKLWHNWXUD� SRO�
VND��:DUV]DZD�������=��=DNU]HZVNL��8UEDQLVW\ND�L�DUFKLWHNWXUD�
3R]QDQLD� 3R]QD ������� LGHP��8OLFDPL�0RMHJR�3R]QDQLD��3R�
]QD � ������$��%DVLVWD��%HWRQRZH� G]LHG]LFWZR��:DUV]DZD�.UD�
NyZ� ������ 3��0DUFLQLDN��$UFKLWHNWXUD� L� XUEDQLVW\ND� 3R]QDQLD�
Z�ODWDFK�����±�����QD�WOH�GR ZLDGF]H �HXURSHMVNLFK��UR]SUDZ\�
QU������:\GDZQLFWZR�3ROLWHFKQLNL�3R]QD VNLHM��3R]QD ������
�� $��.RV]QLFNL��3DPL �VSR HF]QD�L�SU]HVWU]H �PLHMVND�±�SU]\�
SDGHN�3R]QDQLD��Ä3U]HVWU]H �6SR HF]QD´��6RFLDO�6SDFH���������
������*GD VN�������V���±��
�� /��3RQL \��:S \Z�MDNR FL� URGRZLVND�SU]\URGQLF]HJR�QD�QD�
V]H� ]GURZLH�� $QDOL]D� QD� SU]\N DG]LH� 3R]QDQLD�� :\GDZQLFWZR�
6RULXV��3R]QD �������3��6]XPLJD D��,QÀ�XHQFH�RI�WKH�VKDSLQJ�RI�
JUHHQ�DQG�UHFUHDWLRQDO�DUHDV�RQ�KXPDQ�KHDOWK�±�VHOHFWHG�H[DP�
SOHV��Ä$UFKLWHFWXUH�	�+HDOWK´��HGLWHG�E\�(ZD�3UXV]HZLF]�6LSL�
VND��SXEOLVKHG�E\��7KH�)DFXOW\�RI�$UFKLWHFWXUH�3R]QDQ�8QLYHU�
VLW\�RI�7HFKQRORJ\��,QVWLWXWH�RI�$UFKLWHFWXUH��8UEDQ�3ODQQLQJ�DQG�
+HULWDJH�3URWHFWLRQ�'LYLVLRQ�RI�3XEOLF�$UFKLWHFWXUH�DQG�+RXV�
LQJ� �=���� 3R]QD � ������ V�� ���±����� 3�� 6]XPLJD D�� /LJKW� DQG�

FRORU� LQ� ODQGVFDSH�DUFKLWHFWXUH� LQ� WKH�DVSHFW�RI�KXPDQ�KHDOWK��
Ä$UFKLWHFWXUH�	�+HDOWK´�� HGLWHG� E\�(ZD�3UXV]HZLF]�6LSL VND��
SXEOLVKHG�E\��7KH�)DFXOW\�RI�$UFKLWHFWXUH�3R]QDQ�8QLYHUVLW\�RI�
7HFKQRORJ\��,QVWLWXWH�RI�$UFKLWHFWXUH��8UEDQ�3ODQQLQJ�DQG�+HU�
LWDJH� 3URWHFWLRQ� 'LYLVLRQ� RI� 3XEOLF�$UFKLWHFWXUH� DQG� +RXVLQJ�
�=����3R]QD �������V�����±����
�� $��6]SRQDU��)L]MRJUD¿�D�XUEDQLVW\F]QD��3:1��:DUV]DZD������
�� 5��%DUHN�� 3�� 6]XPLJD D��6WXGLD� SU]HNV]WD FH � WHUHQyZ� ]LHOR�
Q\FK� Z� SODQRZDQLX� SU]HVWU]HQQ\P� PLDVWD� 3R]QDQLD�� *RVSR�
GDUND�SU]HVWU]HQL �PLDVW� L� JPLQ�Z� UHMRQLH�:LHONRSROVNL��:33��
3R]QD �������V�����±�����.��6REF]\ VND��=LHOH � MDNR�HOHPHQW�
ZVSy F]HVQHJR�PLDVWD� L� MHM� UROD� Z� SU]HVWU]HQLDFK� SXEOLF]Q\FK�
3R]QDQLD��UR]SUDZD�GRNWRUVND��:$�33�������
�� '�� &HOL VND�-DQRZLF]�� &HQWUD� KDQGORZH� ZREHF� PLHMVNLHM�
SU]HVWU]HQL� SXEOLF]QHM� ±� QLH� W\ONR� LPLWDFMD�� &] RZLHN� Z� SU]H�
VWU]HQL� SXEOLF]QHM� PLDVWD�� :\GDZQLFWZR� 8QLZHUV\WHWX� :DU�
V]DZVNLHJR��:DUV]DZD�������V�����±����
�� $��5LFKOLQJ��-��6RORQ��(NRORJLD�.UDMREUD]X��3:1��:DUV]DZD�
�����
�� 0��1RZDNRZVNL��.RPXQLNDFMD�D�NV]WD WRZDQLH�FHQWUXP�PLD�
VWD��:\GDZQLFWZR�$UNDG\��:DUV]DZD������
��� .��/\QFK��2EUD]�PLDVWD��:\GDZQLFWZR�$UFKLZROWD��.UDNyZ�
�����
��� 3��6]XPLJD D��%H]SLHF]H VWZR�Z�SU]HVWU]HQL�]XUEDQL]RZDQHM�
L�NUDMREUD]RZHM� %H]SLHF]H VWZR�±�ZLHORUDNLH�SHUVSHNW\Z\��:\�
GDZQLFWZR�:\ V]HM� 6]NR \� %H]SLHF]H VWZD� Z� 3R]QDQLX�� 3R�
]QD �������V�����±����
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MD]Q\� NOLPDW� DNXVW\F]Q\�� 3R]QD � QDOH \� GR� PLDVW�
R�QDMZL NV]HM�SRZLHU]FKQL�WHUHQyZ�]LHOHQL�Z�NUDMX��
1LHVWHW\�LFK�REV]DU�Z�PLH FLH�]PQLHMV]D�VL �]�URNX�
QD�URN��:F]H QLHM�3R]QD �SRVLDGD �]QDF]QLH�ZL FHM�
WHUHQyZ�]LHOHQL��QD�FR�ZVND]\ZDOL�MX �Z�URNX������
5�� %DUHN� L� 3�� 6]XPLJD D���� 6\VWHP� WHUHQyZ� ]LHOQL�
Z� FHQWUDOQHM� F] FL� PLDVWD� LVWQLHM F\� Z� ����� URNX�
�LO���D��REHFQLH�Z�ZL NV]R FL�MX �QLH�LVWQLHMH��:�OD�
WDFK�����XELHJ HJR�ZLHNX�3R]QD �SRVLDGD �RN�������
KD� WHUHQyZ� ]LHOHQL� �Z� W\P� WHUHQ\� ]DOHVLRQH� L� ED�
JLHQQH��� 2EHFQLH� REV]DU\� ]LHOHQL� ]DMPXM F]QLH�
SRQDG������KD��FR�VWDQRZL����SURFHQW�SRZLHU]FKQL�
PLDVWD� �LO�� �E�����:� FL JX� QLHVSH QD� ��� ODW� 3R]QD
XWUDFL �SUDZLH�����KD�]LHOHQL��NWyUH�VSH QLDM �Z�SU]H�
VWU]HQL�PLDVWD� IXQNFMH� SUR URGRZLVNRZ\FK� L� NUDMR�
EUD]RWZyUF]\FK��:�ODWDFK�SRZRMHQQ\FK�QD�REV]DU]H�
3R]QDQLD� VLOQLH� ]PLHQLRQR� UyZQLH � VLH � K\GURJUD�

¿�F]Q ��1LH�W\ONR�]UHGXNRZDQR�OLF]E �RGQyJ�:DUW\��
DOH� UyZQLH � ]DV\SDQR� PD H� FLHNL�� D� QLHNWyUH�� MDN�
GROQ\�ELHJ�%RJGDQNL��6HJDQN �F]\�:LHU]EDN�ZSUR�
ZDG]RQR�GR�NDQDOL]DFML�PLHMVNLHM��0LPR�WR�Z�GROL�
QDFK� W\FK�GRS \ZyZ�QDGDO� HJ]\VWXM � NOLQ\� ]LHOHQL��
%RO F]N �ZLHOX�PLDVW�SROVNLFK� MHVW�] \�VWDQ�SRZLH�
WU]D��F]HJR�VNUDMQ\P�SU]HMDZHP�V �]MDZLVND�VPRJX��
3ROVND�WR�SD VWZR�R�QDMZL NV]\P�]DQLHF]\V]F]HQLX�
SRZLHWU]D� Z� (XURSLH����:� 3R]QDQLX� QRUP\� ]DQLH�
F]\V]F]HQLD�SRZLHWU]D�S\ DPL�]DZLHV]RQ\PL�30����
L�30����V �UyZQLH �SU]HNUDF]DQH���

:LHONL�ZS \Z�QD�VWDQ�NUDMREUD]X�PLDVWD�PD�UyZ�
QLH � SROLW\ND� SU]HVWU]HQQD� Z DG]�� 1LHVWHW\� Z� W\P�
]DNUHVLH�SRMDZL R� VL �ZLHOH�QLHNRU]\VWQ\FK� L�ZU F]�
V]NRGOLZ\FK�GOD�NUDMREUD]X�3R]QDQLD�UHDOL]DFML��1D�
WRPLDVW�XWU]\PXM F\�VL �ED DJDQ� OHJLVODF\MQ\� L�SUD�
ZRGDZF]\� Z� ]DNUHVLH� UHJXODFML� SU]HVWU]HQQR�NUD�

������������������D�������������������������������������������������������������E

�D��2GU\V�WHUHQyZ�]LHOHQL�]�SODQX�PLHMVFRZHJR�]�URNX������U��2SUDF��3��6]XPLD D��QD�SRGVW��5��%DUHN��3��6]XPLJD D��RS��FLW���V�������
�E��=D F]QLN�QU���GR�68L.=3�PLDVWD�3R]QDQLD�]�URNX������±�ZLGRF]QH�WHUHQ\�]LHOHQL�L�WHUHQ\�UH]HUZRZH�GOD�ORNDOL]DFML�

ZLHONRSRZLHU]FKQLRZ\FK�XV XJ�� UyG R��,QWHUQHW�>�@
�D��$Q�RXWOLQH�RI�JUHHQ�VSDFH�RQ�D�ORFDO�PDS�LVVXHG�LQ�������&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�5��%DUHN��3��6]XPLJD D��

RS��FLW���S������
�E��$SSHQGL[���WR�WKH�/DQG�8VH�3ODQ�IRU�WKH�&LW\�RI�3R]QD �LVVXHG�LQ������±�WKHUH�LV�JUHHQ�VSDFH�DQG�SODFHV�UHVHUYHG�

IRU�WKH�ORFDWLRQ�RI�ODUJH±IRUPDW�VHUYLFHV��6RXUFH��,QWHUQHW�>�@

��� 5��%DUHN��3��6]XPLJD D��RS��FLW�
��� 6WXGLXP�XZDUXQNRZD � L� NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]H�
VWU]HQQHJR�PLDVWD�3R]QDQLD�XFKZDORQH�8FKZD �QU�/;;,,������
9,������]����ZU]H QLD������U�
�� UyG R��ZZZ�]]LW�SO�QDMEDUG]LHM�]DQLHF]\V]F]RQH�SRZLHWU]H�
Z�FD HM�HXURSLH��>GRVW S������������@�

��� :\G]LD �%H]SLHF]H VWZD� L�=DU] G]DQLD�.U\]\VRZHJR�:LHO�
NRSROVNLHJR� 8U] GX�:RMHZyG]NLHJR� Z� 3R]QDQLX� LQIRUPRZD
��� OXWHJR������ URNX�R�R PLRNURWQ\P�SU]HNURF]HQLX�QRUP�]D�
QLHF]\V]F]HQLD� SRZLHWU]D� Z� 3R]QDQLX� S\ DPL� ]DZLHV]RQ\PL�
30����L�30���� UyG R��KWWS���ZZZ�JORVZLHONRSROVNL�SO�ZLDGR�
PRVFL�SR]QDQ�D�VPRJ�Z�SR]QDQLX�RVPLRNURWQH�SU]HNURF]HQLD�
�GRERZ\FK�QRUP����������>GRVW S������������@�
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MREUD]RZ\FK� SRJ ELD� VWDQ� ÄUR]OHZDM FHJR´� VL � SR�
PLH FLH�FKDRVX�SU]HVWU]HQQHJR����

���:\EUDQH�SU]HVWU]HQLH�PLDVWD�Z\PDJDM FH�
ÄUHDQLPDFML´�L�SU]HEXGRZ\

3R]QD �ERU\ND�VL �RG�ZLHOX�ODW�]�SUREOHPHP�]D�
JRVSRGDURZDQLD�ZLHOX�PQLHMV]\FK� L�ZL NV]\FK�RE�
V]DUyZ� PLDVWD�� 1DGDO� SURMHNWDQWyZ� L� GHF\GHQWyZ�
]DMPXMH� SUREOHP� WHUHQyZ� GR� ]DJRVSRGDURZDQLD�
Ä:ROQ\FK� 7RUyZ´� R� SRZLHU]FKQL� ���� KD�� Ä JyZ�
' EL VNLFK´�R�SRZLHU]FKQL����KD�L�WHUHQyZ�SR�GDZ�
Q\P�VWDGLRQLH�.6�:DUWD��3RMDZLDM �VL �NROHMQH�SR�
P\V \� ]DJRVSRGDURZDQLD� W\FK� QLH]Z\NOH� ZD Q\FK�
WHUHQyZ�Z�FHQWUXP�PLDVWD�±�RUJDQL]RZDQH�NRQNXUV\�
QLH� SU]\QRV] � MHGQDN� RF]HNLZDQ\FK�� RVWDWHF]Q\FK�
GHF\]ML� UHDOL]DF\MQ\FK�� D� WH�� NWyUH� ]RVWD \� SRGM WH�
Z\ZR XM � QLHMHGQRNURWQLH� VSU]HFLZ� VSR HF]Q\�� 'R�
WDNLFK�UHDOL]DFML�QDOH \�]DOLF]\ �QLHNWyUH�LQZHVW\FMH�
RVWDWQLFK�ODW��RELHNW\�QRZHJR�GZRUFD�NROHMRZR�DX�
WREXVRZHJR�RUD]�*DOHULL�&LW\�&HQWHU�L�*DOHULL�00��
NWyUH� ]RVWD \� ]ORNDOL]RZDQH�Z� FHQWUXP�PLDVWD��1D�
WHPDW�*DOHULL�00�GRPLQXM �RSLQLH�R�QLHGRSDVRZD�
QLX� VWUXNWXU\� EXG\QNX� GR� RWRF]HQLD� �LO�� �D��� 1DWR�
PLDVW� QRZ\�GZRU]HF�NROHMRZR�DXWREXVRZ\� �LO�� �E��
W]Z��ÄFKOHEDN´��NU\W\NRZDQ\�MHVW�]D�] H�UR]ZL ]DQLD�
IXQNFMRQDOQR�X \WNRZH�� 3RZVWDMH� S\WDQLH� R� FHOR�
ZR �EXGRZ\�QRZHJR�GZRUFD��VNRUR�RERN�VWRL�VWDU\��

NWyUHJR�IXQNFMRQDOQR �ELMH�QD�J RZ �QRZ �UHDOL]D�
FM ��3RQDGWR�NRPSR]\FMD�SU]HVWU]HQQD�GDZQHJR�]D�
R HQLD� XUEDQLVW\F]QR�NUDMREUD]RZHJR�XOLF\�'ZRU�
FRZHM�±�RVL�]�]LHORQ �DOHM �WZRU]\�IUDJPHQW�GREUHJR�
L�UR]SR]QDZDOQHJR�NUDMREUD]X�PLDVWD��=�NROHL�*DOH�
ULD�&LW\�&HQWHU��QD]ZDQD�]RVWD D�ÄZLHONLP��OH F\P��
XV XJRZ\P�ZLH RZFHP´��LO���E���NWyU\�]DEORNRZD
Z� GX HM� F] FL� WHUHQ\� UR]ZRMRZH� GOD� WDN� SR GD�
QHM�� QRZHM� ]DEXGRZ\� EL]QHVRZR�KRWHORZR�PLHV]�
NDQLRZHM�QD�REV]DU]H�W]Z��Ä:ROQ\FK�7RUyZ´��7R�WX�
MHVW�PLHMVFH�QD�UHSUH]HQWDF\MQ �G]LHOQLF �]DEXGRZ\�
�ZLH RZFyZ�� R� QDMZ\ V]\FK� VWDQGDUGDFK� X \WNR�
Z\FK�L�SU]HVWU]HQQR�NUDMREUD]RZ\FK�

%U\ \� RELHNWyZ� JDOHULL� KDQGORZ\FK� ]D]Z\F]DM�
Uy QL �VL �Z\VWURMHP�]HZQ WU]Q\FK�HOHZDFML��1DWR�
PLDVW� LFK�JDEDU\W\�V �Z�ZLHOX�SU]\SDGNDFK�EDUG]R�
SRGREQH�L�SU]HVNDORZDQH�Z�VWRVXQNX�GR�VWUXNWXU�V �
VLHGQLHM� ]DEXGRZ\�� 2ELHNW\� JDOHULL� KDQGORZ\FK� WR�
VXEVWUXNWXU\� QD ODGXM FH�PQLHM� OXE� EDUG]LHM� XGDQLH�
SU]HVWU]HQLH�PLHMVNLH�Z�SRVWDFL�FL JyZ��DOHMHN�L�JD�
OHULL� SLHV]\FK� SRG� GDFKHP�� REXGRZDQ\FK� ORNDODPL�
X \WNRZ\PL�� 1LHVWHW\� JDOHULH� QLH� JHQHUXM � REV]D�
UyZ�]LHOHQL�� D�ZU F]�SU]HFLZQLH�±�SU]\F]\QLDM � VL
GR�]DEXGRZ\�]QDF]Q\FK�SRZLHU]FKQL�WHUHQX�L�XWUDW\�
ZRG\�Z� NUDMREUD]LH�PLDVWD��2OEU]\PLH� SRZLHU]FK�
QLH�GDFKyZ�SRZRGXM � V]\ENLH�RGSURZDG]DQLH�ZyG�
RSDGRZ\FK� GR� NDQDOL]DFML� GHV]F]RZ\FK� PLDVWD��
:RG\� WH� QLH� V � UHWHQFMRQRZDQH� L� QLH� V � Z\NRU]\�

D������������������������������������������������������������������������������������������E

�D��*DOHULD�00��)RW��3��6]XPLD D��������
�E��*DOHULD�&LW\�&HQWHU�L�QRZ\�GZRU]HF�NROHMRZR±DXWREXVRZ\�� UyG R��,QWHUQHW�>�@

�D��00�6KRSSLQJ�0DOO��3KRWR�E\�3��6]XPLJD D��������
�E��$YHQLGD�3R]QD �6KRSSLQJ�0DOO�DQG�WKH�QHZ�WUDLQ�DQG�FRDFK�VWDWLRQ��6RXUFH��,QWHUQHW�>�@

��� 3�� 6]XPLJD D�� =DU] G]DQLH� L� JRVSRGDURZDQLH� SU]HVWU]H�
QL � Z� NRQWHN FLH� ]UyZQRZD RQHJR� UR]ZRMX� ±� GLDJQR]D� VWDQX�
SU]HVWU]HQL�Z�3ROVFH��*RVSRGDURZDQLH�Z�;;,�ZLHNX��=$32/��
6]F]HFLQ�������V����±����
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VWDQH� GR� ]DVLODQLD� WDN� SRWU]HEQHM� Z� PLH FLH� ]LH�
OHQL��3R]QD �QDOH \�GR�QLHFKOXEQHM� F]R yZNL�PLDVW�
Z�3ROVFH�R�QDMZL NV]HM� OLF]ELH�JDOHULL�KDQGORZ\FK��
:�68L.=3���PLDVWD�3R]QDQLD�]DUH]HUZRZDQR�D ����
REV]DU\� SRG� ORNDOL]DFMH� FHQWUyZ� L� XV XJ�ZLHONRSR�
ZLHU]FKQLRZ\FK�� 7\ONR� RVLHP� QDMZL NV]\FK� JDOH�
ULL� KDQGORZ\FK� 3R]QDQLD�� 3OD]D��0��� 3HVWND��.LQJ�
&URVV�0DUFHOLQ�� 0DOWD�� 6WDU\� %URZDU�� &LW\� &HQWHU�
L� 3RVQDQLD�� QLH� OLF] F� NLONXQDVWX� PQLHMV]\FK�� VNX�
SLD�D ������ORNDOL�KDQGORZ\FK�L�]DMPXMH� F]QLH�SR�
ZLHU]FKQL �SRQDG���������Pð�������KD���WM��SUDZLH����
UD]\�ZL FHM�QL �Z\QRVL�SRZLHU]FKQLD�6WDUHJR�5\QNX�
Z�3R]QDQLX��:�VNDOL�PLDVWD� WR�SUDZLH����� FLV HJR�
FHQWUXP�±�REV]DU�Z\]QDF]RQ\�XOLFDPL��6ROQ ��$OH�
MDPL�0DUFLQNRZVNLHJR�� ZL W\P�0DUFLQHP� L� DOHM
1LHSRGOHJ R FL� �REV]DU� ��� LO�� �E���1DWRPLDVW� VXPD�
U\F]QD� ZLHONR � REV]DUyZ� ]DUH]HUZRZDQ\FK� SRG�
XV XJL� ZLHONRSRZLHU]FKQLRZH� Z� 3R]QDQLX��� MHVW�
SRQDG� ��� UD]\� ZL NV]D� RG� Z\ HM� Z\]QDF]RQHJR�
WHUHQX��:� VNDOL�PLDVWD� WR� REV]DU� QLHFR�ZL NV]\�RG�

IUDJPHQWX�� NWyU\� Z\]QDF]DM � XOLFH�� * RJRZVND��
+HWPD VND�� =DPHQKRIID� L� .UyORZHM� -DGZLJL� �RE�
V]DU����LO���E��

:� WDNLHM� V\WXDFML� XWUDWD� IXQNFML� FHQWURWZyUF]\FK�
UyGPLH FLD�3R]QDQLD� MHVW�QLHXQLNQLRQD��F]HJR�SU]\�
N DGHP�MHVW�]XER HQLH�NUDMREUD]X�L�VWDQGDUGyZ�IXQN�
FML�PLHMVNLFK� �Z� W\P�V]F]HJyOQLH�KDQGORZ\FK��XV X�
JRZ\FK� L� JDVWURQRPLF]Q\FK��� NLHG\ � QDMEDUG]LHM�
UHSUH]HQWDF\MQ\FK�SU]HVWU]HQL�PLHMVNLFK��MDNLPL�E\ \�
XOLFH�� ZL W\�0DUFLQ�� ���*UXGQLD�� * RJRZVND�� ' �
EURZVNLHJR��:LHU]EL FLFH� L� SODFH��:ROQR FL��&\U\OD�
5DWDMVNLHJR�F]\�6WDU\�5\QHN��']L NL�SURWHVWRP�PLHV]�
ND FyZ�XGD R�VL �ÄXUDWRZD ´�PL G]\�LQQ\PL�ZD Q\�
IUDJPHQW� SU]HVWU]HQL�PLDVWD� ±� WHUHQ\� VWDUHM� ]DMH]GQL�
WUDPZDMRZHM� SU]\� XOLF\� *DMRZHM�� JG]LH� SLHUZRWQLH�
PLD D� SRZVWD � NROHMQD� JDOHULD� KDQGORZD�� 2EHFQLH�
UHDOL]RZDQ\� MHVW� Z� W\P� PLHMVFX� NZDUWD � ]DEXGRZ\�
PLHV]NDQLRZHM�]�KDQGORZ\PL�SDUWHUDPL��6WDQRZL�RQ�
SR]\W\ZQ\�SU]HMDZ�]MDZLVND� VXNFHVML� IXQNFML��� RUD]�
UR]ZRMX�NUDMREUD]X�VWUXNWXU� UyGPLHMVNLFK��

D������������������������������������������������������������������������������������������E

�D��3R]QD ��UHMHVWU�03=3��VWDQ�QD���OXWHJR������U���NRORU�F]HUZRQ\�L�EH RZ\��03=3�RERZL ]XM FH��NRORU� y W\��03=3�
Z�RSUDFRZDQLX��2SUDF��3��6]XPLD D��QD�SRGVW��,QWHUQHW�>�@��

�E��:LHONR FL�REV]DUyZ���L���SU]H]QDF]RQ\FK�QD�XV XJL�ZLHONRSRZLHU]FKQLRZH�Z�VNDOL�3R]QDQLD��2SUDF��3��6]XPLJD D��
QD�SRGVW��,QWHUQHW�>�@

�D��3R]QD ��/DQG�8VH�3ODQ�UHJLVWHU�DV�RI���)HEUXDU\�������DSSOLFDEOH�ODQG�XVH�SODQV�DUH�PDUNHG�LQ�UHG�DQG�EHLJH��ODQG�XVH�SODQV�
XQGHU�SUHSDUDWLRQ�DUH�PDUNHG�LQ�\HOORZ��&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�WKH�,QWHUQHW�>�@��

�E��$UHDV���DQG���UHVHUYHG�IRU�ODUJH±IRUPDW�VHUYLFHV�YV�WKH�DUHD�RI�3R]QD ��&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�WKH�,QWHUQHW�>�@

��� 6WXGLXP�XZDUXQNRZD � L� NLHUXQNyZ�]DJRVSRGDURZDQLD�SU]H�
VWU]HQQHJR�PLDVWD�3R]QDQLD�XFKZDORQH�8FKZD �QU�/;;,,������
9,������]����ZU]H QLD������U�

��� ,ELGHP�
��� 3�� 6]XPLJD D�� 6XNFHVMD� IXQNFML� Z� NUDMREUD]LH� ZDURZ�
Q\P� GDZQHM� 7ZLHUG]\� 'UH]GHQNR�� Ä$UFKLWHNWXUD� .UDMREUD]X´��
��������V����±���
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���.RQFHSFMH�SU]HPLDQ�L�UDWRZDQLD�
SU]HVWU]HQL�Z�NUDMREUD]LH�PLDVWD

1D�VWUD \�SRU] GNX�SU]HVWU]HQQHJR�SRZLQQ\�VWD
PLHMVFRZH�SODQ\�]DJRVSRGDURZDQLD�SU]HVWU]HQQHJR�
�03=3�� RUD]� VWXGLXP� XZDUXQNRZD � L� NLHUXQNyZ�
]DJRVSRGDURZDQLD� SU]HVWU]HQQHJR� �68L.=3�����
:HG XJ� VWDQX� QD� G]LH � �� OXWHJR� ����� URNX� OLF]ED�
03=3� Z� 3R]QDQLX� Z\QRVL D� ����� NWyUH� REHMPR�
ZD \� ��� SURF�� SRZLHU]FKQL� 3R]QDQLD��� Z� W\P�
03=3�RERZL ]XM FH�REHMPRZD \����SURF���D�03=3�
Z� RSUDFRZDQLX� ]DMPRZD \� ��� SURF�� SRZLHU]FKQL�
PLDVWD� �LO�� �D��� 0LPR� WDN� ]QDF]QHM� OLF]E\� 03=3��
FR�MHVW�GREU\P�Z\QLNLHP�Z�VNDOL�3ROVNL��QDGDO�NUD�
MREUD]� 3R]QDQLD� Z\PDJD� Z� ZLHOX� PLHMVFDFK� NR�
UHNW\� L� G]LD D �� NWyUH� SU]\ZUyF � OXE� XVWDO � QRZH��
SR GDQH� SU]H]� PLHV]ND FyZ� Z\VRNLH� ZDORU\� HV�
WHW\F]QH� L� X \WNRZH�� =DSLV\�03=3� L� 68L.=3� QLH�
]DVSDNDMDM � Z� W\P� ]DNUHVLH� SRWU]HE� L� Z\PDJD
VSR HF]Q\FK��1DGDO�SUDZRGDZVWZR�Z�]DNUHVLH�SOD�
QRZDQLD� SU]HVWU]HQQHJR� QLH� G\VSRQXMH� VSUDZQ\PL�
L�HIHNW\ZQ\PL�QDU] G]LDPL�GR�VSUDZRZDQLD�RGSR�
ZLHGQLHM� SROLW\NL� SU]HVWU]HQQR�NUDMREUD]RZHM�PLD�
VWD�� %D DJDQ� OHJLVODF\MQ\�� QLHVSyMQR � SU]HSLVyZ��
D� Z� ZLHOX� SU]\SDGNDFK� LFK� VSU]HF]QR � RUD]� UR]�
ELH QR FL� SUDZQR�NRPSHWHQF\MQH� RUJDQyZ� DGPL�
QLVWUDFML� VDPRU] GRZHM� QLH� ]DEH]SLHF]DM �Z� RGSR�
ZLHGQLP�VWRSQLX�VIHU\�NUDMREUD]RZHM�PLDVWD���

6\WXDFM �SRJ ELDM �QLHGRSDVRZDQH�GR�U]HF]\ZL�
VWR FL�QRZH�DNW\�SUDZQH��MDNLH�SRMDZL \�VL �Z�RVWDW�
QLP� F]DVLH�� WM�� XVWDZD� NUDMREUD]RZD��� L� XVWDZD�
R� UHZLWDOL]DFML���� 1LH� WZRU] � RQH� SRGVWDZ� GR� VIRU�
PX RZDQLD� ]DVDG� Z� SODQRZDQLX� L� NV]WD WRZDQLX�
NUDMREUD]X� RUD]� SU]HVWU]HQL� PLDVWD� Z� G XJLHM� SHU�
VSHNW\ZLH� F]DVRZHM��8VWDZD� NUDMREUD]RZD� SU]HZL�
GXMH� MHG\QLH� G]LD DQLD� NRVPHW\F]QH�Z� ]DNUHVLH� OR�
NDOL]DFML� UHNODP� L� RELHNWyZ� UHNODPRZ\FK�� 8VWDZD�
UHZLWDOL]DF\MQD� GH¿�QLXMH� MHG\QLH� ]DVDG\� SURPRFML�
REV]DUyZ� SU]H]QDF]RQ\FK� GR� UHZLWDOL]DFML� J yZQLH�
QD�SRGVWDZLH�ZVSy F]\QQLNyZ�JRVSRGDUF]\FK��VSR�

HF]Q\FK�L�WHFKQLF]Q\FK��D�]XSH QLH�SRPLMD�F]\QQLNL�
NUDMREUD]RZR�SU]HVWU]HQQH��

:�WHM�V\WXDFML�VDPL�PLHV]ND F\�SRGHMPXM �LQLFMD�
W\Z\� UDWRZDQLD� SU]HVWU]HQL�PLDVWD�� ]PLHU]DM FH� GR�
SRSUDZ\� VWDQX�NUDMREUD]X� L� URGRZLVND�PLHMVNLHJR�
Z� UHMRQLH� VZRMHJR� ]DPLHV]NDQLD� RUD]� SU]HVWU]HQL�
SXEOLF]Q\FK�� -HGQ\P� ]� WDNLFK� SU]\N DGyZ� V � G]LD�
DQLD� ZHG XJ�PHWRG\� FKDUUHWWH���� V]HURNR� UR]SR�
ZV]HFKQLRQHM�Z�NUDMDFK�]DFKRGQLHM�(XURS\��NWyU\FK�
J yZQ\P�]D R HQLHP�MHVW�]QDF]Q\�XG]LD �VSR HF]H �
VWZD�Z� SRGHMPRZDQLX� GHF\]ML� GRW\F] F\FK� SODQR�
ZDQ\FK� VSRVREyZ� ]DJRVSRGDURZDQLD� SU]HVWU]HQL��
3URFHV� SODQRZDQLD�Z�PHWRG]LH� FKDUUHWWH� SU]HELHJD�
ZLHORHWDSRZR�� ]� QDFLVNLHP� QD� OLF]QH� L� ZLHORS DV]�
F]\]QRZH�GLDJQR]\�L�DQDOL]\�SU]\�XG]LDOH�]DLQWHUH�
VRZDQ\FK�PLHV]ND FyZ�RUD]�VSHFMDOLVWyZ�]�Uy Q\FK�
EUDQ ��SRZL ]DQ\FK�]� WHPDWHP�RSUDFRZDQLD��3U]\�
N DGHP�WDNLFK�G]LD D �RGGROQ\FK�Z�NUDMX�V �SURSR�
]\FMH� SURMHNWRZDQLD� SDUW\F\SDF\MQHJR�� UHDOL]R�
ZDQHJR� SU]\� XG]LDOH� IRUPDOQ\FK� L� QLHIRUPDOQ\FK�
JUXS�PLHV]ND FyZ�RUD]�]D�SR UHGQLFWZHP�IXQGDFML��
QS�� )XQGDFMD� 1DSUDZ� 6RELH�0LDVWR� ±� 1DV]D� SU]H�
VWU]H ��'REU\P�SU]\N DGHP�V �UyZQLH �SURMHNW\�]D�
JRVSRGDURZDQLD�SU]HVWU]HQQHJR�UHDOL]RZDQH�]�PLHM�
VNLFK�EXG HWyZ�RE\ZDWHOVNLFK���

1DOH \� WX� UyZQLH � ]DV\JQDOL]RZD LQLFMDW\Z\�
VWXGHQFNLH� SU]\V] \FK� DGHSWyZ� XF]HOQL� SR]QD �
VNLFK�QD�NLHUXQNDFK�VWXGLyZ�]ZL ]DQ\FK�]�NV]WD WR�
ZDQLHP� NUDMREUD]X� L� SODQRZDQLHP� SU]HVWU]HQQ\P��
:�UDPDFK�RSUDFRZD �VHPHVWUDOQ\FK��SUDF�LQ \QLHU�
VNLFK�L�PDJLVWHUVNLFK�SRZVWDM �LQWHUHVXM FH�RSUDFR�
ZDQLD�GRW\F] FH�QDMEDUG]LHM�QHZUDOJLF]Q\FK�REV]D�
UyZ�PLDVWD�

'REU\P� SU]\N DGHP� G]LD D �� NWyUH� SU]\QRV]
UR]ZL ]DQLD� SU]HVWU]HQQH� QDMZ\ V]HM� MDNR FL� V
NRQNXUV\�� ']L NL� G]LD DQLRP� LQVW\WXFML� EUDQ R�
Z\FK�� L]E� ]DZRGRZ\FK�� VDPRU] GyZ� L� VWRZDU]\�
V]H � DUFKLWHNWyZ�� XUEDQLVWyZ� L� SURMHNWDQWyZ�NUDMR�
EUD]X�V\WXDFMD�XOHJD�VWD HM�SRSUDZLH� L�FRUD]�ZL FHM�
NRQNXUVyZ�MHVW�RUJDQL]RZDQ\FK�Z�FHOX�Z\ RQLHQLD�

��� 8VWDZD�]�GQLD����PDUFD������U��R�SODQRZDQLX�L�]DJRVSRGDUR�
ZDQLX�SU]HVWU]HQQ\P���']��8��]������U���SR]�������
��� 3RZLHU]FKQLD�3R]QDQLD�OLF]RQD�]D�SRPRF �$5&�*LV�Z\QRVL�
�������KD�
��� =DJDGQLHQLD�RSLV\ZDQH�P�LQ��Z������U��Z��3��6]XPLD D��=D�
U] G]DQLH«��RS��FLW��
��� 8VWDZD� ]� GQLD� ��� NZLHWQLD� ����� U��� R� ]PLDQLH� QLHNWyU\FK�
XVWDZ� Z� ]ZL ]NX� ]H� Z]PRFQLHQLHP� QDU] G]L� RFKURQ\� NUDMR�
EUD]X��']��8�������SR]�������
��� 8VWDZD�R�UHZLWDOL]DFML�RUD]�]PLDQLH�QLHNWyU\FK�LQQ\FK�XVWDZ�
]�GQLD���SD G]LHUQLND������U���']��8��]������U���SR]���������

��� &KDUUHWWH� ±� PHWRGD� WD� ]DN DGD� ]HEUDQLH� Z� MHGQ\P� PLHM�
VFX� RVyE� UHSUH]HQWXM F\FK� Uy QH� URGRZLVND� L� E G F\FK� VSH�
FMDOLVWDPL� Z� Uy Q\FK� G]LHG]LQDFK� �SUDZQLF\�� XUEDQL FL�� DUFKL�
WHNFL��XU] GQLF\��DUW\ FL��G]LD DF]H�VSR HF]QL�� L�]DSURV]HQLH� LFK�
GR� ZVSyOQHM�� PRGHURZDQHM� UR]PRZ\��:� MHM� HIHNFLH� SRZVWDM
NRQNUHWQH� ]DOHFHQLD� L� SURSR]\FMH� RGQR QLH� SU]HGPLRWX� NRQ�
VXOWDFML� QS�� Z\EUDQHJR� REV]DUX� SU]HVWU]HQL� PLHMVNLHM�� UyG R��
KWWS���SDUW\F\SDFMDRE\ZDWHOVND�SO�WHFKQLND�FKDUHWWH�� >GRVW S��
����������@�
��� 3R]QD � UHDOL]XMH�SURMHNW\� ]�3R]QD VNLHJR�%XG HWX�2E\ZD�
WHOVNLHJR�RG�URNX������
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QDMOHSV]\FK� UR]ZL ]D � SU]HVWU]HQQ\FK�� 3ULRU\WHWHP�
MHVW� UDFMRQDOQR �Z�JRVSRGDURZDQLX� WHUHQDPL�PLD�
VWD�� NWyUD� SRZLQQD� RSLHUD � VL � QD� ]DVDG]LH� SRQRZ�
QHJR�Z\NRU]\VWDQLD�XSU]HGQLR�]DJRVSRGDURZDQ\FK�
WHUHQyZ��W]Z��EURZQ¿�HOGV��]DPLDVW�]DEXGRZ\ZDQLD�
QRZ\FK��W]Z��JUHHQ¿�HOGV����

���3URSR]\FMH�QRZ\FK�IXQNFML�L�IRUP\�
]DJRVSRGDURZDQLD�±�VWXGLD�SU]\SDGNX

2� RGF]XZDQLX� L� MDNR FL� SU]HVWU]HQL� RUD]� NUDMR�
EUD]X� PLDVWD� GHF\GXMH� ]D]Z\F]DM� SLHUZV]H� ZUD H�
QLH� ±� SLHUZV]\� NRQWDNW� ]� REUD]HP�PLDVWD��'ODWHJR�
LVWRWQH� MHVW� UyZQLH � SU]\N DGDQLH� GX HM� XZDJL� GR�
NV]WD WRZDQLD�NUDMREUD]X�PLDVWD�Z�VWUHIDFK�ZMD]GR�
Z\FK�� WM�� Z� UHMRQDFK� GUyJ� GRMD]GRZ\FK� NR RZ\FK�
L�NROHMRZ\FK��SRUWyZ�U]HF]Q\FK�L�ORWQLVN�F\ZLOQ\FK��
3R]QD � SRVLDGD� NLOND� ZD Q\FK� GUyJ� ZMD]GRZ\FK�
SR]ZDODM F\FK� QD� SR F]HQLD� ]� LQQ\PL� R URGNDPL��
&] � ]� QLFK� MX � SUH]HQWXMH� SR]\W\ZQH� VWDQGDUG\�
SU]HVWU]HQQH��QS��GURJL�]�NLHUXQNX�.DWRZLF��6]F]H�
FLQD��:DUV]DZ\� F]\�:URF DZLD�� &] � GUyJ� ZMD]�
GRZ\FK� MHVW� REHFQLH� UHPRQWRZDQD� Z� ]ZL ]NX�
]�GHNDSLWDOL]DFM �LFK�VWDQX�WHFKQLF]QHJR�L�NRQLHF]Q
NRUHNW � UR]ZL ]D � IXQNFMRQDOQ\FK�� 6]F]HJyOQ\P�
SU]\SDGNLHP� MHVW� XOLFD� %XNRZVND�� NWyUD� ]RVWD D�
MX � SU]HEXGRZDQD� L� RWU]\PD D� UHSUH]HQWDF\MQ � SR�
VWD � F]WHURSDVPRZHM� GURJL� ZMD]GRZHM�� SURZDG] �
FHM� ]� ORWQLVND� GR� VDPHJR� FHQWUXP� 3R]QDQLD� Z� UH�
MRQ� URQGD�0��.RSHUQLND�� OHF]� IUDJPHQW\� REV]DUyZ�
SU]\OHJDM F\FK� GR� QLHM� Z� UHMRQLH� VNU]\ RZDQLD�
]� XOLF � 3ROVN �� SRVLDGDM � QDGDO� QLVNLH� ZDORU\� NUD�
MREUD]RZH��0LHMVFH�WR�MHVW�QLH]Z\NOH�ZD QH�Z�SUH�
]HQWDFML�NUDMREUD]X�PLDVWD��SRQLHZD � WR� WX�]DF]\QD�
VL � VWUHID� V]HURNR� UR]XPLDQHM� ]DEXGRZ\� UyGPLHM�
VNLHM� L� WR� WX�QDVW SXMH�SLHUZV]\�NRQWDNW�]�PLDVWHP��
V]F]HJyOQLH�GOD�SU]\E\ZDM F\FK�GURJ �ORWQLF] ��-HVW�
WR� VZHJR� URG]DMX� ÄEUDPD� PLDVWD´� L� SRZLQQD� PLH
SRVWD �UHSUH]HQWDF\MQHM�L�GREU]H�RSUDFRZDQHM�IXQN�
FMRQDOQLH� VWUHI\� ZMD]GRZHM�� Z\SRVD RQHM� Z� DWUDN�
F\MQH�DUFKLWHNWRQLF]QLH�L�SU]HVWU]HQQLH�RELHNW\�KRWH�
ORZR�XV XJRZH�L�REV]DU\�]LHOHQL��6WXGHQFL�NLHUXQNX�
$UFKLWHNWXUD�.UDMREUD]X�83�Z�3R]QDQLX�Z� VZRLFK�
SUDFDFK�SURSRQXM �QDSUDZ\�IUDJPHQWyZ�NUDMREUD]X�
PLDVWD�� F]HJR� SU]HMDZHP� MHVW� UyZQLH � SURSR]\�
FMD� ]DJRVSRGDURZDQLD� VWUHI\� ZMD]GRZHM� GR� PLDVWD�

RG� VWURQ\� ORWQLVND� DZLFD� �LO�� ���� QRZ\FK� IXQN�
FML� GOD� GDZQHJR� VWDGLRQX� ..6� Ä/HFK´� QD� ' EFX�
�LO������QRZHM�DUDQ DFML�VWDGLRQX�LP��(��6]\FD��GDZ�
QHJR� VWDGLRQX� .6� Ä:DUWD� 3R]QD ´�� ZUD]� ]� WHUH�
QDPL� V VLHGQLPL� �LO�� ���� JG]LH� REHFQLH� IXQNFMRQXMH�
WDUJRZLVNR��

7HUHQ\�E\ \FK�VWDGLRQyZ�SRZLQQ\�]RVWD �X]QDQH�
]D� REV]DU\� NUDMREUD]X� NXOWXURZR�KLVWRU\F]QHJR�
]� IXQNFM � UHNUHDF\MQ �� XV XJDPL� L� ]LHOHQL �PLHMVN ��
0LHV]ND F\�VWDOH�]J DV]DM �SRWU]HE\�QRZHJR�]DJR�
VSRGDURZDQLD�ZLHOX�IUDJPHQWyZ�PLDVWD��PL G]\�LQ�
Q\PL�SDUNyZ�L�WHUHQyZ�QDGZDUFLD VNLFK��NWyUH�VWD�
QRZL �FHQQH�REV]DU\�]LHOHQL�Z�UHNUHDFML�FRG]LHQQHM�

2GSRZLHG]L � QD� ]DSRWU]HERZDQLH� VSR HF]QH� V
SU]\JRWRZ\ZDQH� SU]H]� VWXGHQWyZ� NLHUXQNX� $U�
FKLWHNWXUD� .UDMREUD]X� 83� Z� 3R]QDQLX� UyZQLH
ZDULDQW\� SURSR]\FML� SURMHNWRZ\FK� ]DJRVSRGDUR�
ZDQLD��WHUHQyZ�QDGZDUFLD VNLFK��LO������SDUNX�.D�
VSURZLF]D� SU]\� KDOL� VSRUWRZHM� $UHQD� �LO�� �D�� �E��
RUD]� V]HUHJ� SURSR]\FML� GOD� LQQ\FK�Z\EUDQ\FK� RE�
V]DUyZ�PLDVWD�R� Uy Q\FK�SURJUDPDFK�X \WNRZ\FK�
L� SU]H]QDF]HQLX�� QS�� ]DJRVSRGDURZDQLH� VNZHUX�
SU]\� XO�� ��� /XWHJR� �LO�� �D�� �E��� HOHPHQWyZ� ]DJR�
VSRGDURZDQLD� Z� 3DUNX� 6]HO JRZVNLP� �LO�� �F�� �G��
F]\� QRZH� ]DJRVSRGDURZDQLH� SODFX� :VFKRGQLHJR�
SU]\�XO��* yZQHM��LO�������

1LH]Z\NOH� ZD Q\P� ]DGDQLHP� SRZLQQR� E\
XWU]\P\ZDQLH�Z\VRNLFK�VWDQGDUGyZ�NUDMREUD]X�QDM�
ZD QLHMV]\FK�SU]HVWU]HQL�SXEOLF]Q\FK�PLDVWD��'R�WD�
NLFK�SU]HVWU]HQL�QDOH \�PLHG]\�LQQ\PL�XOLFD� ZL W\�
0DUFLQ��NWyUD�MHVW� MHGQ �]�QDMVWDUV]\FK�XOLF�L�DUWHULL�
3R]QDQLD�R�Z\VRNLFK�ZDORUDFK�NXOWXURZR�NUDMREUD�
]RZ\FK�� \FLH�XOLF\�SU]HSODWDQH�E\ R�RNUHVDPL�SUR�
VSHULW\� L�XSDGNX�RUD]�EXU]OLZHM�KLVWRULL��2GEXGRZD�
]QLV]F]H �ZRMHQQ\FK�]DFKRZD D�SLHUZRWQ\�SU]HELHJ�
XOLF\�]�FKDUDNWHU\VW\F]Q �RGJL W �RVL ��LO����D���1D�
WRPLDVW� REHFQ\� VWDQ� NUDMREUD]X� WR� REUD]� ED DJDQX�
UHNODPRZHJR��PLHUQHM� MDNR FL� VWUHI� UXFKX�SLHV]HJR�
L� NR RZHJR�� ]LHOHQL� L� ORNDOL� KDQGORZR�XV XJRZ\FK��
5yZQLH � HOHZDFMH� RUD]� VWUXNWXU\� ]DEXGRZ\� KL�
VWRU\F]QHM� L� ZVSy F]HVQHM� Z\PDJDM � SLOQHM� UHQR�
ZDFML���� :LH RZFH� ]HVSR X� KDQGORZR�ELXURZHJR�
$/)$�ÄVWUDV] ´�PRGHUQLVW\F]Q\PL�IRUPDPL�L�EUXG�
Q\PL�HOHZDFMDPL��1DOH \�UyZQLH �ZVSRPQLH �R�UH�
DOL]RZDQ\P�REHFQLH�ZLH RZFX�SU]\�URQG]LH�.DSR�
QLHUD��NWyU\�MX �Z�WUDNFLH�EXGRZ\�]ELHUD�QHJDW\ZQH�

��� :� XUEDQLVW\FH� EURZQ¿�HOGV� V � REV]DUDPL� ]LHPL� XSU]HGQLR�
Z\NRU]\VWDQ\PL��QS��SRG�EXGRZ ��V �SU]HFLZLH VWZHP�WHUPLQX�
JUHHQ¿�HOGV� R]QDF]DM FHJR� WHUHQ\�� QD� NWyU\FK� QLJG\� ZF]H QLHM�
QLH�EXGRZDQR�

��� 3��6]XPLJD D��8OLFD� ZL W\�0DUFLQ�±�GR ZLDGF]HQLD�SR]QD �
VNLH��:\GDZQLFWZR�8UEDQ�)RUPV�� yG �������Z�GUXNX��



��

RSLQLH�QD�WHPDW�NRQWURZHUV\MQHM�EU\ \�Z�NUDMREUD]LH�
PLDVWD��NWyUD�QLH�NRUHVSRQGXMH� ]� V VLHGQLPL�RELHN�
WDPL� L� FKDUDNWHUHP� SU]HVWU]HQL�� -HVW� WR� V]F]HJyOQLH�
ZLGRF]QH�]�NLHUXQNX�ZVFKRGQLHJR�RG�SODFX�0LFNLH�
ZLF]D��LO����E��

3U]HMDZ\�XWUDW\�ZDUWR FL�NUDMREUD]X�]QDMGXMHP\�
UyZQLH � Z� SU]HVWU]HQLDFK� ZL NV]R FL� J yZQ\FK�
XOLF� L�SODFyZ�3R]QDQLD��2EMDZLD�VL � WR�REQL HQLHP�
OLF]E\� L� VWDQGDUGyZ� ORNDOL� KDQGORZR�XV XJRZ\FK��
NWyUH� VWDQRZL � REXGRZ � W\FK� SU]HVWU]HQL� ±� ]H�

D��������������������������������������������������������������������������������������������������E

���.RQFHSFMD�]DJRVSRGDURZDQLD�GDZQHJR�VWDGLRQX�Ä/HFKD´�Z�3R]QDQLX��D�±�U]XW��E�±�ZL]XDOL]DFMD��2SUDF��3��6]XPLJD D��
QD�SRGVW��(��=Ly NRZVND�������U�

���$�FRQFHSW�RI�GHYHORSPHQW�RI�WKH�ROG�/HFK�IRRWEDOO�VWDGLXP�LQ�3R]QD ��D�±�SURMHFWLRQ��E�±�YLVXDOLVDWLRQ��
&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�(��=Ly NRZVND������

���3URMHNW�NRQFHSF\MQ\�NRPSOHNVX�KRWHORZR�ELXURZR�DSDUWDPHQWRZHJR�L�RVLHGOD�PLHV]NDQLRZHJR�SU]\�VNU]\ RZDQLX�XOLF�
%XNRZVNLHM�L�3ROVNLHM��2SUDF��3��6]XPLD D��QD�SRGVW��$��-XWU]HQND�7U]HELDWRZVND��$��/H QLDN��-�� XF]DN�������U�

���$�FRQFHSWXDO�GHVLJQ�RI�D�KRWHO��RI¿�FH�DQG�DSDUWPHQW�FRPSOH[�DQG�D�KRXVLQJ�HVWDWH�DW�WKH�FURVVURDGV�RI�%XNRZVND�DQG�3ROVND�
6WUHHWV��&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�$��-XWU]HQND�7U]HELDWRZVND��$��/H QLDN��-�� XF]DN������
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���.RQFHSFMD�]DJRVSRGDURZDQLD�WHUHQyZ�QDGZDUFLD VNLFK�Z�3R]QDQLX�Z�UHMRQLH�XOLF�:\V]\ VNLHJR�L�-DQD�3DZ D�,,��
D�±�U]XW��E�±�ZL]XDOL]DFMH��2SUDF��3��6]XPLJD D��QD�SRGVW��3��-DQNRZLDN�������U�

���$�FRQFHSW�RI�GHYHORSPHQW�RI�DUHDV�DORQJ�WKH�:DUWD�5LYHU�QHDU�:\V]\ VNLHJR�DQG�-DQD�3DZ D�,,�6WUHHWV��
D�±�SURMHFWLRQ��E�±�YLVXDOLVDWLRQV��&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�3��-DQNRZLDN������

���.RQFHSFMD�]DJRVSRGDURZDQLD�WHUHQX�SR�VWDGLRQLH�LP��(��6]\FD��D�±�U]XW\��E�±�ZL]XDOL]DFMH��2SUDF��3��6]XPLJD D��QD�SRGVW��
$��'ZRU]\ VND�������U�

���$�FRQFHSW�RI�GHYHORSPHQW�RI�WKH�ROG�(��6]\F�IRRWEDOO�VWDGLXP��D�±�SURMHFWLRQV��E�±�YLVXDOLVDWLRQV��&RPSLOHG�E\�3��6]XPLJD D��
EDVHG�RQ�$��'ZRU]\ VND������

E

D�



��

���.RQFHSFMH�]DJRVSRGDURZDQLD�SDUNX�.DVSURZLF]D�Z�3R]QDQLX��D��E�±�ZDULDQW�,��F��G��H��I��J�±�ZDULDQW�,,��
2SUDF��3��6]XPLD D��QD�SRGVW��0��%UR VND�������U�

���&RQFHSWV�RI�GHYHORSPHQW�RI�.DVSURZLF]D�3DUN�LQ�3R]QD ��D��E�±�YDULDQW�,��F��G��H��I��J�±�YDULDQW�,,��
6RXUFH��FRPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�0��%UR VND������
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�D��E��.RQFHSFMD�]DJRVSRGDURZDQLD�PD HJR�VNZHUX�SU]\�XO�����/XWHJR�Z�3R]QDQLX��2SUDF��3��6]XPLD D��QD�SRGVW��/��6]XWHU�������U��
�F��G��(OHPHQW\�]DJRVSRGDURZDQLD�Z�SDUNX�6]HO JRZVNLP�Z�3R]QDQLX��2SUDF��3��6]XPLD D��QD�SRGVW��0��%RJDOHFNL�������U�

�D��E��$�FRQFHSW�RI�GHYHORSPHQW�RI�D�VPDOO�VTXDUH�LQ����/XWHJR�6W��LQ�3R]QD ��&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�/��6]XVWHU�������
�F��G��(OHPHQWV�RI�PDQDJHPHQW�LQ�WKH�6]HODJRZVNL�3DUN�LQ�3R]QD ��&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�0��%RJDOHFNL������
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����.RQFHSFMD�]DJRVSRGDURZDQLD�SODFX�:VFKRGQLHJR�SU]\�XO��* yZQHM�Z�3R]QDQLX��D�±�U]XW��E�±�ZL]XDOL]DFMD��
2SUDF��3��6]XPLD D��QD�SRGVW��0��'ZRU]\ VND�������U�

����$�FRQFHSW�RI�GHYHORSPHQW�RI�:VFKRGQL�6TXDUH�QHDU�* yZQD�6WUHHW�LQ�3R]QD ��D�±�SURMHFWLRQ��E�±�YLVXDOLVDWLRQ��
&RPSLOHG�E\�3��6]XPLJD D��EDVHG�RQ�0��'ZRU]\ VND�����
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Z]JO GX� QD� RGS \Z� NOLHQWyZ� RUD]� LQZHVWRUyZ� GR�
JDOHULL� KDQGORZ\FK�� .XPXORZDQLH� XV XJ� L� KDQGOX�
Z�GX \FK�FHQWUDFK�KDQGORZ\FK�ZS \ZD�UyZQLH �QD�
Z]URVW�QDW HQLD� UXFKX�NR RZHJR�Z� W\FK� UHMRQDFK��
8OLFH�PLHMVNLH�SU]\MPXM �Z�FRUD]�ZL NV]\P�VWRSQLX�
IXQNFMH�DUWHULL�NRPXQLNDF\MQ\PL��D� WUDF � VZRM � V\�
QHUJLF]Q � ZDUWR � SU]HVWU]HQL� PLHMVNLFK��:\VW SX�
M FD�QD�W\FK�REV]DUDFK�IXQNFMD�PLHV]NDOQD�]�PD \P�
XG]LD HP�IXQNFML�X \WNRZ\FK�QLH�Z\VWDUF]\�GR�]D�
FKRZDQLD�SUDZLG RZHJR�VWDQX�SU]HVWU]HQL�PLHMVNLHM��
-X � RG� NLONX� ODW� Z� R URGNDFK� PLHMVNLFK� 6WDQyZ�
=MHGQRF]RQ\FK�$PHU\NL�� Z� NWyU\FK� GRV] R� GR� UH�
DOL]DFML� GX HM� OLF]E\�ZLHONRSU]HVWU]HQQ\FK� FHQWUyZ�
KDQGORZ\FK� REVHUZXMH� VL � WHQGHQFM � RGZURWQ ����
7DP� JDOHULH� SXVWRV]HM � L� SRMDZLD� VL � SUREOHP�� MDN�
WDNLH�VWUXNWXU\�]DDGDSWRZD �GR�LQQ\FK�IXQNFML��2G�
ZUyW�RG�GX \FK�FHQWUyZ�KDQGORZ\FK�VSRZRGRZDQ\�
MHVW�G\QDPLF]Q\P�UR]ZRMHP�VSU]HGD \�RQOLQH�L�SUR�
EOHPDPL�¿�QDQVRZ\PL�Z�VHNWRU]H�KDQGORZ\P��1LH�
VWHW\� QDV]H� VSR HF]H VWZR� ]DFK \VQ R� VL � ÄGREUR�
G]LHMVWZDPL´� JDOHULL� KDQGORZ\FK� L� MHV]F]H� XS \QLH�
GX R� F]DVX� ]DQLP� WHQ� WUHQG� RV DEQLH� L� QDVW SL� SR�

ZUyW�GR�PD \FK�ORNDOL�X \WNRZ\FK�]ORNDOL]RZDQ\FK�
Z�EH]SR UHGQLP�V VLHG]WZLH�PLHMVFD�]DPLHV]NDQLD��
$QDOLW\F\� SU]HZLGXM �� H�Z�3ROVFH� MHVW� MHV]F]H� ]D�
SRWU]HERZDQLH� QD� RN�� ����GX \FK� FHQWUyZ�KDQGOR�
Z\FK�RSUyF]�LVWQLHM F\FK�MX �����RELHNWyZ���

���3RGVXPRZDQLH

3U]HVWU]H �PLDVWD�3R]QD �Z\PDJD�Z�ZLHOX�PLHM�
VFDFK� QDSUDZ\�� =DEXGRZ\ZDQLH� WHUHQyZ� ]LHOHQL�
L� SRJDUV]DM F\� VWDQ� URGRZLVND� PLHMVNLHJR� SRZR�
GXMH�VWD H�REQL DQLH�MDNR FL�NUDMREUD]X�PLDVWD��'R�
NXF]OLZ\P� L�QDVLODM F\P�VL �Z�RNUHVLH�JU]HZF]\P�
SU]HMDZHP� ]PLDQ� Z� URGRZLVNX�PLHMVNLP� MHVW� ]D�
QLHF]\V]F]HQLH�SRZLHWU]D��NWyUH�ZS \ZD�Z\M WNRZR�
QLHNRU]\VWQLH� QD� VWDQGDUG\� SU]HVWU]HQQR�NUDMREUD�
]RZH�PLDVWD��:\UD]�HVWHW\F]QR�SU]HVWU]HQQ\�REUD]X�
PLDVWD�Z�ZLHOX�SU]\SDGNDFK�MHVW�Z\QLNLHP�QLHVSyM�
QHJR�SUDZD� L�NRQWURZHUV\MQ\FK�GHF\]ML�SU]HVWU]HQ�
Q\FK��8WUDWD�ZDUWR FL�L�ZDORUyZ�SU]HVWU]HQQR�NUDMR�
EUD]RZ\FK�QDMZD QLHMV]\FK�SU]HVWU]HQL�SXEOLF]Q\FK�
ZLDGF]\� R� QLVNLHM� ZLDGRPR FL� GHF\GHQWyZ��0LD�
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��D��:LGRN�QD�SRZRMHQQ\� ZL W\�0DUFLQ�RG�VWURQ\�NR FLR D�SZ�� Z��0DUFLQD��3R]QD �� UyG R��,QWHUQHW�>�@�
��E��%XGRZD�QRZHJR�ZLH RZFD�SU]\�URQG]LH�.DSRQLHUD�±�ZLGRF]Q\�NRQWUDVW�SU]HVWU]HQQ\�]�V VLHGQL �]DEXGRZ ��

)RW��3��6]XPLJD D�������U�
��D��$�SRVW�ZDU�YLHZ�WR� ZL W\�0DUFLQ�6WUHHW�IURP�6W�0DUWLQ¶V�&KXUFK��3R]QD ��6RXUFH��,QWHUQHW�>�@��

��E��7KH�FRQVWUXFWLRQ�RI�D�QHZ�RI¿�FH�EXLOGLQJ�DW�.DSRQLHUD�5RXQGDERXW�±�LW�LV�LQ�VWDUN�VSDWLDO�FRQWUDVW�WR�WKH�QHLJKERXULQJ�
EXLOGLQJV��3KRWR�E\�3��6]XPLJD D�������

�� UyG R�� KWWS���ZZZ�ISLHF�SO�SRVW������������FHQWUD�KDQGOR�
ZH�SXVWRV]HM�&�����>GRVW S������������@�
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VWR� 3R]QD �Z� RVWDWQLFK� GHNDGDFK� QLH�PLD R� V]F] �
FLD�GR�GREU\FK�GHF\]ML� L� UHDOL]DFML�SU]HVWU]HQQ\FK��
NWyUH� MHV]F]H� SU]H]� ZLHOH� ODW� E G � V]SHFL \� SU]H�
VWU]H �PLDVWD�� OHSH� G HQLH� GR� U]HNRPHM� SRSUDZ\�
IXQNFMRQDOQHM�SRSU]H]�UHDOL]RZDQLH�NROHMQ\FK�JDOH�
ULL�KDQGORZ\FK��Z\ZR XMH�]QDF]QH�]XER HQLH�IXQN�
FMRQDOQH�L�REQL HQLH�ZDUWR FL�SU]HVWU]HQQ\FK�Z�LVW�
QLHM F\FK� L� QDMFHQQLHMV]\FK� REV]DUDFK� UyGPLH FLD�
PLDVWD��6]F]HJyOQLH�QLHNRU]\VWQH�MHVW�ORNDOL]RZDQLH�
ROEU]\PLFK�RELHNWyZ�KDQGORZ\FK�Z�VWUH¿�H�VWUXNWXU��
NWyUH�X]QDZDQH�V �]D�FHQQH�]D R HQLD�XUEDQLVW\F]QH�
L�NUDMREUD]RZH�R�Z\VRNLFK�ZDORUDFK�NXOWXURZR�KL�
VWRU\F]Q\FK�� 1HJDW\ZQH� RGG]LD \ZDQLH� ZLHONR�
SRZLHU]FKQLRZ\FK� RELHNWyZ� QD� SU]HVWU]H � PLDVWD�
SU]HMDZLD� VL � UyZQLH � Z� XWUDFLH� ]QDF]Q\FK� REV]D�
UyZ� ]LHOHQL�� 3RZLQQD� RERZL ]\ZD � EH]Z]JO GQD�
]DVDGD� RGSRZLHGQLHM� NRPSHQVDW\� WHUHQyZ� ]LHOHQL�
Z� ]ZL ]NX� ]� UHDOL]DFM � WDN� GX \FK� RELHNWyZ� RUD]�
RERZL ]HN�UHWHQFMRQRZDQLD�ZyG�RSDGRZ\FK�GR�]D�
VLODQLD�WHUHQyZ�]LHOHQL�Z�PLH FLH��5HDOL]DFMD�WDNLFK�
RELHNWyZ� QLH� PRJ DE\� VL � RGE\ZD � EH]� UHDOL]DFML�
QRZ\FK� WHUHQyZ� ]LHOHQL� QS�� SDUNRZHM�� UHSUH]HQ�
WDF\MQHM�� X \WNRZHM� L� UHNUHDF\MQHM� UHDOL]RZDQ\FK�
Z�RGSRZLHGQLR�GX HM� VNDOL�Z�VWRVXQNX�GR� WHUHQyZ�
]DEXGRZ\��QS��Z�UHODFML������F]\OL�SRZLHU]FKQLD�QR�
Z\FK�WHUHQyZ�]LHOHQL�E\ DE\�UyZQD�SRZLHU]FKQL�]D�
EXGRZ\� RELHNWyZ� KDQGORZ\FK�� 3HZQ � GRGDWNRZ
UHNRPSHQVDW � PRJ \E\� VWDQRZL � RERZL ]NRZH��
X \WNRZH�]LHORQH�GDFK\�QD�WDNLFK�RELHNWDFK��

:REHF� REHFQHM� SROLW\NL� SU]HVWU]HQQHM� L� SODQL�
VW\F]QHM�Z DG]��NWyUD�QLH�VSH QLD�RF]HNLZD �PLHV]�
ND FyZ� SRZVWDM � LQLFMDW\Z\� RGGROQH�� 0LHV]ND F\�
WZRU] � Uy QHJR� URG]DMX� ]HVSR \�� NWyUH� SRGHMPXM
G]LD DQLD� QD� U]HF]� SRSUDZ\� NUDMREUD]X� PLHMVF� LFK�
]DPLHV]NDQLD��3RZLQQR�WR�E\ �V\JQD HP�L�LPSXOVHP�
GOD� GHF\GHQWyZ� GR� XZ]JO GQLDQLD�Z� V]HUV]HM� VNDOL�
SRWU]HE�L�LQLFMDW\Z�VSR HF]H VWZD�Z�]DNUHVLH�NV]WD �
WRZDQLD� SU]HVWU]HQL� L� NUDMREUD]X�PLDVWD��:VND]DQH�
E\ RE\� UyZQLH �� VWZRU]HQLH� RJyOQRGRVW SQHM� SODW�
IRUP\�SUH]HQWDFML� L�Z\PLDQ\� SRP\V yZ�±� NRQFHS�
FML�]DJRVSRGDURZDQLD�QRZ\FK�WHUHQyZ�RUD]�UHNRP�
SR]\FML� L� SU]HEXGRZ\� LVWQLHM F\FK� REV]DUyZ�� NWyUH�
XWUDFL \� VZRMH� ZDORU\� SU]HVWU]HQQH�� %\ DE\� RQD�
UyZQLH �PLHMVFHP�Z\PLDQ\�RSLQLL�L�NRPHQWDU]\�QD�
WHPDW� SODQRZDQ\FK� LQZHVW\FML� L� SURMHNWyZ� ]DJR�
VSRGDURZDQLD�� &R� SUDZGD� SURFHGXU\� VSRU] G]DQLD�
03=3� L� 68L.=3� SU]HZLGXM � XG]LD � VSR HF]H VWZD�
QD�HWDSLH�Z\ R HQLD�W\FK�SURMHNWyZ�GR�SXEOLF]QHJR�
ZJO GX�� DOH� WR� QLH� ]DSHZQLD� V]HURNLHJR� L� U]HF]\�
ZLVWHJR� XG]LD X� QDMEDUG]LHM� ]DLQWHUHVRZDQHM� VWURQ\�
±� PLHV]ND FyZ� PLDVWD�� 3ODQRZDQLH� SU]HVWU]HQQH�

MHVW� VSHF\¿�F]Q � IRUP � ]DSLVX� SU]HVWU]HQL� L� F] VWR�
WUXGQ �GR�RGF]\WDQLD�GOD�SRWHQFMDOQHJR�PLHV]ND FD�
±� RGELRUF\� WHM� SU]HVWU]HQL�� :LHOROHWQLD� SUDNW\ND�
DXWRUD� QD� SROX� SODQRZDQLD� SU]HVWU]HQQHJR� SRGSR�
ZLDGD�� H� RF]HNLZDQ � SU]H]� VSR HF]H VWZR� IRUP
SUH]HQWDFML�SURMHNWyZ�SRZLQQ\�E\ �REUD]\�Z�IRUPLH�
SU]HVWU]HQQHM�� F]\OL� PDNLHW\� L� ZL]XDOL]DFMH��$� VDP�
SURFHV�GRFKRG]HQLD�GR�RVWDWHF]Q\FK�UR]ZL ]D �SR�
ZLQLHQ� RGE\ZD � VL � SU]\� XG]LDOH� L� ]DDQJD RZDQLX�
ZV]\VWNLFK� VWURQ��:\PDJD� WR� MHGQDN� Z\WZRU]HQLD�
RGSRZLHGQLFK�SRVWDZ�� ]DFKRZD �RUD]�SRWU]HE� VSR�
HF]Q\FK��NWyUH�QDOH \�WZRU]\ �MX �QD�HWDSLH�HGXND�
FML�V]NROQHM��

3U]HVWU]H � L� NUDMREUD]� PLDVWD� MHVW� ZDUWR FL
ZVSyOQ �±�VSR HF]Q ��D�JRVSRGDURZDQLH�Z�WHM�VIHU]H�
Z\PDJD�RGSRZLHG]LDOQ\FK�L�SU]HP\ ODQ\FK�GHF\]ML��
:�ZLHOX�V\WXDFMDFK�RVWDWHF]Q\P�UR]ZL ]DQLHP�VSRU�
Q\FK�NZHVWLL�RND]XMH�VL �QDGDO�SURWHVW�VSR HF]Q\��

%LEOLRJUD¿�D

5��%DUHN��3��6]XPLJD D��6WXGLD�SU]HNV]WD FH �WHUHQyZ�
]LHORQ\FK�Z�SODQRZDQLX�SU]HVWU]HQQ\P�PLDVWD�3R]QDQLD��
*RVSRGDUND�SU]HVWU]HQL PLDVW�L�JPLQ�Z�UHMRQLH�:LHONR�
SROVNL��:33��3R]QD �������V�����±����

$��%DVLVWD��%HWRQRZH�G]LHG]LFWZR��:DUV]DZD�.UDNyZ�
�����

0�� %RJDOHFNL�� SUDFD� VHPHVWUDOQD� ]� SU]HGPLRWX� %X�
GRZD� 2ELHNWyZ�$UFKLWHNWXU\� .UDMREUD]X�� .7=L$.� 83�
Z�3R]QDQLX�������

'��&HOL VND�-DQRZLF]��&HQWUD�KDQGORZH�ZREHF�PLHM�
VNLHM�SU]HVWU]HQL�SXEOLF]QHM�±�QLH�W\ONR�LPLWDFMD��&] RZLHN�
Z� SU]HVWU]HQL� SXEOLF]QHM�PLDVWD��:\GDZQLFWZR�8QLZHU�
V\WHWX�:DUV]DZVNLHJR��:DUV]DZD�������V�����±����

:�� &]DUQHFNL��7R� E\ � WH � PyM� 3R]QD ��:VSRPQLHQLD�
DUFKLWHNWD� PLHMVNLHJR� ]� ODW� ����±������ Z\EyU� L� RSUDF��
-��'HPEVNL��3R]QD ������

$��'ZRU]\ VND��.RQFHSFMD�]DJRVSRGDURZDQLD�WHUHQX�
SR� VWDGLRQLH� LP�� (�� 6]\FD� RUD]� IUDJPHQWX� XOLF\� 'ROQD�
:LOGD�L�2MFD�0DULDQD� HOD]ND�Z�3R]QDQLX��SUDFD�PDJL�
VWHUVND��.7=L$.�83�Z�3R]QDQLX�������

$��'ZRU]\ VND��.RQFHSFMD�]DJRVSRGDURZDQLD�5\QNX�
ZVFKRGQLHJR�RUD]� IUDJPHQWyZ�XO��* yZQHM�Z�3R]QDQLX�
SUDFD�LQ \QLHUVND��.7=L$.�83�Z�3R]QDQLX�������

7�� -DNLPRZLF]� �UHG����$UFKLWHNWXUD� L� XUEDQLVW\ND�3R�
]QDQLD�Z�;;�ZLHNX� 3R]QD ������

3��-DQNRZLDN��.RQFHSFMD�]DJRVSRGDURZDQLD�QDEU]H \�
:DUW\�Z�UHMRQLH�PL G]\�XOLF �:\V]\ VNLHJR� L�XOLF �-DQD�
3DZ D� ,,�� SUDFD� LQ \QLHUVND�� .7=L$.� 83� Z� 3R]QDQLX��
�����

$�� -XWU]HQND�7U]HELDWRZVND�� $�� /H QLDN�� -�� XF]DN��
SUDFD�VHPHVWUDOQD�]�SU]HGPLRWX�3URMHNWRZDQLH�=LQWHJUR�
ZDQH�Z�6NDOL�0LDVWD��.7=L$.�83�Z�3R]QDQLX�������

:��.DUROF]DN��8OLFH�L�]DX NL�GDZQHJR�3R]QDQLD��8OLFD�
ZL W\�0DUFLQ��0X]HXP�1DURGRZH�Z�3R]QDQLX��������



��

JQR]D� VWDQX� SU]HVWU]HQL� Z� 3ROVFH�� *RVSRGDURZDQLH�
Z�;;,�ZLHNX��=$32/��6]F]HFLQ�������V����±����

3��6]XPLJD D��6XNFHVMD� IXQNFML�Z�NUDMREUD]LH�ZDURZ�
Q\P� GDZQHM� 7ZLHUG]\� 'UH]GHQNR�� Ä$UFKLWHNWXUD� .UDMR�
EUD]X´� ��������V����±���

3�� 6]XPLJD D��8OLFD� ZL W\�0DUFLQ� ±� GR ZLDGF]HQLD�
SR]QD VNLH�� :\GDZQLFWZR� 8UEDQ� )RUPV�� yG � �����
�Z�GUXNX��

/�� 6]XWHU�� SUDFD� VHPHVWUDOQD� ]� SU]HGPLRWX� %XGRZD�
2ELHNWyZ�$UFKLWHNWXU\�.UDMREUD]X��.7=L$.�83�Z�3R�
]QDQLX�������

8VWDZD� ]� GQLD� ��� NZLHWQLD� ����� U��� R� ]PLDQLH� QLH�
NWyU\FK� XVWDZ� Z� ]ZL ]NX� ]H� Z]PRFQLHQLHP� QDU] G]L�
RFKURQ\�NUDMREUD]X��']��8�������SR]�������

8VWDZD�]�GQLD���SD G]LHUQLND������U���R� UHZLWDOL]DFML�
RUD]�]PLDQLH�QLHNWyU\FK�LQQ\FK�XVWDZ��']��8��������SR]��
������

8VWDZD�]�GQLD����PDUFD������U��R�SODQRZDQLX�L�]DJR�
VSRGDURZDQLX�SU]HVWU]HQQ\P���']��8��]�����U���SR]�������

=��=DNU]HZVNL��8UEDQLVW\ND� L� DUFKLWHNWXUD�3R]QDQLD�
3R]QD ������

=��=DNU]HZVNL��8OLFDPL�0RMHJR�3R]QDQLD��3R]QD ������
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>�@��KWWS���WZRMH�ZLHVFL�SO�ZS�FRQWHQW�XSORDGV�������
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>�@��KWWS���ZZZ�PSX�SO�SODQ\�SKS�>GRVW S������������@
>�@��KWWS���HFKR���F]�LPJ����I����H�E��H���I�I�D�F��
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KWWS���ZZZ�JORVZLHONRSROVNL�SO�ZLDGRPRVFL�SR�
]QDQ�D�VPRJ�Z�SR]QDQLX�RVPLRNURWQH�SU]HNURF]HQLD�
�GRERZ\FK�QRUP����������>GRVW S������������@

KWWS���SDUW\F\SDFMDRE\ZDWHOVND�SO�WHFKQLND�FKDUHWWH��
>GRVW S������������@

KWWS���ZZZ�ISLHF�SO�SRVW������������FHQWUD�KDQGORZH�
�SXVWRV]HM�&�����>GRVW S������������@

3DZH �6]XPLD D��GU�LQ ��DUFK�
.DWHGUD�7HUHQyZ�=LHOHQL�L�$UFKLWHNWXU\�.UDMREUD]X

8QLZHUV\WHW�3U]\URGQLF]\�Z�3R]QDQLX

*�� .RG\P�.R]DF]NR�� 3R]QD VNL� 5LQJ� Z� SU]HVWU]HQL�
PLDVWD��.UyWND�QDXND�XUEDQLVW\F]QD�ZHG XJ�RE\F]DMX�HX�
URSHMVNLHJR��2GNU\M� ']LHOQLF � =DPNRZ ��:\GDZQLFWZR�
0LHMVNLH�3R]QDQLD��3R]QD �������V����±���

.RPXQLNDW� QU� ��� ]� SRVLHG]HQLD�.RPLVML�.RG\¿�NDFML�
3UDZD�%XGRZODQHJR�Z�GQLX����ZU]H QLD������U�

$��.RV]QLFNL��3DPL �VSR HF]QD� L�SU]HVWU]H �PLHMVND�
±� SU]\SDGHN� 3R]QDQLD�� Ä3U]HVWU]H � 6SR HF]QD´� �6RFLDO�
6SDFH���������������*GD VN�������V���±��

.�� /\QFK��2EUD]� PLDVWD�� :\GDZQLFWZR�$UFKLZROWD��
.UDNyZ������

3�� 0DUFLQLDN�� $UFKLWHNWXUD� L� XUEDQLVW\ND� 3R]QDQLD�
Z� ODWDFK� ����±����� QD� WOH� GR ZLDGF]H � HXURSHMVNLFK��
UR]SUDZ\� QU� ����� :\GDZQLFWZR� 3ROLWHFKQLNL� 3R]QD �
VNLHM��3R]QD ������

0�� 1RZDNRZVNL��.RPXQLNDFMD� D� NV]WD WRZDQLH� FHQ�
WUXP�PLDVWD��:\GDZQLFWZR�$UNDG\��:DUV]DZD������

/��3RQL \��:S \Z� MDNR FL� URGRZLVND�SU]\URGQLF]HJR�
QD�QDV]H�]GURZLH��$QDOL]D�QD�SU]\N DG]LH�3R]QDQLD��:\�
GDZQLFWZR�6RULXV��3R]QD ������

$�� 5LFKOLQJ�� -�� 6RORQ�� (NRORJLD� NUDMREUD]X�� 3:1��
:DUV]DZD������

.�� 6REF]\ VND�� =LHOH � MDNR� HOHPHQW� ZVSy F]HVQHJR�
PLDVWD�L�MHM�UROD�Z�SU]HVWU]HQLDFK�SXEOLF]Q\FK�3R]QDQLD��
UR]SUDZD�GRNWRUVND��:$�33�������

6WXGLXP� XZDUXQNRZD � L� NLHUXQNyZ� ]DJRVSRGDURZD�
QLD�SU]HVWU]HQQHJR�PLDVWD�3R]QDQLD�XFKZDORQH�8FKZD
QU�/;;,,������9,������]����ZU]H QLD������U�

7�� 3�� 6]DIHU��:VSy F]HVQD� DUFKLWHNWXUD� SROVND�� :DU�
V]DZD������

$�� 6]SRQDU�� )L]MRJUD¿�D� XUEDQLVW\F]QD�� 3:1�� :DU�
V]DZD������

3�� 6]XPLJD D�� ,QÀ�XHQFH� RI� WKH� VKDSLQJ� RI� JUHHQ� DQG�
UHFUHDWLRQDO� DUHDV� RQ� KXPDQ� KHDOWK� ±� VHOHFWHG� H[DP�
SOHV� $UFKLWHFWXUH� 	� +HDOWK�� HGLWHG� E\� (ZD� 3UXV]H�
ZLF]�6LSL VND��SXEOLVKHG�E\��7KH�)DFXOW\�RI�$UFKLWHFWXUH�
3R]QDQ�8QLYHUVLW\� RI�7HFKQRORJ\�� ,QVWLWXWH� RI�$UFKLWHF�
WXUH�� 8UEDQ� 3ODQQLQJ� DQG� +HULWDJH� 3URWHFWLRQ� 'LYLVLRQ�
RI� 3XEOLF�$UFKLWHFWXUH� DQG�+RXVLQJ� �=���� 3R]QD � ������
���±����

3�� 6]XPLJD D�� /LJKW� DQG� FRORU� LQ� ODQGVFDSH� DU�FKL�
WHFWXUH� LQ� WKH� DVSHFW� RI� KXPDQ� KHDOWK�� $UFKLWHFWXUH� 	�
+HDOWK�� HGLWHG� E\� (ZD� 3UXV]HZLF]�6LSL VND�� SXEOLVKHG�
E\�� 7KH� )DFXOW\� RI� $UFKLWHFWXUH� 3R]QDQ� 8QLYHUVLW\� RI�
7HFKQRORJ\�� ,QVWLWXWH� RI� $UFKLWHFWXUH�� 8UEDQ� 3ODQQLQJ�
DQG�+HULWDJH� 3URWHFWLRQ�'LYLVLRQ� RI� 3XEOLF�$UFKLWHFWXUH�
DQG�+RXVLQJ��=����3R]QD ����������±����

3�� 6]XPLJD D��%H]SLHF]H VWZR�Z� SU]HVWU]HQL� ]XUEDQL�
]RZDQHM� L� NUDMREUD]RZHM� %H]SLHF]H VWZR� ±� ZLHORUDNLH�
SHUVSHNW\Z\��:\GDZQLFWZR�:\ V]HM�6]NR \�%H]SLHF]H �
VWZD�Z�3R]QDQLX��3R]QD �������V�����±����

3�� 6]XPLJD D�� =DU] G]DQLH� L� JRVSRGDURZDQLH� SU]H�
VWU]HQL � Z� NRQWHN FLH� ]UyZQRZD RQHJR� UR]ZRMX� ±� GLD�
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���7KH�YDOXH�RI�VSDFH�DQG�ODQGVFDSH�
±�VHOHFWHG�DVSHFWV��

7KH�DLP�DQG�PHWKRG�RI�VWXG\

7KH�PRVW�LPSRUWDQW�DVSHFWV�RI�XUEDQ�VSDFH�IRU�WKH�
KXPDQ� SRSXODWLRQ� DUH� LWV� DHVWKHWLFV�� IXQFWLRQDOLW\��
DYDLODELOLW\�� DWWUDFWLYHQHVV�� VDIHW\�� UHFRJQLVDELOLW\�
DQG� WKH� SRVVLELOLW\� IRU� LQKDELWDQWV� WR� LGHQWLI\� ZLWK�
WKLV� VSDFHDQG�FLW\� ODQGVFDSH��3R]QD � LV�D�FLW\�ZLWK�
QXPHURXV�VSDFHV�±�DUHDV�ZKLFK�KDYH�ORVW�WKHLU�ODQG�
VFDSH�DQG�VSDWLDO�YDOXHV�RU�KDYH�QRW�UHFHLYHG�D�QHZ�
EHWWHU� IRUP� \HW�� 6RPHWLPHV� DUHDV� ZLWK� SRWHQWLDOO\�
IDYRXUDEOH� YDOXHV� ORVH� WKHP� DV� D� UHVXOW� RI� XQIRU�
WXQDWH� GHFLVLRQV� DQG� FRQWURYHUVLDO� SURMHFWV� LPSOH�
PHQWHG� LQ�XUEDQ�VSDFH��7KH�TXDOLW\�RI�XUEDQ�VSDFH�
GHSHQGV�RQ�D�ZLGH�UDQJH�RI�HQYLURQPHQWDO��FXOWXUDO��
HFRQRPLF�� WHFKQLFDO� DQG� VRFLDO� DVSHFWV��8WLOLW\� DQG�
DHVWKHWLF� IDFWRUV� DUH� SDUWLFXODUO\� LPSRUWDQW� IRU� FLW\�
LQKDELWDQWV�� 7KH\� UHVXOW� IURP� IXQFWLRQDO� DQG� FRP�

,QWURGXFWLRQ

7KH�WKHPDWLF�DQG�VHPDQWLF�FDSDFLW\�RI�WKH�WHUP�
µXUEDQ� VSDFH¶� LV� YHU\� EURDG� DQG� LW� UHIHUV� WR�PDQ\�
HOHPHQWV�RI�WKH�HQYLURQPHQW�DQG�KXPDQ�DFWLYLWLHV��
7KH� VSDFH�� HQYLURQPHQW� DQG� ODQGVFDSH�RI� WKH� FLW\�
RI� 3R]QD � DUH� WKH� VXEMHFW� RI� VFLHQWL¿�F� FRQVLGHU�
DWLRQV� PDGH� E\� DUFKLWHFWV�� ODQGVFDSH� DUFKLWHFWV��
XUEDQLVWV��GHVLJQHUV��JHRJUDSKHUV��VRFLRORJLVWV��HWF��
7KHUH�KDYH�EHHQ�LPSRUWDQW�HODERUDWLRQV�GLVFXVVLQJ�
VSDWLDO� WUDQVIRUPDWLRQV� LQ�3R]QD � LQ� WKH�KLVWRULFDO�
FRQWH[W�� DUFKLWHFWXUDO� DQG� XUEDQLVWLF� DSSURDFK���
VRFLRORJLFDO� DSSURDFK��� HQYLURQPHQWDO�� KHDOWK� DQG�
ODQGVFDSH� FRQWH[W�� DQG� SK\VLRJUDSKLF� FRQWH[W���
7KHUH�DUH�DOVR�VWXGLHV�FRQFHUQLQJ�JUHHQ�VSDFH�DQG�
VSDWLDO� SODQQLQJ��� VKRSSLQJ� PDOOV� DQG� FHQWUHV���
ODQGVFDSH� HFRORJ\��� FRPPXQLFDWLRQ��� VSDFH� SHU�
FHSWLRQ�DQG�UHFHSWLRQ���DQG�VDIHW\�LQ�XUEDQLVHG�DQG�
ODQGVFDSH�VSDFHV���

6$9(�63$&(�±�1(:�/$1'6&$3(�$1'�87,/,7<�9$/8(6�,1�6(/(&7('�38%/,&�
63$&(6�,1�7+(�&,7<�2)�32=1$

3$:( �6=80,*$ $

�� 7�� -DNLPRZLF]� �HG���� $UFKLWHNWXUD� L� XUEDQLVW\ND� 3R]QDQLD�
Z� ;;� ZLHNX� 3R]QD � ������ *�� .RG\P�.R]DF]NR�� 3R]QD VNL�
5LQJ�Z�SU]HVWU]HQL�PLDVWD��.UyWND�QDXND�XUEDQLVW\F]QD�ZHG XJ�
RE\F]DMX� HXURSHMVNLHJR��2GNU\M� ']LHOQLF � =DPNRZ �� :\GDZ�
QLFWZR�0LHMVNLH�3R]QDQLD��3R]QD �������SS����±����:��.DURO�
F]DN��8OLFH� L� ]DX NL� GDZQHJR�3R]QDQLD��8OLFD� ZL W\�0DUFLQ��
0X]HXP�1DURGRZH�Z�3R]QDQLX��������
�� :�� &]DUQHFNL�� 7R� E\ � WH � PyM� 3R]QD �� :VSRPQLHQLD� DUFKL�
WHNWD�PLHMVNLHJR� ]� ODW� ����±������Z\EyU� L� RSUDF�� -��'HPEVNL��
3R]QD � ������ 7�� 3�� 6]DIHU��:VSy F]HVQD� DUFKLWHNWXUD� SROVND��
:DUV]DZD� ������ =�� =DNU]HZVNL�� 8UEDQLVW\ND� L� DUFKLWHNWXUD�
3R]QDQLD� 3R]QD � ������ LGHP�� 8OLFDPL� 0RMHJR� 3R]QDQLD��
3R]QD � ������ $�� %DVLVWD�� %HWRQRZH� G]LHG]LFWZR�� :DUV]DZD�
�.UDNyZ�������3��0DUFLQLDN��$UFKLWHNWXUD�L�XUEDQLVW\ND�3R]QD�
QLD� Z� ODWDFK� ����±����� QD� WOH� GR ZLDGF]H � HXURSHMVNLFK��
UR]SUDZ\� QU� ����� :\GDZQLFWZR� 3ROLWHFKQLNL� 3R]QD VNLHM��
3R]QD ������
�� $��.RV]QLFNL��3DPL �VSR HF]QD�L�SU]HVWU]H �PLHMVND�±�SU]\�
SDGHN�3R]QDQLD��³3U]HVWU]H �6SR HF]QD´��6RFLDO�6SDFH���������
������*GD VN�������SS���±��
�� /��3RQL \��:S \Z�MDNR FL� URGRZLVND�SU]\URGQLF]HJR�QD�QDV]H�
]GURZLH��$QDOL]D�QD�SU]\N DG]LH�3R]QDQLD��:\GDZQLFWZR�6RULXV��
3R]QD � ������ 3�� 6]XPLJD D�� ,QÀ�XHQFH� RI� WKH� VKDSLQJ� RI� JUHHQ�
DQG� UHFUHDWLRQDO� DUHDV� RQ� KXPDQ� KHDOWK� ±� VHOHFWHG� H[DPSOHV��
³$UFKLWHFWXUH�	�+HDOWK´�� HGLWHG� E\�(ZD�3UXV]HZLF]�6LSL VND��
SXEOLVKHG� E\�� 7KH� )DFXOW\� RI�$UFKLWHFWXUH� 3R]QDQ� 8QLYHUVLW\�
RI� 7HFKQRORJ\�� ,QVWLWXWH� RI�$UFKLWHFWXUH�� 8UEDQ� 3ODQQLQJ� DQG�
+HULWDJH�3URWHFWLRQ�'LYLVLRQ�RI�3XEOLF�$UFKLWHFWXUH�DQG�+RXV�
LQJ� �=����3R]QD ������� SS�� ���±�����3��6]XPLJD D��/LJKW� DQG�

FRORU� LQ� ODQGVFDSH�DUFKLWHFWXUH� LQ� WKH�DVSHFW�RI�KXPDQ�KHDOWK��
³$UFKLWHFWXUH�	�+HDOWK´�� HGLWHG� E\�(ZD�3UXV]HZLF]�6LSL VND��
SXEOLVKHG�E\��7KH�)DFXOW\�RI�$UFKLWHFWXUH�3R]QDQ�8QLYHUVLW\�RI�
7HFKQRORJ\��,QVWLWXWH�RI�$UFKLWHFWXUH��8UEDQ�3ODQQLQJ�DQG�+HU�
LWDJH� 3URWHFWLRQ� 'LYLVLRQ� RI� 3XEOLF�$UFKLWHFWXUH� DQG� +RXVLQJ�
�=����3R]QD �������SS�����±����
�� $�� 6]SRQDU�� )L]MRJUD¿�D� XUEDQLVW\F]QD�� 3:1�� :DUV]DZD�
�����
�� 5��%DUHN�� 3�� 6]XPLJD D��6WXGLD� SU]HNV]WD FH � WHUHQyZ� ]LHOR�
Q\FK� Z� SODQRZDQLX� SU]HVWU]HQQ\P� PLDVWD� 3R]QDQLD�� *RVSR�
GDUND�SU]HVWU]HQL �PLDVW� L� JPLQ�Z� UHMRQLH�:LHONRSROVNL��:33��
3R]QD �������SS�����±�����.��6REF]\ VND��=LHOH �MDNR�HOHPHQW�
ZVSy F]HVQHJR�PLDVWD� L� MHM� UROD� Z� SU]HVWU]HQLDFK� SXEOLF]Q\FK�
3R]QDQLD��GRFWRUDO�GLVVHUWDWLRQ��)DFXOW\�RI�$UFKLWHFWXUH��3R]QD
8QLYHUVLW\�RI�7HFKQRORJ\�������
�� '�� &HOL VND�-DQRZLF]�� &HQWUD� KDQGORZH� ZREHF� PLHMVNLHM�
SU]HVWU]HQL� SXEOLF]QHM� ±� QLH� W\ONR� LPLWDFMD�� &] RZLHN� Z� SU]H�
VWU]HQL� SXEOLF]QHM� PLDVWD�� :\GDZQLFWZR� 8QLZHUV\WHWX� :DU�
V]DZVNLHJR��:DUV]DZD�������SS�����±����
�� $��5LFKOLQJ��-��6RORQ��(NRORJLD�.UDMREUD]X��3:1��:DUV]DZD�
�����
�� 0��1RZDNRZVNL��.RPXQLNDFMD�D�NV]WD WRZDQLH�FHQWUXP�PLD�
VWD��:\GDZQLFWZR�$UNDG\��:DUV]DZD������
��� .��/\QFK��2EUD]�PLDVWD��:\GDZQLFWZR�$UFKLZROWD��.UDNyZ�
�����
��� 3��6]XPLJD D��%H]SLHF]H VWZR�Z�SU]HVWU]HQL�]XUEDQL]RZDQHM�
L� NUDMREUD]RZHM� %H]SLHF]H VWZR� ±� ZLHORUDNLH� SHUVSHNW\Z\��
:\GDZQLFWZR� :\ V]HM� 6]NR \� %H]SLHF]H VWZD� Z� 3R]QDQLX��
3R]QD �������SS�����±����



��

SRVLWLRQDO� DVVXPSWLRQV�� VSDWLDO� FUHDWLRQ� RI� XWLOLW\�
VWUXFWXUHV� �EXLOGLQJV�� DQG� WUDQVSRUWDWLRQ� DV� ZHOO�
DV� WKH� DPRXQW� RI� JUHHQ� VSDFH� LQ� XUEDQ� DUHDV�� 7KH�
LPDJH�RI�WKH�FLW\�DQG�LWV�ODQGVFDSH�DUH�VLJQL¿�FDQWO\�
LQÀ�XHQFHG�E\�µGHFRUDWLYH¶�HOHPHQWV�RI�SXEOLF�VSDFH��
L�H��FRORXUV��WH[WXUHV��VWUXFWXUHV�±�WKH�VFDOH��SURSRU�
WLRQV�� DUFKLWHFWRQLFV�� GD\OLJKWLQJ� DQG� WKH� WHFKQLFDO�
FRQGLWLRQ� RI� EXLOGLQJV��$W� SUHVHQW� FLWLHV� DUH� RYHU�
ZKHOPHG� E\� HQRUPRXV� DPRXQWV� RI� DGYHUWLVHPHQWV��
ZKLFK� RIWHQ� FRYHU� YDOXDEOH� DUFKLWHFWXUDO�� FXOWXUDO�
DQG�DUWLVWLF� IUDJPHQWV�RI� WKH�FLW\� LPDJH��$GYHUWLVH�
PHQWV�WKHPVHOYHV�DUH�QRW�RI�KLJK�DUWLVWLF�YDOXH��7KH�
DFFXPXODWLRQ� DQG� UDQGRP� ORFDWLRQV� RI� DGYHUWLVH�
PHQWV�FDXVH�FKDRV��7KH�SUREOHP�RI�WKH�TXDOLW\�DQG�
ORFDWLRQ�RI�DGYHUWLVHPHQWV�KDV�QRW�EHHQ�VROYHG�\HW��
$GYHUWLVHPHQWV� VKRXOG� LQFUHDVH� WKH� ODQGVFDSH� DQG�
XWLOLW\�YDOXHV�RI�XUEDQ�VSDFH�UDWKHU� WKDQ�GHWHULRUDWH�
WKHP�

)DFWRUV� RI� WKH� XUEDQ� HQYLURQPHQW� DQG� LWV� TXDO�
LW\� DUH� SDUWLFXODUO\� LPSRUWDQW� IRU� FLW\� OLIH��$� JRRG�
V\VWHP�DQG�FRQGLWLRQ�RI�JUHHQ�VSDFH��VXUIDFH�ZDWHUV�
DQG�DLU�DV�ZHOO�DV� IULHQGO\�DFRXVWLF�DWPRVSKHUH�DUH�
YHU\� VSHFLDO� DQG� VRPH� RI� WKH� PRVW� GHVLUDEOH� HOH�
PHQWV�RI�XUEDQ�ODQGVFDSH��3R]QD �LV�RQH�RI�WKH�FLW�
LHV�ZLWK� WKH� ODUJHVW�DUHDV�RI�JUHHQ�VSDFH� LQ�3RODQG��
8QIRUWXQDWHO\�� WKH� DUHD� RI� JUHHQ� VSDFH� LQ� WKH� FLW\�
GHFUHDVHV�HYHU\�\HDU��7KHUH�XVHG� WR�EH�PXFK�PRUH�
JUHHQ� DUHDV� LQ� 3R]QD �� DV� %DUHN� 	� 6]XPLJD D�
UHSRUWHG� LQ� ��������$� V\VWHP�RI� JUHHQ� DUHDV� LQ� WKH�
FHQWUDO� SDUW� RI� WKH� FLW\� LQ� ����� �)LJ�� ��� DW� SUHVHQW�
DOPRVW� GR� QRW� H[LVW� DQ\PRUH�� ,Q� WKH� ����V� WKHUH�
XVHG�WR�EH�DERXW�������KD�RI�JUHHQ�VSDFH�LQ�3R]QD ��
LQFOXGLQJ� IRUHVWV� DQG� VZDPSV��$W� SUHVHQW� WKH� WRWDO�
DUHD� RI� JUHHQ� VSDFH� LQ� 3R]QD � LV�PRUH� WKDQ� ������
KD��ZKLFK�LV�����RI�WKH�FLW\�DUHD��)LJ���E�����,Q�OHVV�
WKDQ� ��� \HDUV� 3R]QD � ORVW� DOPRVW� ���� KD� RI� JUHHQ�
VSDFH��ZKLFK� KDV� QXPHURXV� SUR�HQYLURQPHQWDO� DQG�
ODQGVFDSH�FUHDWLQJ�IXQFWLRQV��,Q�WKH�SRVW�ZDU�SHULRG�
WKH� K\GURJUDSKLF� QHWZRUN� LQ� 3R]QD � FKDQJHG� FRQ�
VLGHUDEO\��7KH�QXPEHU�RI�SURQJV�RI�WKH�:DUWD�5LYHU�
ZDV�UHGXFHG��6PDOO�ZDWHUFRXUVHV�ZHUH�FRYHUHG�ZLWK�
VRLO��6RPH�RI�WKHP��VXFK�DV�WKH�ORZHU�FRXUVH�RI�WKH�
%RJGDQND�� 6HJDQND� DQG� :LHU]EDN� 6WUHDPV� ZHUH�
FRQQHFWHG� ZLWK� WKH� FLW\� VHZHUDJH�� ,Q� VSLWH� RI� WKLV�

IDFW�� WKHUH� DUH� VWLOO� JUHHQ�ZHGJHV� LQ� WKH� YDOOH\V� RI�
WKHVH� WULEXWDULHV�� /RZ� TXDOLW\� RI� WKH� DLU� LV� D� SURE�
OHP�LQ�PDQ\�3ROLVK�FLWLHV��,W�FDXVHV�VPRJ�LQ�H[WUHPH�
FDVHV��3RODQG�KDV�WKH�PRVW�SROOXWHG�DLU�LQ�(XURSH����

,Q�3R]QD �WKH�OLPLWV�RI�DLU�SROOXWLRQ�ZLWK�VXVSHQGHG�
GXVW�30����DQG�30���DUH�H[FHHGHG���

7KH� FLW\� ODQGVFDSH�ZDV� DOVR� FRQVLGHUDEO\� LQÀ�X�
HQFHG�E\� WKH�VSDWLDO�SROLF\�RI� WKH�DXWKRULWLHV��$ODV��
WKHUH� ZDV� D� ODUJH� QXPEHU� RI� SURMHFWV� ZKLFK� ZHUH�
XQIDYRXUDEOH� RU� HYHQ� KDUPIXO� IRU� WKH� ODQGVFDSH� RI�
3R]QD ��7KH�FRQWLQXRXV� OHJLVODWLYH�FKDRV� LQ�VSDWLDO�
DQG� ODQGVFDSH� UHJXODWLRQV� LQWHQVL¿�HV� WKH� VWDWH� RI�
VSDWLDO�FKDRV�VSUHDGLQJ�DURXQG�WKH�FLW\���

���6HOHFWHG�FLW\�VSDFHV�ZKLFK�QHHG�
µUHDQLPDWLRQ¶�DQG�UHFRQVWUXFWLRQ

)RU� PDQ\� \HDUV� WKHUH� KDV� EHHQ� D� SUREOHP� KRZ�
WR� GHYHORS� QXPHURXV� VPDOOHU� DQG� ODUJHU� DUHDV� LQ�
3R]QD �� 'HVLJQHUV� DQG� GHFLVLRQ� PDNHUV� VWLOO� KDYH�
KHDWHG�GLVFXVVLRQV�KRZ�WR�GHYHORS�WKH�DUHD�RI�µ)UHH�
7UDFNV¶������KD���' ELQD�0HDGRZV�����KD��DQG�WKH�
IRUPHU� VWDGLXP� RI�:DUWD� 6SRUWV� &OXE�� (YHU\� QRZ�
DQG� WKHQ� WKH� LVVXH� LV� GLVFXVVHG� DQG� WKHUH� DUH� QHZ�
LGHDV�KRZ�WR�GHYHORS�WKHVH�YHU\�LPSRUWDQW�DUHDV� LQ�
WKH� FLW\� FHQWUH�� &RQWHVWV� DUH� DQQRXQFHG�� EXW� WKH\�
GR� QRW� OHDG� WR� ORQJ�DZDLWHG�� ¿�QDO� GHFLVLRQV� DERXW�
LPSOHPHQWDWLRQ� RI� WKH� GHVLJQV��2Q� WKH� RWKHU� KDQG��
ZKHQ� GHFLVLRQV� DUH� PDGH�� WKH\� XVXDOO\� VSDUN� SHR�
SOH¶V� SURWHVWV�� OLNH� VRPH� UHFHQW� LQYHVWPHQWV� LQ� WKH�
FHQWUH� RI� 3R]QD �� WKH� QHZ� WUDLQ� DQG� FRDFK� VWDWLRQ��
$YHQLGD�3R]QD �6KRSSLQJ�0DOO�DQG�00�6KRSSLQJ�
0DOO��7KH�ODVW�RQH�LV�FULWLFLVHG�IRU�WKH�VWUXFWXUH�PLV�
PDWFKLQJ� WKH� VXUURXQGLQJ� EXLOGLQJV� �)LJ�� �D��� 7KH�
QHZ� WUDLQ� DQG� FRDFK� VWDWLRQ� �)LJ�� �E��� QLFNQDPHG�
µ%UHDG�%LQ¶��LV�FULWLFLVHG�IRU�SRRU�IXQFWLRQDOLW\��7KH�
TXHVWLRQ�DULVHV�ZKHWKHU�WKH�FRQVWUXFWLRQ�RI�WKH�QHZ�
VWDWLRQ� PDGH� VHQVH�� 7KH� ROG� VWDWLRQ� VWDQGV� QHDUE\�
DQG�LW�LV�PXFK�PRUH�IXQFWLRQDO��$SDUW�IURP�WKDW��WKH�
VSDWLDO� FRPSRVLWLRQ� RI� WKH� IRUPHU� XUEDQLVWLF� ODQG�
VFDSH� FRPSOH[� LQ�'ZRUFRZD�6WUHHW� ±� DQ� D[LV�ZLWK�
D� JUHHQ� DYHQXH� LV� SDUW� RI� JRRG� DQG� UHFRJQLVDEOH�
FLW\� ODQGVFDSH��$YHQLGD� 3R]QD � 6KRSSLQJ� 0DOO� LV�
GHVFULEHG� DV� D� ELJ� O\LQJ� WRZHU� EORFN� ZLWK� VHUYLFH�

��� 5��%DUHN��3��6]XPLJD D��RS��FLW�
��� 7KH�/DQG�8VH�3ODQ�IRU�WKH�&LW\�RI�3R]QD �HQDFWHG�LQ�5HVROX�
WLRQ�1R��/;;,,������9,������RI����6HSWHPEHU������
��� 6RXUFH��ZZZ�]]LW�SO�QDMEDUG]LHM�]DQLHF]\V]F]RQH�SRZLH�WU]H�
Z�FD HM�HXURSLH��>DFFHVVHG�RQ���0DUFK�����@�
��� 2Q� ��� )HEUXDU\� ����� WKH� 'HSDUWPHQW� RI� 6HFX�
ULW\� DQG� &ULVLV� 0DQDJHPHQW�� *UHDWHU� 3RODQG� 9RLYRGH�

VKLS� 2I¿�FH� LQ� 3R]QD � DQQRXQFHG� WKDW� WKH� OLPLWV� RI� DLU�
SROOXWLRQ�ZLWK�VXVSHQGHG�GXVW�30����DQG�30���ZHUH�H[FHHGHG�
HLJKW�WLPHV�
��� 3�� 6]XPLJD D�� =DU] G]DQLH� L� JRVSRGDURZDQLH� SU]HVWU]H�
QL � Z� NRQWHN FLH� ]UyZQRZD RQHJR� UR]ZRMX� ±� GLDJQR]D� VWDQX�
SU]HVWU]HQL�Z�3ROVFH��*RVSRGDURZDQLH�Z�;;,�ZLHNX��=$32/��
6]F]HFLQ�������SS����±����
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IDFLOLWLHV� �)LJ�� �E��� ,W� KDV� ODUJHO\� EORFNHG� WKH� DUHD�
IRU� GHYHORSPHQW�� ZKHUH� QHZ� EXVLQHVV�� KRWHO� DQG�
UHVLGHQWLDO� EXLOGLQJV�ZRXOG�EH�GHVLUDEOH�� L�H�� LQ� WKH�
µ)UHH�7UDFNV¶��,W�LV�WKH�SODFH�IRU�D�GLVWULFW�RI�VWDWHO\�
KLJK�ULVH� EXLOGLQJV� RI� WRS� XWLOLW\�� VSDWLDO� DQG� ODQG�
VFDSH�VWDQGDUGV�

7KH�VROLGV�RI�VKRSSLQJ�PDOOV�XVXDOO\�GLIIHU�LQ�HOH�
YDWLRQV�� EXW� WKHLU� GLPHQVLRQV� DUH� VLPLODU� DQG� RYHU�
VFDOHGLQ�FRPSDULVRQ�ZLWK�WKH�VXUURXQGLQJ�EXLOGLQJV��
6KRSSLQJ�PDOOV�DUH�VXEVWUXFWXUHV�ZKLFK�DUH�PRUH�RU�
OHVV�VXFFHVVIXO�LPLWDWLRQV�RI�XUEDQ�VSDFHV��7KHUH�DUH�
VWULS�PDOOV�� DOOH\V� DQG�ZDONZD\V� XQGHU� D� URRI��ZLWK�
VKRSV�DQG�VHUYLFH� IDFLOLWLHV��8QIRUWXQDWHO\�� VKRSSLQJ�
PDOOV�GR�QRW�JHQHUDWH�JUHHQ� VSDFH��2Q� WKH� FRQWUDU\��
WKH\�FDXVH�ODUJH�DUHDV�RI�ODQG�EHLQJ�EXLOW�XS�DQG�WKH�
ORVV� RI� ZDWHU� LQ� WKH� FLW\� ODQGVFDSH�� (QRUPRXV� URRI�
VXUIDFHV� FDXVH� UDLQZDWHU� WR� EH� FKDQQHOOHG� LQWR� WKH�
FLW\�VHZHUDJH�V\VWHP��5DLQZDWHU�LV�QRW�UHWDLQHG�DQG�LW�
GRHV�QRW�LUULJDWH�JUHHQHU\�LQ�WKH�FLW\��3R]QD �WRSV�WKH�
LQJORULRXV�OLVW�RI�3ROLVK�FLWLHV�ZLWK�WKH�PRVW�VKRSSLQJ�
PDOOV��$FFRUGLQJ� WR� WKH�/DQG�8VH�3ODQ� IRU� WKH�&LW\�
RI� 3R]QD ���� ��� ORFDWLRQV� ZHUH� UHVHUYHG� IRU� VKRS�
SLQJ�FHQWUHV� DQG� VWULS�PDOOV��$OWRJHWKHU� WKHUH�DUH�DV�
PDQ\�DV�������UHWDLO�RXWOHWV�LQ�HLJKW�ODUJHVW�VKRSSLQJ�
PDOOV� LQ�3R]QD �� L�H��3OD]D��0���3HVWND��.LQJ�&URVV�
0DUFHOLQ��0DOWD��6WDU\�%URZDU��$YHQLGD�3R]QD �DQG�
3RVQDQLD�� QRW� FRXQWLQJ� WKH� VKRSV� LQ� DERXW� D� GR]HQ�
VPDOOHU�PDOOV��7KH� WRWDO� DUHD� RI� WKH� ODUJHVW�PDOOV� LV�
PRUH�WKDQ���������P��������KD���,W�LV�DOPRVW����WLPHV�
ODUJHU�WKDQ�WKH�DUHD�RI�2OG�0DUNHW�6TXDUH�LQ�3R]QD ��
,W�LV�QHDUO\�D�WKLUG�RI�WKH�DUHD�RI�WKH�FHQWUH�RI�3R]QD ��
OLPLWHG� E\� 6ROQD� 6WUHHW�� 0DUFLQNRZVNLHJR�$YHQXH��
ZL W\� 0DUFLQ� 6WUHHW� DQG� 1LHSRGOHJ R FL� $YHQXH�
�DUHD� �� LQ� )LJ�� �E��� 7KH� WRWDO� DUHD� RI� ODQG� UHVHUYHG�
IRU�ODUJH�IRUPDW�VKRSSLQJ�PDOOV�LQ�3R]QD ���LV�PRUH�
WKDQ���� WLPHV�ELJJHU� WKDQ� WKLV�DUHD�� ,I�ZH�UHIHU� LW� WR�
D�IUDJPHQW�RI�WKH�FLW\��WKH�DUHD�UHVHUYHG�IRU�VKRSSLQJ�
PDOOV�LV�VOLJKWO\�ODUJHU�WKDQ�WKH�DUHD�OLPLWHG�E\�* R�
JRZVND�6WUHHW��+HWPD VND�6WUHHW��=DPHQKRIID�6WUHHW�
DQG�.UyORZHM�-DGZLJL�6WUHHW��DUHD���LQ�)LJ���E��

,Q� WKLV� VLWXDWLRQ� LW� LV� LQHYLWDEOH� WKDW� WKH� FHQWUH� RI�
3R]QD �LV�ERXQG�WR�ORVH�LWV�FUHDWLYH�IXQFWLRQ�� ZL W\�

0DUFLQ�6WUHHW�����*UXGQLD�6WUHHW��* RJRZVND�6WUHHW��
' EURZVNLHJR�6WUHHW��:LHU]EL FLFH�6WUHHW��:ROQR FL�
6TXDUH��&\U\OD�5DWDMVNLHJR� 6TXDUH� DQG�2OG�0DUNHW�
6TXDUH�XVHG�WR�EH�WKH�PRVW�SURPLQHQW�XUEDQ�VSDFHV��
1RZ� WKH� ODQGVFDSH� DQG� VWDQGDUGV� RI� FLW\� IXQFWLRQV�
�HVSHFLDOO\�FRPPHUFLDO�� VHUYLFH�SURYLGLQJ�DQG�FDWHU�
LQJ�IXQFWLRQV��KDYH�GHWHULRUDWHG��7KDQNV�WR�WKH�LQKDE�
LWDQWV¶�SURWHVWV��WKH�ROG�WUDP�GHSRW�LQ�*DMRZD�6WUHHW��
DQ� LPSRUWDQW� SDUW� RI� XUEDQ� VSDFH�� ZDV� VXFFHVVIXOO\�
VDYHG�IURP�EHLQJ�WUDQVIRUPHG�LQWR�DQRWKHU�VKRSSLQJ�
PDOO��$W� SUHVHQW� UHVLGHQWLDO� EXLOGLQJV�ZLWK� FRPPHU�
FLDO�VSDFH�RQ�WKH�JURXQG�À�RRU�DUH�EHLQJ�HUHFWHG�WKHUH��
,W� LV� DQ� H[DPSOH� RI� SRVLWLYH� IXQFWLRQDO� VXFFHVVLRQ��

DQG� GHYHORSPHQW� RI� ODQGVFDSH� LQ� WKH� FLW\� FHQWUH�
VWUXFWXUHV�

���&RQFHSWV�RI�WUDQVIRUPDWLRQV�DQG�VDYLQJ�
VSDFH�LQ�WKH�FLW\�ODQGVFDSH

6SDWLDO�RUGHU�LQ�FLWLHV�VKRXOG�EH�JXDUGHG�E\�ORFDO�
ODQG�XVH�SODQV����$V�RI���)HEUXDU\�������WKHUH�ZHUH�
����ODQG�XVH�SODQV�LQ�3R]QD ��ZKLFK�FRYHUHG�����
RI�WKH�FLW\�DUHD����$SSOLFDEOH�SODQV�FRYHUHG�����RI�
WKH�DUHD��ZKHUHDV�SODQV�XQGHU�SUHSDUDWLRQ�FRYHUHG�
�����)LJ���D���'HVSLWH�VXFK�D�ODUJH�QXPEHU�RI�ODQG�
XVH�SODQV��ZKLFK�ZDV�D�JRRG�UHVXOW� LQ�FRPSDULVRQ�
ZLWK� RWKHU� 3ROLVK� FLWLHV�� WKH� ODQGVFDSH� LQ� 3R]QD
VWLOO� UHTXLUHV� FRUUHFWLRQ� DQG� DFWLRQV� ZKLFK� ZLOO�
UHVWRUH�RU� HVWDEOLVK�QHZ��KLJK�DHVWKHWLF� DQG�XWLOLW\�
YDOXHV��H[SHFWHG�E\�WKH�LQKDELWDQWV��7KH�SURYLVLRQV�
RI� ODQG� XVH� SODQV� GR� QRW� PHHW� VRFLDO� QHHGV� DQG�
UHTXLUHPHQWV��/HJLVODWXUH� FRQFHUQLQJ� VSDWLDO� SODQ�
QLQJ�GRHV�QRW�KDYH�HIIHFWLYH�LQVWUXPHQWV�WR�H[HFXWH�
DGHTXDWH� VSDWLDO� DQG� ODQGVFDSH� SROLF\� LQ� WKH� FLW\��
7KH� FLW\� ODQGVFDSH� LV� QRW� VHFXUHG� DSSURSULDWHO\�
GXH� WR� OHJLVODWLYH� FKDRV�� LQFRKHUHQFH� RU� IUHTXHQW�
LQFRQVLVWHQFH� RI� UHJXODWLRQV� DV� ZHOO� DV� GLYHU�
JHQFH� LQ� OHJDO� FRPSHWHQFH�RI� ORFDO� DGPLQLVWUDWLYH�
XQLWV���

7KH� VLWXDWLRQ� LV� DJJUDYDWHG� E\� QHZ� OHJDO� UHJX�
ODWLRQV�� ZKLFK� GR� QRW� PDWFK� UHDOLW\�� L�H�� WKH� /DQG�
VFDSH�$FW��� DQG� WKH� 5HYLWDOLVDWLRQ�$FW���� 7KH\� GR�

��� 7KH�/DQG�8VH�3ODQ�IRU�WKH�&LW\�RI�3R]QD �HQDFWHG�LQ�5HVROX�
WLRQ�1R��/;;,,������9,������RI����6HSWHPEHU������
��� ,ELGHP�
��� 3�� 6]XPLJD D�� 6XNFHVMD� IXQNFML� Z� NUDMREUD]LH� ZDURZQ\P�
GDZQHM� 7ZLHUG]\� 'UH]GHQNR�� ³$UFKLWHNWXUD� .UDMREUD]X´��
��������SS����±���
��� 7KH� 6SDWLDO� 3ODQQLQJ� DQG� 'HYHORSPHQW� $FW� RI� ��� 0DUFK�
������2I¿�FLDO�-RXUQDO�������3RV��������

��� 7KH� DUHD� RI� 3R]QD � ZDV� ������� KD�� ,W� ZDV� PHDVXUHG� E\�
PHDQV�RI�$5&*LV�
��� ,Q������WKHVH�LVVXHV�ZHUH�GHVFULEHG�LQ��3��6]XPLJD D��6SDFH�
0DQDJHPHQW«��RS��FLW�
��� 7KH�/DQGVFDSH�$FW�RI����$SULO������PDGH�FKDQJHV�WR�VRPH�
ODZV� WR�VWUHQJWKHQ� ODQGVFDSH�FRQVHUYDWLRQ� WRROV� �2I¿�FLDO� -RXU�
QDO�������3RV�������
��� 7KH� 5HYLWDOLVDWLRQ�$FW� RI� �2FWREHU� �����PDGH� FKDQJHV� WR�
VRPH�RWKHU�ODZV��2I¿�FLDO�-RXUQDO�������3RV��������



��

QRW�PDNH� D� EDVLV� IRU� IRUPXODWLRQ� RI� WKH� UXOHV� KRZ�
ODQGVFDSH� DQG� XUEDQ� VSDFH� VKRXOG� EH� SODQQHG� DQG�
FUHDWHG� LQ� D� ORQJ� WLPH� SHUVSHFWLYH��7KH�/DQGVFDSH�
$FW�RQO\�SURYLGHV�IRU�PLQRU�FKDQJHV�FRQFHUQLQJ�WKH�
ORFDWLRQ� RI� FRPPHUFLDO� DGYHUWLVHPHQWV� DQG� DGYHU�
WLVLQJ�IDFLOLWLHV�7KH�5HYLWDOLVDWLRQ�$FW�RQO\�VSHFL¿�HV�
WKH�UXOHV�RI�SURPRWLQJ�DUHDV�IRU�UHYLWDOLVDWLRQ�RQ�WKH�
EDVLV�RI�HFRQRPLF��VRFLDO�DQG�WHFKQLFDO�IDFWRUV��EXW�
LW�LJQRUHV�ODQGVFDSH�DQG�VSDWLDO�IDFWRUV�

,Q� YLHZ�RI� WKLV� VLWXDWLRQ�� LQKDELWDQWV� WDNH� LQLWL�
DWLYHV� WR� VDYH� WKH� XUEDQ� VSDFH�� LPSURYH� WKH� ODQG�
VFDSH� DQG� XUEDQ� HQYLURQPHQW� DURXQG� WKHLU� SODFHV�
RI�UHVLGHQFH�DQG�LQ�SXEOLF�VSDFHV��)RU�H[DPSOH��WKH�
FKDUUHWWH���LV�DFRPPRQ�PHWKRG�LQ�:HVWHUQ�(XURSH��
7KH�PDLQ� LGHD� LV� WKDW� VRFLHW\� VKRXOG� DFWLYHO\�SDU�
WLFLSDWH� LQ� GHFLVLRQV� FRQFHUQLQJ� ODQG� XVH� SODQV��
7KHUH�DUH�PDQ\�VWDJHV�RI�SODQQLQJ�LQ�WKH�FKDUUHWWH��
7KH� PHWKRG� FRQFHQWUDWHV� RQ� QXPHURXV� PXOWLIDF�
HWHG� GLDJQRVHV� DQG� DQDO\VHV�� LQ�ZKLFK� LQKDELWDQWV�
DQG� H[SHUWV� LQ� GLIIHUHQW� EUDQFKHV� UHODWHG�ZLWK� WKH�
VXEMHFW� RI� GLVFXVVLRQ� SDUWLFLSDWH�� 3DUWLFLSDWRU\�
GHVLJQ� LV� DQ� H[DPSOH� RI� D� JUDVVURRWV� DFWLYLW\� LQ�
3RODQG�� )RUPDO� DQG� LQIRUPDO� JURXSV� RI� LQKDELW�
DQWV�DV�ZHOO�DV�IRXQGDWLRQV��H�J��WKH�µ1DSUDZ�6RELH�
0LDVWR� ±� 1DV]D� SU]HVWU]H ¶� )RXQGDWLRQ� �5HPHG\�
<RXU�&LW\�±�2XU�6SDFH�)RXQGDWLRQ��PDNH�SURSRV�
DOV� DERXW� ODQG� XVH� SODQV�� 6SDWLDO� SODQV� ¿�QDQFHG�
IURP�XUEDQ�FLWL]HQV¶�EXGJHWV���DUH�DQRWKHU�H[DPSOH�
RI�JUDVVURRWV�LQLWLDWLYHV�

7KHUH�DUH�DOVR�LQLWLDWLYHV�WDNHQ�E\�3R]QD �VWX�
GHQWV� RI� ODQGVFDSLQJ� DQG� VSDWLDO� SODQQLQJ�� 7KH\�
SUHSDUH� WHUP�SURMHFWV�� HQJLQHHU¶V� DQG�PDVWHU¶V� WKH�
VHV�� LQ�ZKLFK� WKH\�PDNH� LQWHUHVWLQJ�GHVLJQV� IRU� WKH�
PRVW�LPSRUWDQW�SDUWV�RI�WKH�FLW\�

&RQWHVWV� DUH� D� JRRG� H[DPSOH� RI� DFWLRQV�ZKLFK�
UHVXOW�LQ�VSDWLDO�VROXWLRQV�RI�WRS�TXDOLW\��7KH�VLWXD�
WLRQ�LV�LPSURYLQJ�WKDQNV�WR�DFWLRQV�WDNHQ�E\�EUDQFK�
LQVWLWXWLRQV�� JXLOGV�� ORFDO� JRYHUQPHQWV�� DVVRFLD�
WLRQV�RI�DUFKLWHFWV��XUEDQLVWV�DQG�ODQGVFDSH�GHVLJQ�
HUV�� 7KHUH� DUH� PRUH� DQG� PRUH� FRQWHVWV� RUJDQLVHG�
WR� VHOHFW� WKH� EHVW� VSDWLDO� VROXWLRQV�� 5DWLRQDO� XVH�
RI�XUEDQ�VSDFH� LV�D�SULRULW\�� ,W�VKRXOG�EH�EDVHG�RQ�
UHGHYHORSPHQW�RI�EURZQ¿�HOGV�UDWKHU�WKDQ�GHYHORS�
PHQW�RI�JUHHQ¿�HOGV���

���3URSRVDOV�RI�QHZ�IXQFWLRQV�DQG�IRUPV�RI�
GHYHORSPHQW�±�FDVH�VWXGLHV

7KH�¿�UVW� LPSUHVVLRQ� RI� WKH� FLW\� ±� WKH�¿�UVW� FRQ�
WDFW�ZLWK� WKH� LPDJH� RI� WKH� FLW\� LV� GHFLVLYH� WR�PRVW�
XVHUV¶�SHUFHSWLRQ�RI� WKH�TXDOLW\�RI�XUEDQ�VSDFH�DQG�
ODQGVFDSH��7KHUHIRUH��LW�LV�LPSRUWDQW�WR�SD\�SDUWLFX�
ODU� DWWHQWLRQ�KRZ� WKH�XUEDQ� ODQGVFDSH� LV� FUHDWHG� LQ�
HQWU\� ]RQHV�� L�H�� QHDU� DFFHVV� URDGV�� UDLOZD\V�� ULYHU�
SRUWV�DQG�DLUSRUWV��7KHUH�DUH�D�IHZ�LPSRUWDQW� WUXQN�
URDGV�LQ�3R]QD ��ZKLFK�FRQQHFW�LW�ZLWK�RWKHU�FLWLHV��
6RPH�RI� WKHP�DUH� FKDUDFWHULVHG�E\�SRVLWLYH� VSDWLDO�
VWDQGDUGV��VXFK�DV� WKH� WUXQN�URDGV� OHDGLQJ� WR�.DWR�
ZLFH��6]F]HFLQ��:DUVDZ�DQG�:URF DZ��6RPH� WUXQN�
URDGV�DUH�EHLQJ�UHSDLUHG�DW�WKH�PRPHQW�GXH�WR�WKHLU�
WHFKQLFDO� FRQGLWLRQ� DQG� WKH� QHHG� WR� FRUUHFW� WKHLU�
IXQFWLRQDOLW\��%XNRZVND�6WUHHW� LV� D� VSHFLDO� FDVH�� ,W�
ZDV�UHFRQVWUXFWHG�LQWR�D�GXDO�FDUULDJHZD\�FRQQHFW�
LQJ� WKH� DLUSRUW� DQG� WKH� FHQWUH� RI� 3R]QD �� FORVH� WR�
.DSRQLHUD�5RXQGDERXW��+RZHYHU�� VRPH� DUHDV� QHDU�
WKH�URDG��FORVH�WR�WKH�FURVVURDGV�ZLWK�3ROVND�6WUHHW��
VWLOO� KDYH� ORZ� VFHQLF� YDOXH�� 7KLV� SODFH� LV� SDUWLFX�
ODUO\� LPSRUWDQW� IRU� WKH� FLW\� ODQGVFDSH� EHFDXVH� WKLV�
LV� ZKHUH� WKH� ]RQH� RI� FLW\� FHQWUH� EXLOGLQJV� EHJLQV��
7KLV� LV� WKH� SODFH� ZKHUH� YLVLWRUV�� HVSHFLDOO\� WKRVH�
DUULYLQJ� E\� SODQH�� KDYH� ¿�UVW� FRQWDFW� ZLWK� WKH� FLW\��
,Q� D� ZD\� LW� LV� D� FLW\� JDWH�� ZKLFK� VKRXOG� KDYH� WKH�
IRUP� RI� D� VWDWHO\� DQG� IXQFWLRQDO� HQWU\� ]RQH� ZLWK�
DUFKLWHFWXUDOO\� DQG� VSDWLDOO\� DWWUDFWLYH� KRWHOV� DQG�
VHUYLFHV� DV� ZHOO� DV� JUHHQ� DUHDV�� 6WXGHQWV� RI� ODQG�
VFDSH�DUFKLWHFWXUH�DW� WKH�3R]QD �8QLYHUVLW\�RI�/LIH�
6FLHQFHV�PDNH�GHVLJQV�LQ�ZKLFK�WKH\�VKRZ�WKH�QHHG�
WR�UHPHG\�SDUWV�RI�WKH�FLW\�ODQGVFDSH��7KHUH�DUH�SUR�
SRVDOV� WR� GHYHORS� WKH� FLW\� HQWU\� ]RQH� IURP� DZL�
�FD�$LUSRUW� �)LJ�� ���� SODQV� RI� QHZ� IXQFWLRQV� IRU� WKH�
ROG�..6�/HFK� IRRWEDOO� VWDGLXP�LQ�' ELHF� �)LJ������
QHZ�DUUDQJHPHQWV�RI�(��6]\F�VWDGLXP��IRUPHUO\�.6�
:DUWD� IRRWEDOO� VWDGLXP�� ZLWK� QHLJKERXULQJ� DUHDV�
�)LJ������ZKHUH�D�VWUHHW�PDUNHW�LV�ORFDWHG�QRZ��

7KH� DUHDV� RI� ROG� VWDGLXPV� VKRXOG�EH� UHFRJQLVHG�
DV�DUHDV�RI�FXOWXUDO�DQG�KLVWRULFDO�ODQGVFDSH�ZLWK�WKH�
UHFUHDWLRQDO�IXQFWLRQ��VHUYLFHV�DQG�JUHHQ�VSDFH��7KH�
LQKDELWDQWV�FRQWLQXRXVO\�VSHDN�RI� WKH�QHHG�WR�UHGH�
YHORS� D�ZLGH� UDQJH� RI� DUHDV� LQ� WKH� FLW\�� H�J�� SDUNV�

��� &KDUUHWWH�±�UHSUHVHQWDWLYHV�RI�YDULRXV�JURXSV�DQG�H[SHUWV�LQ�
GLIIHUHQW�EUDQFKHV� �ODZ\HUV��XUEDQLVWV�� DUFKLWHFWV��RI¿�FLDOV�� DUW�
LVWV��VRFLDO�DFWLYLVWV��JDWKHU�LQ�RQH�SODFH�IRU�D�PRGHUDWHG�GLVFXV�
VLRQ�� ,Q� FRQVHTXHQFH�� WKHUH� DUH� VSHFL¿�F� UHFRPPHQGDWLRQV� DQG�
VXJJHVWLRQV� FRQFHUQLQJ� WKH� VXEMHFW� RI� FRQVXOWDWLRQ�� H�J�� D� VH�
OHFWHG�SDUW�RI�XUEDQ�VSDFH�

��� 3R]QD �KDV�EHHQ�LPSOHPHQWLQJ�SURMHFWV�RI�3R]QD �&LWL]HQV¶�
%XGJHW�VLQFH������
��� %URZQ¿�HOG�ODQG�LV�D�WHUP�XVHG�LQ�XUEDQ�SODQQLQJ�WR�GHVFULEH�
DQ\�SUHYLRXVO\�GHYHORSHG� ODQG��%\�FRQWUDVW�� JUHHQ¿�HOG� ODQG� LV�
XQGHYHORSHG�ODQG�



��

DQG� RSHQ� VSDFH� DORQJ� WKH�:DUWD� 5LYHU�� ZKLFK� DUH�
YDOXDEOH�DUHDV�IRU�HYHU\GD\�UHFUHDWLRQ�

,Q� UHVSRQVH� WR� WKH� VRFLDO� GHPDQG� VWXGHQWV� RI�
ODQGVFDSH� DUFKLWHFWXUH� DW� WKH� 3R]QD �8QLYHUVLW\� RI�
/LIH� 6FLHQFHV� PDNH� YDULDQWV� RI� GHVLJQV� SURSRVLQJ�
KRZ� WR� GHYHORS� DUHDV� DORQJ� WKH�:DUWD� 5LYHU� �)LJ��
���� .DVSURZLF]D� 3DUN� QHDU� WKH� $UHQD� VSRUWV� KDOO�
�)LJV�� �D�� �E��� 7KH\� DOVR� SURSRVH� KRZ� RWKHU� SDUWV�
RI� WKH�FLW\�ZLWK�GLIIHUHQW� IXQFWLRQV�FRXOG�EH�GHYHO�
RSHG�� H�J�� WKH� JUHHQ� VTXDUH� QHDU� ��� /XWHJR� 6WUHHW�
�)LJV���D���E���6]HO JRZVNL�3DUN��)LJV���F���G��DQG�
:VFKRGQL�6TXDUH�QHDU�* yZQD�6WUHHW��)LJ������

,W� VKRXOG� EH� SDUWLFXODUO\� LPSRUWDQW� WR� NHHS� KLJK�
VWDQGDUGV� RI� ODQGVFDSH� LQ� WKH�PRVW� LPSRUWDQW� SXE�
OLF�VSDFHV�RI� WKH�FLW\��H�J�� LQ� ZL W\�0DUFLQ�6WUHHW��
ZKLFK� LV� RQH� RI� WKH� ROGHVW� VWUHHWV� LQ� 3R]QD �� ZLWK�
KLJK� FXOWXUDO� DQG� VFHQLF� YDOXHV��7KH� KLVWRU\� RI� WKH�
VWUHHW� ZDV� LQWHUWZLQHG� ZLWK� SHULRGV� RI� SURVSHU�
LW\� DQG� GHFOLQH�� 7KH� EXLOGLQJV� GHPROLVKHG� GXULQJ�
WKH� ZDU� ZHUH� UHFRQVWUXFWHG� DQG� WKH� RULJLQDO� FKDU�
DFWHULVWLFDOO\� EHQW� D[LV� RI� WKH� VWUHHW� ZDV� SUHVHUYHG�
�)LJ����D���$W�SUHVHQW�WKH�ODQGVFDSH�LV�FKDUDFWHULVHG�
E\� FKDRWLFDOO\� SODFHG� FRPPHUFLDO� DGYHUWLVHPHQWV��
ORZ� TXDOLW\� ]RQHV� RI� SHGHVWULDQ� DQG� FDU� WUDI¿�F��
JUHHQ� VSDFH� DQG� UHWDLO� RXWOHWV�� 7KH� HOHYDWLRQV� DQG�
VWUXFWXUHV�RI�KLVWRULFDO� DQG�FRQWHPSRUDU\�EXLOGLQJV�
QHHG� XUJHQW� UHQRYDWLRQ���� 7KH� WRZHU� EORFNV� RI� WKH�
RI¿�FH� DQG� VKRSSLQJ�FRPSOH[� µ$OID¶�KDYH�XQVLJKWO\�
PRGHUQLVWLF� IRUPV� DQG� GLUW\� HOHYDWLRQV��$W� SUHVHQW�
D� QHZ� WRZHU� EORFN� LV� EHLQJ� EXLOW� QHDU� .DSRQLHUD�
5RXQGDERXW�� ,WV� VKDSH� DURXVHV� FRQWURYHUV\� DV� LW�
GRHV�QRW�FRUUHVSRQG�WR�WKH�QHLJKERXULQJ�KRXVHV�DQG�
FKDUDFWHU� RI� WKH� VSDFH�� ,W� LV� SDUWLFXODUO\� QRWLFHDEOH�
ZKHQ�ZH�ORRN�DW�LW�IURP�WKH�HDVW��IURP�0LFNLHZLF]D�
6TXDUH��)LJ����E��

7KH�ORVV�RI�VFHQLF�YDOXHV�FDQ�EH�VHHQ�LQ�WKH�VSDFHV�
RI� PRVW� PDLQ� VWUHHWV� DQG� VTXDUHV� LQ� 3R]QD �� 7KH�
QXPEHU� DQG� VWDQGDUG� RI� UHWDLO� RXWOHWV��ZKLFK�PDNH�
WKH�FDVLQJ�RI� WKHVH�VSDFHV��KDYH�GHFUHDVHG�EHFDXVH�
FXVWRPHUV�DQG�LQYHVWRUV�KDYH�OHIW�WKHP�IRU�VKRSSLQJ�
PDOOV�� 7KH� DFFXPXODWLRQ� RI� WUDGH� DQG� VHUYLFHV� LQ�
VKRSSLQJ� PDOOV� LQWHQVL¿�HV� FDU� WUDI¿�F� DURXQG� WKHVH�
SODFHV��&LW\�VWUHHWV�DUH�FKDQJLQJ�LQWR�WKRURXJKIDUHV�
DQG�DUH�ORVLQJ�WKHLU�V\QHUJLF�YDOXH�RI�XUEDQ�VSDFHV��
7KH� UHVLGHQWLDO� IXQFWLRQ� FRPELQHG� ZLWK� D� VPDOO�
VKDUH�RI�XWLOLW\�IXQFWLRQV�LV�QRW�VXI¿�FLHQW�WR�PDLQWDLQ�
WKH�DGHTXDWH�VWDWH�RI�XUEDQ�VSDFH�� ,Q�ELJ�$PHULFDQ�

FLWLHV�� ZKHUH� D� ORW� RI� ODUJH�IRUPDW� VKRSSLQJ� PDOOV�
ZHUH� EXLOW�� WKHUH� KDV� EHHQ� WKH� RSSRVLWH� WUHQG� IRU�
D�IHZ�\HDUV����7KHUH�DUH�IHZHU�DQG�IHZHU�SHRSOH�LQ�
VKRSSLQJ�PDOOV�DQG�WKHUH�LV�D�SUREOHP�KRZ�WR�DGDSW�
WKHVH�VWUXFWXUHV�WR�QHZ�IXQFWLRQV��7KH�SRSXODULW\�RI�
ELJ�VKRSSLQJ�PDOOV�LV�GHFUHDVLQJ�GXH�WRWKH�G\QDPLF�
GHYHORSPHQW� RI� RQOLQH� VDOHV� DQG� ¿�QDQFLDO� SURE�
OHPV� LQ� WKH� WUDGH� VHFWRU�� 8QIRUWXQDWHO\�� WKH� 3ROLVK�
FRPPXQLW\� KDV� EHHQ� LQWR[LFDWHG� E\� WKH� µEOHVVLQJV¶�
RI� VKRSSLQJ� PDOOV��$� ORW� RI� WLPH� ZLOO� SDVV� EHIRUH�
WKLV�WUHQG�ZHDNHQV�DQG�SHRSOH�UHWXUQ�WR�VPDOO�UHWDLO�
RXWOHWV�QHDU�WKHLU�KRPHV��$QDO\VWV�SUHGLFW�WKDW�DSDUW�
IURP� WKH� ���� ELJ� VKRSSLQJ� FHQWUHV� ZKLFK� DOUHDG\�
H[LVW� LQ�3RODQG�� WKHUH� LV�VWLOO�GHPDQG�IRU�DERXW�����
VKRSSLQJ�PDOOV���

���6XPPDU\

7KHUH� DUH� PDQ\� SODFHV� LQ� 3R]QD � ZKHUH� VSDFH�
QHHGV� WR� EH� UHPHGLHG�� 7KH� GHYHORSPHQW� RI� JUHHQ�
VSDFH� DQG� WKH� GHWHULRUDWLQJ� FRQGLWLRQ� RI� WKH� XUEDQ�
HQYLURQPHQW� FDXVH� D� FRQWLQXRXV� GHFUHDVH� LQ� WKH�
TXDOLW\�RI� XUEDQ� ODQGVFDSH��$LU� SROOXWLRQ� LV� D� WURX�
EOHVRPH� HIIHFW� RI� FKDQJHV� LQ� WKH� XUEDQ� HQYLURQ�
PHQW��3ROOXWLRQ�EHFRPHV�PRUH�LQWHQVH�LQ�WKH�KHDWLQJ�
VHDVRQ� DQG� LW� KDV� SDUWLFXODUO\� QHJDWLYH� LQÀ�XHQFH�
RQ� VSDWLDO� DQG� ODQGVFDSH� VWDQGDUGV� LQ� WKH� FLW\�� ,Q�
PDQ\� FDVHV� WKH� DHVWKHWLF� DQG� VSDWLDO� LPDJH� RI� WKH�
FLW\�UHVXOWV�IURP�LQFRQVLVWHQW� ODZ�DQG�FRQWURYHUVLDO�
GHFLVLRQV�DERXW�VSDFH��7KH�ORVV�RI�VSDWLDO�DQG�VFHQLF�
YDOXHV�LQ�WKH�PRVW�LPSRUWDQW�SXEOLF�VSDFHV�LQGLFDWHV�
GHFLVLRQ�PDNHUV¶� ORZ�DZDUHQHVV�� ,Q� UHFHQW�GHFDGHV�
WKHUH� KDYH� EHHQ� QXPHURXV� XQIRUWXQDWH� GHFLVLRQV�
DQG� LPSOHPHQWDWLRQV� RI� VSDWLDO� SURMHFWV�ZKLFK�ZLOO�
PDU�WKH�XUEDQ�VSDFH�IRU�PDQ\�\HDUV��7KH�EOLQG�SXU�
VXLW�RI�PDNLQJ�DOOHJHG�IXQFWLRQDO� LPSURYHPHQWV�E\�
EXLOGLQJ�PRUH� VKRSSLQJ�PDOOV� FDXVHG� FRQVLGHUDEOH�
IXQFWLRQDO� LPSRYHULVKPHQW� DQG� ORZHULQJ� RI� VSDWLDO�
YDOXHV�LQ�WKH�H[LVWLQJ�DQG�PRVW�YDOXDEOH�SDUWV�RI�WKH�
FLW\�FHQWUH�� ,W� LV�SDUWLFXODUO\�XQIDYRXUDEOH� WR� ORFDWH�
ODUJH�FRPPHUFLDO�IDFLOLWLHV�ZLWKLQ�WKH�]RQH�RI�VWUXF�
WXUHV�UHFRJQLVHG�DV�XUEDQLVWLF�DQG�VFHQLF�FRPSOH[HV�
GXH�WR�WKHLU�KLJK�FXOWXUDO�DQG�KLVWRULFDO�YDOXHV��7KH�
QHJDWLYH�HIIHFW�RI�ODUJH�IRUPDW�IDFLOLWLHV�RQ�WKH�XUEDQ�
VSDFH� LV� DOVR�PDQLIHVWHG�E\� WKH� ORVV�RI� ODUJH�JUHHQ�
DUHDV��7KHUH�VKRXOG�EH�D�VWULFW�UXOH�WKDW�WKH�FRQVWUXF�
WLRQ� RI� VXFK� ELJ� IDFLOLWLHV� VKRXOG� EH� FRPSHQVDWHG�

��� 3��6]XPLD D��8OLFD� ZL W\�0DUFLQ�±�GR ZLDGF]HQLD�SR]QD �
VNLH��:\GDZQLFWZR�8UEDQ�)RUPV�� yG �������LQ�SUHVV��

��� 6RXUFH�� KWWS���ZZZ�ISLHF�SO�SRVW������������FHQWUD�KDQG�
ORZH�SXVWRV]HM�&�����>DFFHVVHG�RQ����0DUFK�����@�
��� ,ELGHP�
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ZLWK� DQ� DGHTXDWH� JUHHQ� DUHD�� 5DLQZDWHU� VKRXOG� EH�
REOLJDWRULO\� UHWDLQHG� WR� LUULJDWH� JUHHQ� VSDFHV� LQ� WKH�
FLW\�� 7KH� FRQVWUXFWLRQ� RI� ELJ� IDFLOLWLHV� VKRXOG� QRW�
EH� DOORZHG�ZLWKRXW�PDNLQJ�QHZ�JUHHQ� VSDFHV�� H�J��
SDUNV�� VWDWHO\��XWLOLW\�DQG� UHFUHDWLRQDO�JUHHQ�VSDFHV��
7KH� VL]H� RI� QHZ� JUHHQ� DUHDV� VKRXOG� FRUUHVSRQG� WR�
WKH�VL]H�RI�QHZO\�GHYHORSHG�DUHDV��H�J��DW�D�����UDWLR��
7KLV�PHDQV�WKDW�WKH�DUHD�RI�QHZ�JUHHQ�VSDFH�VKRXOG�
EH� HTXDO� WR� WKH� DUHD� RI� QHZ� FRPPHUFLDO� IDFLOLWLHV��
7KHUH�VKRXOG�EH�DQRWKHU�REOLJDWRU\�FRPSHQVDWLRQ�LQ�
WKH�IRUP�RI�JUHHQ�XWLOLW\�URRIV�RQ�WKHVH�EXLOGLQJV�

,Q�YLHZ�RI� WKH� IDFW� WKDW� WKH�FXUUHQW� VSDWLDO�SODQ�
QLQJ� SROLF\� RI� WKH� DXWKRULWLHV� GRHV� QRW� PHHW� WKH�
LQKDELWDQWV¶� H[SHFWDWLRQV�� WKHUH� DUH� JUDVVURRWV� LQLWL�
DWLYHV��7KH� LQKDELWDQWV� WHDP�XS�DQG� WDNH�DFWLRQV� WR�
LPSURYH�ODQGVFDSH�DW�WKHLU�SODFHV�RI�UHVLGHQFH��7KLV�
VKRXOG�EH�D�VLJQDO�DQG�LPSXOVH�IRU�GHFLVLRQ�PDNHUV�
WR�DOORZ�IRU�WKH�QHHGV�DQG�LQLWLDWLYHV�RI�WKH�FRPPX�
QLW\� ZKHQ� WKH\�PDNH� SODQV� DERXW� WKH� XUEDQ� VSDFH�
DQG� ODQGVFDSH�� ,W� ZRXOG� DOVR� EH� UHFRPPHQGHG� WR�
PDNH� D� JHQHUDOO\� DFFHVVLEOH� SODWIRUP� ZKHUH� LGHDV�
FRXOG�EH�SUHVHQWHG�DQG�H[FKDQJHG��VXFK�DV�FRQFHSWV�
RI�GHYHORSPHQW�RI�QHZ�DUHDV�DV�ZHOO�DV�FRQFHSWV�RI�
UHFRPSRVLWLRQ� DQG� UHFRQVWUXFWLRQ� RI� H[LVWLQJ� DUHDV�
ZKLFK� KDYH� ORVW� WKHLU� VSDWLDO� YDOXHV�� 7KH� SODWIRUP�
FRXOG�DOVR�EH�WKH�SODFH�ZKHUH�SHRSOH�FRXOG�H[FKDQJH�
RSLQLRQV� DQG� PDNH� FRPPHQWV� DERXW� LQYHVWPHQWV�
DQG� GHYHORSPHQW� SODQV��$OWKRXJK� DFFRUGLQJ� WR� WKH�
SUHSDUDWLRQ�SURFHGXUHV�RI� ODQG�XVH�SODQV�� WKH�FRP�
PXQLW\� VKRXOG� EH� JLYHQ� SXEOLF� DFFHVV� WR� GHVLJQV��
WKH� ZLGH� DQG� UHDO� SDUWLFLSDWLRQ� RI� FLW\� LQKDELWDQWV��
ZKR�DUH�WKH�PRVW�LQWHUHVWHG�SDUW\��LV�QRW�JXDUDQWHHG��
6SDWLDO� SODQQLQJ� LV� D� VSHFL¿�F� IRUP� RI� UHFRUGLQJ�
VSDFH��ZKLFK�PLJKW�EH�GLI¿�FXOW�WR�UHDG�IRU�DQ�DYHU�
DJH� LQKDELWDQW�� ZKR� XVHV� WKLV� VSDFH�� 7KH� DXWKRU¶V�
ORQJ� VSDWLDO� SODQQLQJ� H[SHULHQFH� VXJJHVWV� WKDW� WKH�
FRPPXQLW\�ZRXOG�H[SHFW�GHVLJQV�WR�EH�SUHVHQWHG�LQ�
D� VSDWLDO� IRUP�� L�H�� DV�PRFN�XSV� DQG�YLVXDOLVDWLRQV��
$OO�SDUWLHV�VKRXOG�SDUWLFLSDWH�DQG�EH�LQYROYHG�LQ�WKH�
SODQQLQJ�SURFHVV�EHIRUH�¿�QDO�VROXWLRQV�DUH�GHFLGHG��
+RZHYHU�� LQ� RUGHU� WR� DFKLHYH� LW�� LW� LV� QHFHVVDU\� WR�
GHYHORS� DSSURSULDWH� DSSURDFKHV�� EHKDYLRXUV� DQG�
VRFLDO�QHHGV��ZKLFK�VKRXOG�EH�VWDUWHG�GXULQJ�VFKRRO�
HGXFDWLRQ�

8UEDQ� VSDFH� DQG� ODQGVFDSH� DUH� FRPPRQ�� VRFLDO�
YDOXHV��7KHLU�PDQDJHPHQW�UHTXLUHV�UHVSRQVLELOLW\�WR�
PDNH� WKRXJKWIXO� GHFLVLRQV�� +RZHYHU�� LQ� PDQ\� VLW�
XDWLRQV� VRFLDO� SURWHVW� VWLOO� WXUQV� RXW� WR� EH� WKH�¿�QDO�
VROXWLRQ�WR�DUJXPHQWV�

7UDQVODWHG�E\�-�� \ZLF]ND

%LEOLRJUDSK\

5��%DUHN��3��6]XPLJD D��6WXGLD�SU]HNV]WD FH �WHUHQyZ�
]LHORQ\FK�Z�SODQRZDQLX�SU]HVWU]HQQ\P�PLDVWD�3R]QDQLD��
*RVSRGDUND�SU]HVWU]HQL �PLDVW�L�JPLQ�Z�UHMRQLH�:LHONR�
SROVNL��:33��3R]QD �������SS�����±����

$�� %DVLVWD�� %HWRQRZH� G]LHG]LFWZR� :DUVDZ�&UDFRZ�
�����

0�� %RJDOHFNL�� WHUP� SDSHULQ� &RQVWUXFWLRQ� RI� /DQG�
VFDSH�$UFKLWHFWXUH�)DFLOLWLHV��'HSDUWPHQW�RI�*UHHQ�6SDFH�
DQG� /DQGVFDSH�$UFKLWHFWXUH�� 3R]QD � 8QLYHUVLW\� RI� /LIH�
6FLHQFH�������

'��&HOL VND�-DQRZLF]��&HQWUD�KDQGORZH�ZREHF�PLHM�
VNLHM�SU]HVWU]HQL�SXEOLF]QHM�±�QLH�W\ONR�LPLWDFMD��&] RZLHN�
Z� SU]HVWU]HQL� SXEOLF]QHM�PLDVWD��:\GDZQLFWZR�8QLZHU�
V\WHWX�:DUV]DZVNLHJR��:DUVDZ�������SS�����±����

:�� &]DUQHFNL��7R� E\ � WH � PyM� 3R]QD ��:VSRPQLHQLD�
DUFKLWHNWD� PLHMVNLHJR� ]� ODW� ����±����� Z\EyU� L� RSUDF��
-��'HPEVNL��3R]QD ������

$��'ZRU]\ VND��.RQFHSFMD�]DJRVSRGDURZDQLD�WHUHQX�
SR� VWDGLRQLH� LP�� (�� 6]\FD� RUD]� IUDJPHQWX� XOLF\� 'ROQD�
:LOGD�L�2MFD�0DULDQD� HOD]ND�Z�3R]QDQLX� PDVWHU¶V�WKH�
VLV��'HSDUWPHQW�RI�*UHHQ�6SDFH�DQG�/DQGVFDSH�$UFKLWHF�
WXUH��3R]QD �8QLYHUVLW\�RI�/LIH�6FLHQFHV�������

$��'ZRU]\ VND��.RQFHSFMD�]DJRVSRGDURZDQLD�5\QNX�
ZVFKRGQLHJR�RUD]� IUDJPHQWyZ�XO��* yZQHM�Z�3R]QDQLX��
HQJLQHHU¶V�WKHVLV��'HSDUWPHQW�RI�*UHHQ�6SDFH�DQG�/DQG�
VFDSH�$UFKLWHFWXUH�� 3R]QD �8QLYHUVLW\� RI�/LIH�6FLHQFHV��
�����

7�� -DNLPRZLF]� �HG����$UFKLWHNWXUD� L� XUEDQLVW\ND�3R]�
QDQLD�Z�;;�ZLHNX� 3R]QD ������

3��-DQNRZLDN��.RQFHSFMD�]DJRVSRGDURZDQLD�QDEU]H \�
:DUW\�Z�UHMRQLH�PL G]\�XOLF �:\V]\ VNLHJR� L�XOLF �-DQD�
3DZ D� ,,� HQJLQHHU¶V� WKHVLV��'HSDUWPHQW�RI�*UHHQ�6SDFH�
DQG� /DQGVFDSH�$UFKLWHFWXUH�� 3R]QD � 8QLYHUVLW\� RI� /LIH�
6FLHQFHV�������

$�� -XWU]HQND�7U]HELDWRZVND�� $�� /H QLDN�� -�� XF]DN��
WHUP� SDSHU� LQ� ,QWHJUDWHG� 8UEDQ� 'HVLJQLQJ�� 'HSDUWPHQW�
RI�*UHHQ�6SDFH�DQG�/DQGVFDSH�$UFKLWHFWXUH��3R]QD �8QL�
YHUVLW\�RI�/LIH�6FLHQFHV�������

:��.DUROF]DN��8OLFH�L�]DX NL�GDZQHJR�3R]QDQLD��8OLFD�
ZL W\�0DUFLQ��0X]HXP�1DURGRZH�Z�3R]QDQLX��������
*�� .RG\P�.R]DF]N�R�� 3R]QD VNL� 5LQJ� Z� SU]HVWU]HQL�

PLDVWD��.UyWND�QDXND�XUEDQLVW\F]QD�ZHG XJ�RE\F]DMX�HX�
URSHMVNLHJR��2GNU\M� ']LHOQLF � =DPNRZ ��:\GDZQLFWZR�
0LHMVNLH�3R]QDQLD��3R]QD �������SS����±���

&RPPXQLTXH�1R�����LVVXHG�DW�WKH�VHVVLRQ�RI�WKH�&RP�
PLVVLRQ�IRU�WKH�&RGL¿�FDWLRQ�RI�%XLOGLQJ�/DZ�RQ����6HS�
WHPEHU������

$��.RV]QLFNL��3DPL �VSR HF]QD� L�SU]HVWU]H �PLHMVND�
±� SU]\SDGHN� 3R]QDQLD� ³3U]HVWU]H � 6SR HF]QD´� �6RFLDO�
6SDFH���������������*GD VN�������SS���±��

.�� /\QFK�� 2EUD]� PLDVWD�� :\GDZQLFWZR� $UFKLYROWD��
&UDFRZ������

3�� 0DUFLQLDN�� $UFKLWHNWXUD� L� XUEDQLVW\ND� 3R]QDQLD�
Z� ODWDFK� ����±����� QD� WOH� GR ZLDGF]H � HXURSHMVNLFK��
UR]SUDZ\� QU� ����� :\GDZQLFWZR� 3ROLWHFKQLNL� 3R]QD �
VNLHM��3R]QD ������

0�� 1RZDNRZVNL��.RPXQLNDFMD� D� NV]WD WRZDQLH� FHQ�
WUXP�PLDVWD��:\GDZQLFWZR�$UNDG\��:DUVDZ������
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/��3RQL \��:S \Z� MDNR FL� URGRZLVND�SU]\URGQLF]HJR�
QD�QDV]H�]GURZLH��$QDOL]D�QD�SU]\N DG]LH�3R]QDQLD��:\�
GDZQLFWZR�6RULXV��3R]QD ������

$�� 5LFKOLQJ�� -�� 6RORQ�� (NRORJLD� NUDMREUD]X�� 3:1��
:DUVDZ������

.�� 6REF]\ VND�� =LHOH � MDNR� HOHPHQW� ZVSy F]HVQHJR�
PLDVWD�L�MHM�UROD�Z�SU]HVWU]HQLDFK�SXEOLF]Q\FK�3R]QDQLD��
GRFWRUDO� GLVVHUWDWLRQ�� )DFXOW\� RI� $UFKLWHFWXUH�� 3R]QD
8QLYHUVLW\�RI�7HFKQRORJ\�������

7KH�/DQG�8VH�3ODQ�IRU�3R]QD �HQDFWHG�LQ�5HVROXWLRQ�
1R��/;;,,������9,������RI����6HSWHPEHU������

7�� 3�� 6]DIHU��:VSy F]HVQD� DUFKLWHNWXUD� SROVND�� :DU�
VDZ������

$��6]SRQDU��)L]MRJUD¿�D�XUEDQLVW\F]QD��3:1��:DUVDZ�
�����

3�� 6]XPLJD D�� ,QÀ�XHQFH� RI� WKH� VKDSLQJ� RI� JUHHQ� DQG�
UHFUHDWLRQDO�DUHDV�RQ�KXPDQ�KHDOWK�±�VHOHFWHG�H[DPSOHV�
³$UFKLWHFWXUH�	�+HDOWK´�� HGLWHG�E\�(ZD�3UXV]HZLF]�6L�
SL VND�� SXEOLVKHG� E\�� 7KH� )DFXOW\� RI�$UFKLWHFWXUH�� 3R�
]QD �8QLYHUVLW\�RI�7HFKQRORJ\��,QVWLWXWH�RI�$UFKLWHFWXUH��
8UEDQ�3ODQQLQJ�DQG�+HULWDJH�3URWHFWLRQ�'LYLVLRQ�RI�3X�
EOLF� $UFKLWHFWXUH� DQG� +RXVLQJ� �=���� 3R]QD � ������ SS��
���±����

3��6]XPLJD D��/LJKW�DQG�FRORXU�LQ�ODQGVFDSH�DUFKLWHF�
WXUH�LQ�WKH�DVSHFW�RI�KXPDQ�KHDOWK� ³$UFKLWHFWXUH�	�+H�
DOWK´��HGLWHG�E\�(ZD�3UXV]HZLF]�6LSL VND��SXEOLVKHG�E\��
7KH�)DFXOW\�RI�$UFKLWHFWXUH�3R]QD �8QLYHUVLW\�RI�7HFK�
QRORJ\��,QVWLWXWH�RI�$UFKLWHFWXUH��8UEDQ�3ODQQLQJ�DQG�+H�
ULWDJH�3URWHFWLRQ�'LYLVLRQ�RI�3XEOLF�$UFKLWHFWXUH�DQG�+R�
XVLQJ��=����3R]QD �������SS�����±����

3�� 6]XPLJD D��%H]SLHF]H VWZR�Z� SU]HVWU]HQL� ]XUEDQL�
]RZDQHM� L� NUDMREUD]RZHM�� %H]SLHF]H VWZR� ±� ZLHORUDNLH�
SHUVSHNW\Z\��:\GDZQLFWZR�:\ V]HM�6]NR \�%H]SLHF]H �
VWZD�Z�3R]QDQLX��3R]QD �������SS�����±����

3�� 6]XPLJD D�� =DU] G]DQLH� L� JRVSRGDURZDQLH� SU]H�
VWU]HQL � Z� NRQWHN FLH� ]UyZQRZD RQHJR� UR]ZRMX� ±� GLD�
JQR]D� VWDQX� SU]HVWU]HQL� Z� 3ROVFH�� *RVSRGDURZDQLH�
Z�;;,�ZLHNX� =$32/��6]F]HFLQ�������SS����±����

3��6]XPLJD D��6XNFHVMD� IXQNFML�Z�NUDMREUD]LH�ZDURZ�
Q\P� GDZQHM� 7ZLHUG]\� 'UH]GHQNR�� ³$UFKLWHNWXUD� .UDMR�
EUD]X´����������SS����±���

3�� 6]XPLJD D��8OLFD� ZL W\�0DUFLQ� ±� GR ZLDGF]HQLD�
SR]QD VNLH��:\GDZQLFWZR�8UEDQ�)RUPV�� yG ������ �LQ�
SUHVV��

/�� 6]XVWHU�� WHUP� SDSHU� LQ�&RQVWUXFWLRQ� RI�/DQGVFDSH�
$UFKLWHFWXUH� )DFLOLWLHV�� 'HSDUWPHQW� RI� *UHHQ� 6SDFH�

DQG� /DQGVFDSH�$UFKLWHFWXUH�� 3R]QD � 8QLYHUVLW\� RI� /LIH�
6FLHQFHV�������

7KH� $FW� RI� ��� $SULO� ����� FKDQJLQJ� VRPH� ODZV� WR�
VWUHQJWKHQ�ODQGVFDSH�FRQVHUYDWLRQ�WRROV��2I¿�FLDO�-RXUQDO�
������3RV�������

7KH� 5HYLWDOLVDWLRQ�$FW� RI� �� 2FWREHU� ����� FKDQJLQJ�
VRPH�RWKHU�ODZV��2I¿�FLDO�-RXUQDO�������3RV��������

7KH� 6SDWLDO� 3ODQQLQJ� DQG� 'HYHORSPHQW� $FW� RI� ���
0DUFK�������2I¿�FLDO�-RXUQDO�������3RV������

=��=DNU]HZVNL��8UEDQLVW\ND� L� DUFKLWHNWXUD�3R]QDQLD�
3R]QD ������

=�� =DNU]HZVNL�� 8OLFDPL� 0RMHJR� 3R]QDQLD�� 3R]QD
�����

,QWHUQHW�VRXUFHV
>�@��KWWSV���ZZZ�JRRJOH�SO�VHDUFK"KO SO	T +DQGHO	W�

EP LVFK	WEV VLPJ�&$46OJ(-1<�04*5T[$<DLJ
(/(.M8�$4D%$J(&$R0&[&ZM.F,*P(.;ZJ�
'(LI%%��&�J--]4¿�&G<-�$Q�(V<+RLX:2=(U�]�Z,S
4U�L/[,X8B��'�D0.'SHIGN:VE5�RP4R&97G�6X�
5=�G�,�%�31;\�M-�(M<���3G�3%RP�6[6�-8�<
1�&$('$V4MT��&%R.&JJ,$5,(Y4\&[$Z	VD ;	YHG�
 �DK8.(ZL:X�M�Y1+6$K9%%\Z.+EB8
$R(4�$�,*LJ%	ELZ ���	ELK ����>GRVW S������������@

>�@��KWWS���WZRMH�ZLHVFL�SO�ZS�FRQWHQW�XSORDGV�������
������H���H�����BR��MSJ�>GRVW S������������@

>�@��KWWS���ZZZ�PSX�SO�SODQ\�SKS�>GRVW S������������@
>�@��KWWS���HFKR���F]�LPJ����I����H�E��H���I�I�D�F��

���������"BVLJ Y4PKVDQDV�\F%�B1JK7&XW[4SV
<RBT�WROJ8�VD�4N0�>GRVW S������������@

KWWS���ZZZ�JORVZLHONRSROVNL�SO�ZLDGRPRVFL�SR�
]QDQ�D�VPRJ�Z�SR]QDQLX�RVPLRNURWQH�SU]HNURF]HQLD�
�GRERZ\FK�QRUP����������>GRVW S������������@

KWWS���SDUW\F\SDFMDRE\ZDWHOVND�SO�WHFKQLND�FKDUHWWH��
>GRVW S������������@

KWWS���ZZZ�ISLHF�SO�SRVW������������FHQWUD�KDQGORZH�
�SXVWRV]HM�&�����>GRVW S������������@

3DZH �6]XPLJD D��3K'��$UFK��(QJ�
'HSDUWPHQW�RI�*UHHQ�6SDFH�DQG�/DQGVFDSH�$UFKLWHFWXUH�

3R]QD �8QLYHUVLW\�RI�/LIH�6FLHQFHV
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7KH�VXEMHFW�RI�WKH�SURMHFW�LV�D�FRQFHSWXDO�GHVLJQ�IRU�D�0HPR�
ULDO�*DUGHQ�RQ�WKH�VLWH�RI�WKH�IRUPHU�-HZLVK�FHPHWHU\��ORFDWHG�
RQ�WKH�DUHD� MRLQLQJ�WKH�3RQLNZRGD�DQG�.DOLQRZV]F]\]QD�GLV�
WULFWV�LQ�/XEOLQ��7KH�DUHD�FRYHUHG�E\�WKH�SURMHFW�LV�DQ�XQIHQFHG�
SDUW�RI�WKH�IRUPHU�-HZLVK�FHPHWHU\��ZLWKRXW�WRPEVWRQHV��ZKLFK�
QRZ�VHUYHV�DV�DQ�HUVDW]�SDUN�IRU�UHVLGHQWV�RI�QHDUE\�EXLOGLQJV��
ZLWK� SRRU� LQIUDVWUXFWXUH� DQG� YHJHWDWLRQ�� 7KH� SUHPLVH� RI� WKH�
ZRUN�ZDV� WR� UHFRQFLOH� WKH� FRQWUDGLFWRU\� IXQFWLRQV� RI� WKH� VLWH�
E\�FUHDWLQJ�D�PXFK�QHHGHG�SDUN�LQ�WKH�DUHD�ZKLOH�DW�WKH�VDPH�

WLPH� HQVXULQJ� DSSURSULDWH� UHVSHFW� IRU� WKH� KLVWRU\� RI� WKH� VLWH��
7KH�FRUH�RI�WKH�ZRUN�LV�WKH�FRQFHSWXDO�GHVLJQ�RI�WKH�0HPRULDO�
*DUGHQ��RZLQJ�WR�ZKLFK�WKH�DUHD�ZLOO�JDLQ�VSDWLDO�RUGHU��ZKLOH�
WKURXJK�WKH�SODQQHG�YDULDWLRQ�RI�SKHQRORJLFDO�SKHQRPHQD�WKH�
YHJHWDWLRQ�ZLOO�DFTXLUH�V\PEROLF�PHDQLQJ��DV�HDFK�VHDVRQ�ZLOO�
EH�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�SHULRG�LQ�WKH�KLVWRU\�RI�/XEOLQ�
-HZV�

.H\�ZRUGV��0HPRULDO�*DUGHQ��SKHQRORJ\��-HZV��/XEOLQ

µ7+(�)285�6($6216¶�,1�7+(�+,6725<�2)�/8%/,1�-(:6�
±�'(6,*1�)25�$�0(025,$/�*$5'(1�21�7+(�6,7(�2)�7+(�)250(5�-(:,6+�&(0(7(5<�
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7HPDWHP�DUW\NX X�MHVW�SURMHNW�NRQFHSF\MQ\�2JURGX�3DPL FL�QD�
WHUHQLH� GDZQHJR� FPHQWDU]D� \GRZVNLHJR�� ]QDMGXM FHJR� VL � QD�
SRJUDQLF]X� G]LHOQLF� 3RQLNZRGD� L� .DOLQRZV]F]\]QD� Z� /XEOL�
QLH�� 2EV]DU� RSUDFRZDQLD� REHMPXMH� QLHRJURG]RQ �� SR]EDZLRQ
QDJURENyZ�F] �GDZQHJR�FPHQWDU]D� \GRZVNLHJR��NWyUD�REHF�
QLH�VWDQRZL�GOD�PLHV]ND FyZ�SREOLVNLFK�]DEXGRZD �QDPLDVWN
SDUNX� ]� XERJ � LQIUDVWUXNWXU � L� UR OLQQR FL �� =D R HQLHP� SUDF\�
E\ R� SRJRG]HQLH� VSU]HF]Q\FK� IXQNFML� WHUHQX� SRSU]H]� VWZRU]H�
QLH� EDUG]R� SRWU]HEQHJR� Z� W\P� UHMRQLH� SDUNX�� D� MHGQRF]H QLH�

]DSHZQLHQLH�RGSRZLHGQLHJR� V]DFXQNX�GOD�SU]HV] R FL�PLHMVFD��
=DVDGQLF] � F] � SUDF\� VWDQRZL� SURMHNW� NRQFHSF\MQ\� 2JURGX�
3DPL FL�� Z� HIHNFLH� ]DSURMHNWRZDQLD� NWyUHJR� WHUHQ� ]\VND DG�
SU]HVWU]HQQ\�� D� UR OLQQR � SRSU]H]� ]DSODQRZDQ � ]PLHQQR
SRMDZyZ� IHQRORJLF]Q\FK� QDEUD D� UyZQLH � V\PEROLF]QHJR� ]QD�
F]HQLD�� G]L NL� SU]\SLVDQLX� ND GHM� SRU]H� URNX� SHZQHJR� RNUHVX�
]�KLVWRULL�OXEHOVNLFK� \GyZ�

6 RZD�NOXF]RZH��RJUyG�SDPL FL��IHQRORJLD�� \G]L��/XEOLQ

Ä&=7(5<�325<�52.8´�:�+,6725,,�/8%(/6.,&+� <'Ï:�
±�352-(.7�2*52'8�3$0, &,�1$�7(5(1,(�'$:1(*2�&0(17$5=$�

<'2:6.,(*2�:�/8%/,1,(

7(5(6$�2/(-$51,.��$*1,(6=.$�=,(51,&.$�:2-7$6=(.

675(6=&=(1,(
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2GEXGRZD �Z�Z\REUD QL�U]HF]\��NWyU\FK�MX �QLH�PD�

L�GRSH QL �QLPL�REUD]�U]HF]\ZLVWR FL

±�WR�SL NQH�]DGDQLH��6SUyEXMP\�

-y]HI�&]HFKRZLF]��Ä.R �5\G]\´

3U]H]� VHWNL� ODW� /XEOLQ� VWDQRZL � ZD QH� PLHMVFH�
Z�KLVWRULL�SROVNLFK� \GyZ��:�PLH FLH�W\P�SRGF]DV�
UR]NZLWX� 5]HF]\SRVSROLWHM� ]ELHUD � VL � FRURF]QLH�
6HMP�&]WHUHFK�=LHP��D�/XEOLQ�]H�Z]JOHGX�QD�Z\VRNL�
SR]LRP�QDXF]DQLD�Z�WXWHMV]HM�XF]HOQL�WDOPXG\F]QHM�
QD]\ZDQ\�E\ �Ä \GRZVNLP�2[IRUGHP´��� \GRZVNLH�
PLDVWR� LVWQLD R� Z� /XEOLQLH� SRQDG� ���� ODW�� =QDMGR�
ZD R�VL �X�VWyS�Z]JyU]D�]DPNRZHJR��SR]D�PXUDPL�
UHGQLRZLHF]QHJR�PLDVWD�� QD� WHUHQLH� GDZQHJR� UR]�
OHZLVND� U]HNL� L� RVXV]RQ\FK� EDJLHQ�� 3U]HG� ,,�ZRMQ
ZLDWRZ �PLHV]ND R�Z�QLP�SUDZLH����W\VL F\�RVyE��
FR�VWDQRZL R�MHGQ �WU]HFL �ZV]\VWNLFK�PLHV]ND FyZ�
/XEOLQD��=�SRZRGX� LVWQLHQLD�ZLHOX� V\QDJRJ�PLDVWR�
QD]\ZDQR�ZyZF]DV�WDN H�ÄSROVN �-HUR]ROLP ´���

2EHFQLH� SR� \GRZVNLP� PLH FLH� SR]RVWD R� QLH�
ZLHOH� ODGyZ��:�RNUHVLH�,,�ZRMQ\� ZLDWRZHM�Z\PRU�
GRZDQR� ZL NV]R � MHJR� PLHV]ND FyZ�� +LWOHURZF\�
]QLV]F]\OL� V\QDJRJL�� EHWKDPLGUDV]H� L� ]DEXGRZ ���
=GHZDVWRZDOL� WDN H� \GRZVNLH� FPHQWDU]H�� 1DM�
VWDUV]\� ]� QLFK�� ]QDMGXM F\� VL � QD� .DOLQRZV]F]\ �
QLH��PLPR�]QLV]F]H �L�RJyOQHJR�]DQLHGEDQLD��ZFL
MHV]F]H�SU]\SRPLQD�R�ERJDWHM�KLVWRULL� \GyZ�Z�/X�
EOLQLH�� =GHZDVWRZDQ\� UyZQLH � ]RVWD � QRZ\� FPHQ�
WDU]� SU]\� XO�� :DOHF]Q\FK�� D� GDZQH� QDJURENL�� PD�
FHZ\�KLWOHURZF\�Z\NRU]\VWDOL�GR�XWZDUG]DQLD�GUyJ�
Z�RER]LH�NRQFHQWUDF\MQ\P�QD�0DMGDQNX��1D�SU]H�
RPLH�ODW�����L�����;;�ZLHNX�)XQGDFMD�6DU\�L�0DQ�
IUHGD� )UHQNOyZ� GRSURZDG]L D� GR� RGUHVWDXURZDQLD�
NLUNXWX��� 1LHRJURG]RQD� F] � QRZHJR� FPHQWDU]D�
V X \�PLHV]ND FRP�SREOLVNLFK�G]LHOQLF��3RQLNZRG\�
L� .DOLQRZV]F]\]Q\�� MDNR� WHUHQ� VSDFHURZR�UHNUH�
DF\MQ\��1LHZLHOX�PLHV]ND FyZ�/XEOLQD�PD� ZLDGR�
PR �MDN�ZD Q\�MHVW�WR�REV]DU�±�KLVWRU\F]QLH�L�NXO�
WXURZR�±�Z�PLH FLH��FR�SURZDG]L�GR�QLHQDOH \WHJR�
SRV]DQRZDQLD�PLHMVFD�L�MHJR�VWRSQLRZHM�GHJUDGDFML��

/XEHOVF\� \G]L�SU]H]�VWXOHFLD�ZVSy WZRU]\OL�KLVWR�
UL �/XEOLQD� L�SU]\F]\QLDOL� VL �GR� MHJR� UR]ZRMX��3y
ZLHNX�Z\VWDUF]\ R��DE\�]RVWDOL�Z\PD]DQL�]�SDPL FL�
MHJR�PLHV]ND FyZ��

6\PEROLF]QH�]QDF]HQLH�SyU�URNX�
Z�RGQLHVLHQLX�GR�KLVWRULL�OXEHOVNLFK� \GyZ

:�SURMHNWRZDQ\P�2JURG]LH� 3DPL FL� SRU\� URNX�
Z�PHWDIRU\F]Q\�VSRVyE�RGQRV] �VL �GR�KLVWRULL�VSR�
HF]QR FL� \GRZVNLHM�� \M FHM� Z� /XEOLQLH� QD� SU]H�
VWU]HQL� ZLHNyZ�� 'R� ND GHM� ]� SyU� URNX� SU]\SLVDQ\�
]RVWD �SHZLHQ�FKDUDNWHU\VW\F]Q\�HWDS�REHFQR FL� \�
GyZ� Z� /XEOLQLH�� 3DUN� SRG]LHORQR� QD� F]WHU\� VWUHI\�
]JRGQH�]�NDOHQGDU]RZ\PL�SRUDPL� URNX��:�REU ELH�
ND GHM�VWUHI\�SRND]DQR�]PLHQQR �]MDZLVN�Z\VW SX�
M F\FK�Z� ZLHFLH�UR OLQQ\P�Z�]DOH QR FL�RG�QDVW �
SXM F\FK�SR�VRELH�RNUHVRZ\FK�]PLDQ�SRJRG\��6 �WR�
SU]\N DGRZR� WDNLH� ID]\ UR]ZRMRZH UR OLQ�� MDN�Z\�
SXV]F]DQLH� OL FL�� NZLWQLHQLH�� GRMU]HZDQLH� RZRFyZ��
]PLDQD� EDUZ\� L� RSDGDQLH� OL FL�� RNUHV� VSRF]\QNX�
]LPRZHJR��']L NL� WHPX� REV]DU� RGSRZLDGDM F\� GD�
QHPX� RNUHVRZL� KLVWRULL� E G]LH�Z� GDQHM� SRU]H� URNX�
]DXZD DOQ\��3U]\SLVDQD�DNWXDOQHM�SRU]H� URNX�VWUHID�
E G]LH� VL � Z\Uy QLD � Z� VSRVyE� VSHFMDOQ\�� FR� QLH�
R]QDF]D�� H� SR]RVWD H� VWUHI\� ]RVWDQ � SR]EDZLRQH�
DWUDNF\MQR FL��

&HOHP� WHJR� ]DELHJX� MHVW� X]\VNDQLH� ]DXZD DO�
QHM�GOD�ND GHJR�SU]HFKRGQLD�]PLHQQR FL� UR OLQQR�
FL� 2JURGX� 3DPL FL� Z� F]DVLH� L� ]DFK FHQLH� JR� GR�
SRQRZQHJR� RGZLHG]HQLD� SDUNX�� 3U]\F]\QL� VL � WR�
]DSHZQH� GR� ZL NV]HM� ZLDGRPR FL� OXEOLQLDQ� GR�
W\F] FHM� \GRZVNLHM� SU]HV] R FL� LFK� PLDVWD�� =D�
]Z\F]DM� Z� SDUNDFK� F]\� RJURGDFK� XZ]JO GQLD� VL
]PLHQQR �W]Z��SRMDZyZ�IHQRORJLF]Q\FK��DOH�V �WR�
QDMF] FLHM�UR OLQ\�PLHV]DQH��GOD�X]\VNDQLD�FL J HM�
GHNRUDF\MQR FL�FD HJR�]D R HQLD��=DELHJ�WHQ�SRZR�
GXMH�� H�V]F]HJy \�]PLDQ�XODWXM �XZDG]H�L�FKRFLD
UR OLQQR �XOHJD�]PLDQRP��WR�GOD�SU]HFL WQHJR�VSD�
FHURZLF]D� ±� ODLND�Z� NZHVWLL� UR OLQ�� SDUN�Z\JO GD�
SRGREQLH� SU]\QDMPQLHM� SU]H]� Sy � URNX�� QLH� RIHUX�
M F� W\P� VDP\P� DGQ\FK� V]F]HJyOQ\FK�ZUD H � HV�
WHW\F]Q\FK���

�� 0�� $GDPF]\N�*DUERZVND�� :\UZD � ]� ]DSRPQLHQLD�� >Z�@�
FLH NL� SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOLQLH� ±� ORV\��PLHMVFD��

KLVWRULD��UHG��-��-��%RMDUVNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�
/H=LRQ�������V����
�� %��2GQRXV��3RZUyW�GUXJLHJR�PLDVWD��>Z�@� FLH NL�SDPL FL�� \�
GRZVNLH�PLDVWR�Z�/XEOLQLH�±�ORV\��PLHMVFD��KLVWRULD��UHG��-��-��%R�
MDUVNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�������V������

�� 5��.XZD HN��/XGQR \GRZVND�Z�/XEOLQLH��>Z�@� FLH NL�SDPL FL��
\GRZVNLH�PLDVWR�Z�/XEOLQLH�±�ORV\��PLHMVFD��KLVWRULD��UHG��-��-��%R�
MDUVNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�������V������
�� 5��.XZD HN�� \GRZVNLH� ODG\�� >Z�@� FLH NL� SDPL FL�� \GRZ�
VNLH�PLDVWR�Z�/XEOLQLH�±�ORV\� PLHMVFD��KLVWRULD��UHG��-��-��%RMDU�
VNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�������V������
�� :�� +DUPDWD�� )HQRORJLD� RJyOQD�� ,% � 8-�� .UDNyZ� ������
V����±���
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:LRVQD� NRMDU]RQD� ]� OLVWQLHQLHP� L� NZLWQLHQLHP��
V\PEROLF]QLH� RGQRVL � VL � PD� GR� \GRZVNLHM� DXWR�
QRPLL�� UR]NZLWX� NXOWXU\� KHEUDMVNLHM� L� MLG\V]�Z�/X�
EOLQLH�Z�;9,� L� QD� SRF] WNX ;9,,�ZLHNX��3RF] WNL�
LVWQLHQLD� VSR HF]QR FL� \GRZVNLHM� Z� /XEOLQLH� GD�
WXM � VL �QD����SR RZ �;9�ZLHNX��6]\ENR�ERJDF F\�
VL � QD� MDUPDUNDFK� \G]L� VWDQRZLOL� NRQNXUHQFM � GOD�
NXSFyZ�FKU]H FLMD VNLFK��PLDVWR�X]\VND R�ZL F�RG�
=\JPXQWD� ,� 6WDUHJR� SU]\ZLOHM� 'H� QRQ� WROHUDQGLV�
-XGDHLV�� NWyU\� ]DEUDQLD \GRP�PLHV]ND � Z� REU �
ELH�PXUyZ�PLHMVNLFK��F]\OL�REHFQHJR�6WDUHJR�0LD�
VWD��7\ONR�QLHOLF]QL� \G]L�SUDFXM F\�Z�V X ELH�NUyOD�
PLHOL�SUDZR�GR�SRVLDGDQLD� WDP�GRPyZ��=� WHJR�SR�
ZRGX�OXGQR \GRZVND�]DF] D�RVLHGOD �VL �X�SRG�
Qy D� ]DPNX� OXEHOVNLHJR�� JG]LH� MX � Z� ;9,� ZLHNX�
SRZVWD R� ERJDWH�PLDVWR� \GRZVNLH��:� ����� U�� ]R�
VWD D� Z\EXGRZDQD� :LHOND� 6\QDJRJD�� ]ZDQD� UyZ�
QLH � V\QDJRJ �0DKDUV]DOD�� 2GEXGRZDQD� ]H� ]QLV]�
F]H � ZRMHQQ\FK� ;9,,� ZLHNX�� VWDQRZL D� FHQWUXP�
\FLD� UHOLJLMQHJR� \GyZ� OXEHOVNLFK� D � GR� ����� U��

3U]H]� FD \� ;9,� Z�� VSR HF]QR \GRZVND� X]\VNL�
ZD D�ZLHOH�SU]\ZLOHMyZ�NUyOHZVNLFK��P�LQ��QD�SUR�
ZDG]HQLH� KDQGOX�� ]DNXS� QRZ\FK� WHUHQyZ� L� UR]EX�
GRZ �RELHNWyZ�JPLQQ\FK��MDWNL��V]SLWDO��PXURZDQD�
V\QDJRJD��� :� ����� U�� 6]DORP� 6]DFKQD� ]D R \
Z� /XEOLQLH� SLHUZV] � XF]HOQL � WDOPXG\F]Q � ±� MH�
V]LZ �� NWyUD� ]DV \Q D�Z� FD HM� (XURSLH��:� ����� U��
QD�PRF\�SU]\ZLOHMX�NUyOHZVNLHJR� OXEHOVND� MHV]LZD�
]RVWD D� ]UyZQDQD� Z� SUDZDFK� ]� LQQ\PL� Z\ V]\PL�
XF]HOQLDPL�Z�3ROVFH��D�SURZDG] F\� M �P GUF\�PR�
JOL� QRVL � W\WX � UHNWRUD��: GURZQ\�GUXNDU]�&KDMMLP�
6]ZDUF�Z������U��]D R \ �SLHUZV] �Z�/XEOLQLH�GUX�
NDUQL � KHEUDMVN �� =DSRF] WNRZD R� WR� SRZVWDZDQLH�
NROHMQ\FK� R¿�F\Q�� NWyUH�Z\GD \� SRQDG� ���� W\WX yZ�
L� G]LD DM F� GR� ����� U�� RGHJUD \�ZD Q � URO � Z� UR]�
ZRMX� GUXNDUVWZD� \GRZVNLHJR�Z� 3ROVFH��:� ODWDFK�
����±����� IXQNFMRQRZD � Z� 5]HF]\SRVSROLWHM� \�
GRZVNL� 6HMP� &]WHUHFK� =LHP� �:DDG�$UED�$UDFRW���
Z�NWyU\P� \G]L�OXEHOVF\�SLDVWRZDOL�ZD QH�IXQNFMH��
P�LQ��PDUV]D NyZ�6HMPX��

/DWR�Z�QDWXU]H�WR�F]DV�GDOV]HJR�UR]NZLWX��DOH�WH
RNUHV�EXU]��:�G]LHMDFK�VSR HF]QR FL� \GRZVNLHM�/X�
EOLQD�R]QDF]D� MHM� VWDELOL]DFM � L�SRGQLHVLHQLH� VWDWXVX�
G]L NL� ZSURZDG]HQLX� UyZQRXSUDZQLHQLD�� :� RJUR�
G]LH�SDPL FL W � SRU � URNX� V\PEROL]XMH�QDMERJDWV]D�
NRORU\VW\ND�L�ZLHONLH�ERJDFWZR�RGFLHQL�NZLWQ F\FK�
E\OLQ�� NU]HZyZ� L�GU]HZ��GRSH QLDQH�QLHVDPRZLW\P�

DURPDWHP� NZLDWyZ�� :� ����� U�� SRGF]DV� QDMD]GX�
ZRMVN� NR]DFNR�PRVNLHZVNLFK� 3RG]DPF]H� XOHJ R�
QLHPDO�FD NRZLWHPX�VSDOHQLX��D� \FLH�VWUDFL R�RNR R�
�� W\VL F\� \GyZ�� 2FDOHOL� SU]HQLH OL� VL � GR�PLDVWD��
Z\QDMPXM F� WDP� ZLHOH� SRVHVML�� ]DF] OL� ]DN DGD
VN DG\� WRZDUyZ� L� VNOHS\��'RSURZDG]L R� WR� GR� SUR�
WHVWyZ� PLHV]F]DQ�� FKR � V]ODFKWD� L� GXFKRZLH VWZR�
F]HUSL F�NRU]\ FL�]�G]LHU DZ\�SH QL R�URO �SURWHNWR�
UyZ� \GyZ��3RG�NRQLHF�;9,,,�Z��/XEOLQ�XFKRG]L �]D�
R URGHN�FKDV\G\]PX�L�RUWRGRNVML� \GRZVNLHM��7\P�
F]DVHP�QD�3RG]DPF]X�WUZD �SRZROQ\�SURFHV�RGEX�
GRZ\�PLDVWD� \GRZVNLHJR�� NWyUH�Z������ U�� OLF]\ R�
MX �SRQDG�����W\VL FD�PLHV]ND FyZ��3RGF]DV�]DERUX�
URV\MVNLHJR� \G]L�PRJOL�PLHV]ND �Z�/XEOLQLH�Z\�
F]QLH� QD�ZVND]DQ\P� SU]H]�Z DG]H� REV]DU]H� W]Z��

F\UNX X� ,,�� GR� NWyUHJR� QDOH D \� SU]HGPLH FLD�� QS��
.DOLQRZV]F]\]QD� RUD]� UHMRQ� XOLF\� /XEDUWRZVNLHM��
JG]LH� SRZVWD D� QRZD� G]LHOQLFD� \GRZVND�� =PLDQ\�
SU]\QLyV �URN������L�DNW�R�UyZQRXSUDZQLHQLX�OXGQR�
FL� \GRZVNLHM�Z�.UyOHVWZLH�3ROVNLP��W]Z��UHIRUP\�
:LHORSROVNLHJR��� 1D� MHJR� PRF\� \G]L� PRJOL� QD�
E\ZD � QLHUXFKRPR FL�PLHMVNLH� L� ZNUyWFH� Z\NXSLOL�
QLHPDO�ZV]\VWNLH�SRVHVMH�Z�REU ELH�6WDUHJR�0LDVWD��
'R� FHQWUXP�� Z� UHMRQ� .UDNRZVNLHJR� 3U]HGPLH FLD��
SU]HQLRV D� VL � F] � QDM]DPR QLHMV]\FK�� ]DV\PLOR�
ZDQ\FK� URG]LQ���:� URNX� ����� OLF]ED� OXGQR FL� \�
GRZVNLHM� VWDQRZL D�RNR R����SURF��RJy X� OXEOLQLDQ��
:�PLH FLH� ]QDMGRZD R� VL � ZLHOH� \GRZVNLFK� VNOH�
SyZ�� ]DN DGyZ� U]HPLH OQLF]\FK� L� SU]HP\V RZ\FK��
)XQNFMRQRZD R� WH � NLOND� GUXNDUQL� KHEUDMVNLFK�� 2G�
����� U�� XND]\ZD \� VL � GZLH� GUXNRZDQH� Z� MLG\V]�
\GRZVNLH� JD]HW\�� G]LHQQLN� Ä/XEOLQHU� 7XJEODW´�
L� VRFMDOLVW\F]Q\� W\JRGQLN�Ä/XEOLQHU�6]WLPH´�� \G]L�
WZRU]\OL�Z�/XEOLQLH� \Z �VSR HF]QR �R�ERJDWHM�NXO�
WXU]H�� 5R]ZLMD R� VL � WDN H� \GRZVNLH� V]NROQLFWZR��
UHSUH]HQWRZDQH� SU]H]� ZV]\VWNLH� W\S\� V]Ny �� NWyUH�
QDXF]D \�Z�M ]\NX�URV\MVNLP��SROVNLP��KHEUDMVNLP��
0LDVWR� ]\VND R� UDQJ � Ä \GRZVNLHJR� 2[IRUGX´��
G]L NL� RWZDUFLX� WXWDM� Z� ����� U�� V \QQHM� -HV]\ZDV�
&KDFKPHM�/XEOLQ��8F]HOQL�0 GUFyZ�/XEOLQD����

-HVLH �Z�2JURG]LH�3DPL FL�RGQRVL�VL �GR�VFK\ NX�
\FLD� VSR HF]QR FL� \GRZVNLHM�Z�PLH FLH��3U]HEDU�
ZLRQH�� RSDGDM FH� OL FLH� ]� GU]HZ� V\PEROL]XM � NUHZ�
SU]HODQ � SU]H]� W\VL FH� \GyZ� SRGF]DV� ,,� ZRMQ\�
ZLDWRZHM��:� PRPHQFLH� MHM� Z\EXFKX�� Z� /XEOLQLH�
\ R�SRQDG����W\VL F\� \GyZ��FR�VWDQRZL R����SURF��
RJy X� OXGQR FL� PLDVWD�� .LHG\� GR� /XEOLQD� ZNUR�

�� 5��.XZD HN�� \GRZVNLH«��RS��FLW���V������
�� 0�� %D DEDQ�� \GRZVNLH� PLDVWR� Z� /XEOLQLH�� :\GDZQLFWZR�
),6��/XEOLQ�������V�������������

�� ZZZ�OXEOLQ�MHZLVK�RUJ�SO�>GRVW S��PDU]HF������U�@�
�� 5��.XZD HN�� \GRZVNLH«��RS��FLW���V�����±����
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F]\OL�1LHPF\�Z� ����� U�� W\ONR� QLHNWyU\P� XGD D� VL
XFLHF]ND� QD� ZVFKyG�� 2VWDWHF]QLH� ZLHOX� ]� QLFK� GH�
SRUWRZDQR�QD�6\ELU��G]L NL�F]HPX�]\VNDOL�RQL�V]DQV
QD� SU]H \FLH�� :L NV]R � VSR HF]QR FL� \GRZVNLHM�
]RVWD D� Z� /XEOLQLH�� GRN G� QDS \ZD \� GRGDWNRZH�
W\VL FH� XFLHNLQLHUyZ� ]� ]DFKRGX� 3ROVNL��+LWOHURZF\�
XVXQ OL� \GyZ� ]� FHQWUXP� PLDVWD�� :� ����� U�� UR]�
SRF] WR� DSDQNL� GR� RER]yZ� SUDF\��:� W\P� VDP\P�
URNX�����W\VL F\� \GyZ�Z\VLHGORQR�QD�3RG]DPF]H��
JG]LH� XWZRU]RQR� JHWWR�� 2VWDWHF]QLH� QD� QLHZLHONLP�
REV]DU]H� ]QDOD] R� VL � ��� W\VL F\� RVyE� ]JURPDG]R�
Q\FK�SR�NLOND�URG]LQ�Z�MHGQ\P�PLHV]NDQLX��6]\ENR�
SRMDZL � VL � J yG� L� UR]SU]HVWU]HQLDM FD� VL � HSLGHPLD�
W\IXVX�]ELHUD D� PLHUWHOQH� QLZR��� ���PDUFD������U��
UR]SRF] WR� SU]HVLHGOHQLD� OXGQR FL� \GRZVNLHM� GR�
PD \FK�PLDVW�SRZLDWX��:�FL JX���GQL�HZDNXRZDQR�
L�Z\ZLH]LRQR� IXUPDQNDPL� ]� /XEOLQD� ����� \GyZ��
D� SRQDGWR� SRPL G]\� NZLHWQLHP� D� OLVWRSDGHP� WHJR�
VDPHJR� URNX�]RVWD R�Z\VLHGORQ\FK�NROHMQ\FK������
RVyE��3R]RVWD �OXGQR \GRZVN �]DPNQL WR�Z�JHW�
FLH����:�QRF\�]����QD����PDUFD������U��KLWOHURZF\�
UR]SRF] OL� DNFM � OLNZLGDF\MQ � JHWWD�� /XG]L� VND]D�
Q\FK�QD� PLHU �]ELHUDQR�Z�V\QDJRG]H�QD�-DWHF]QHM��
VN G�Sy QLHM�E\OL� WUDQVSRUWRZDQL�GR�RER]X�]DJ DG\�
Z�%H FX��.D GHJR�GQLD�GR�%H FD�Z\ZR RQR������
RVyE�� NWyUH� Z� ZL NV]R FL� GREURZROQLH� GHF\GR�
ZD \� VL � QD�Z\MD]G�� OLF] F� QD� OHSV]\� ORV��:� SR R�
ZLH�NZLHWQLD������U��Z�/XEOLQLH�SR]RVWD R�MX �W\ONR�
�� W\VL FH� \GyZ� SU]HVLHGORQ\FK� GR� JHWWD� QD�0DM�
GDQ� 7DWDUVNL�� D� Z� OLVWRSDG]LH� ]OLNZLGRZDQR� WDN H�
WR� JHWWR�� &L�� NWyU\P� XGD R� VL � SU]H \ � ]RVWDOL� Z\�
ZLH]LHQL�GR�RER]X�NRQFHQWUDF\MQHJR�QD�0DMGDQNX��
D� XU] GQLNyZ� -XGHQUDWX�� SROLFMDQWyZ� L� LFK� URG]LQ\�
UR]VWU]HODQR� Z� JHWFLH���� 3RGF]DV� ,,� ZRMQ\� ZLDWR�
ZHM� KLWOHURZF\� GRSURZDG]LOL� GR� ]DJ DG\� QLH� W\ONR�
]ZDUW �VSR HF]QR \GRZVN �/XEOLQD��DOH� UyZQLH
]ZL ]DQH�]�QL �RELHNW\��'R������U��]UyZQDQR�]�]LH�
PL � G]LHOQLFH� \GRZVNLH� QD� 3RG]DPF]X�� .DOLQRZ�
V]F]\ QLH��3LDVNDFK� L�:LHQLDZLH�� D� FPHQWDU]H� ]GH�
ZDVWRZDQR���

=LPD� WR� Z� SU]\URG]LH� F]DV� X SLHQLD�� 3R]ED�
ZLRQH� OL FL� GU]HZD� L� NU]HZ\�NRMDU]\ � VL � E G � ]H�
]QLV]F]RQ\P�L�RSXV]F]RQ\P� \GRZVNLP�PLDVWHP��
=LPR]LHORQH� DNFHQW\� SU]\SRPQ � R� W\P�� FR� SU]H�

WUZD R��=����V\QDJRJ�L�ER QLF�RUD]�SRQDG�����GR�
PyZ� PRGOLWZ\�� LVWQLHM F\FK� QLHJG\ � Z� /XEOLQLH�
SR]RVWD D� QLHZLHOND� ER QLFD� SU]\� XO�� /XEDUWRZ�
VNLHM�� 2FDOD � EXG\QHN� -HV]LZ\� L� 6]SLWDOD� \GRZ�
VNLHJR��=DFKRZDQH�QHNURSROLH��QDMVWDUV]\�Z�3ROVFH�
FPHQWDU]� \GRZVNL� QD� .DOLQRZV]F]\ QLH� L� RGUH�
VWDXURZDQ\�FPHQWDU]�QD�XO��:DOHF]Q\FK��ZFL �V
GHZDVWRZDQH�L�QLH�V �RGELHUDQH�MDNR�FHQQH�]DE\WNL�
DQL� SU]H]�Z DG]H�PLHMVNLH�� DQL� SU]H]�SU]HFL WQ\FK�
OXEOLQLDQ��:UD]� ]� \GRZVNLP�PLDVWHP�]QLV]F]RQD�
]RVWD D�SDPL �R�WHM�KLVWRU\F]QHM�G]LHOQLF\��SR�NWy�
UHM�QLH�]RVWD DGHQ� ODG����2EHFQLH�Z�/XEOLQLH�QLH�
PLHV]ND� DQL� MHGHQ� SRWRPHN� GDZQHM� VSR HF]QR FL�
\GRZVNLHJR�PLDVWD��:�RVWDWQLHM� RFDOD HM� ER QLF\�
QLH�RGSUDZLD�VL �PRG yZ��SRQLHZD �ZHG XJ�NXOW\�
ZRZDQHM� WUDG\FML�EUDNXMH�Z�PLH FLH�PLQMDQ�� F]\OL�
G]LHVL FLX� SRER Q\FK� \GyZ�� &L�� NWyU]\� RFDOHOL�
Z\MHFKDOL� ]� /XEOLQD� GDZQR� WHPX���� \FLH� ]QLNR�
PHM�VSR HF]QR FL� \GRZVNLHM�REHFQLH�]DPLHV]NXM �
FHM�/XEOLQ� VNXSLRQH� MHVW�ZRNy � OXEHOVNLHM� -HV]LZ\�
L�,]E\�3DPL FL��

3URMHNW�2JURGX�3DPL FL

* yZQ\P� ]D R HQLHP� SURMHNWX� MHVW� SRG]LHOH�
QLH� WHUHQX�QLH]DOH QLH�RG�RPyZLRQHJR�SRG]LD X�QD�
F]WHU\�NZDUWD \�RGSRZLDGDM FH�SRURP�URNX��UyZQR�
OHJOH� QD� WU]\� NRQFHQWU\F]QH� VWUHI\�� EXIRURZ �� G\�
VWDQVRZ �SURIDQXP�� L� FHQWUDOQ �VDFUXP��� 6WUHID�
EXIRURZD� E G]LH� QDPLDVWN � SDUNX�� ]� EXMQ � UR OLQ�
QR FL � L� V]HURN � DOHMN � VSDFHURZ � W]Z�� DPEXODWLR��
GR�NWyUHM�]�V VLDGXM F\FK�XOLF�E G]LH�PR QD�GRWU]H
OLF]Q\PL� FLH NDPL�� % G]LH� WR� VWUHID� R� FKDUDNWH�
U]H� RWZDUW\P�� QLHRJURG]RQD� L� DWZR� GRVW SQD�� DE\�
MDN�QDMOHSLHM�V X \ D�MDNR�WHUHQ�VSDFHURZ\��3RQDGWR�
VWUHID�EXIRURZD�]DSHZQL�ZL]XDOQ �RGU EQR URG�
NRZ\FK�SDUWLL��L]ROXM F�MH�RG�GRPLQXM FHM�RNROLF]QHM�
]DEXGRZ\��LO������

6WUHID� G\VWDQVRZD� E G]LH� VWDQRZL D� SU]HVWU]H
L� GURJ � GRM FLD� GR� FHQWUXP�� L]ROXM F� VWUHI � EXIR�
URZ ��RG�FHQWUDOQHM��F]\OL�VDFUXP��,VWQLHM FH�RJUR�
G]HQLH� Z� IRUPLH� IUDJPHQWyZ� PXURZDQ\FK� UHSOLN�
PDFHZ� ]RVWDQLH� SU]HVXQL WH� L� GRGDWNRZR� RGG]LHOL�
VWUHI � FHQWUDOQ � L� G\VWDQVRZ � RG� EXIRURZHM��:HM�

��� 5��.XZD HN��/XGQR «��RS��FLW���V������
��� 7��5DG]LN��=DJ DGD�OXGQR FL� \GRZVNLHM�/XEOLQD�Z�ODWDFK�,,�
ZRMQ\� ZLDWRZHM� >Z�@ FLH NL�SDPL FL�� \GRZVNLH�PLDVWR�Z�/X�
EOLQLH�±� ORV\��PLHMVFD��KLVWRULD� �UHG�� -�� -��%RMDUVNL���:\G��1RU�
EHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�������V������
��� 5��.XZD HN��/XGQR «��RS��FLW���V������

��� $��.RSFLRZVNL��=DU\V�G]LHMyZ� \GyZ�Z�/XEOLQLH��>Z�@� \G]L�
Z�/XEOLQLH�� \G]L�ZH�/ZRZLH��/XEOLQ�������V�����
��� 5��.XZD HN�� \GRZVNLH«��RS��FLW���V������
��� %�� 2GQRXV�� =� F]WHUG]LHVWX� W\VL F\� ±� QLNW��� >Z�@� FLH NL� SD�
PL FL�� \GRZVNLH� PLDVWR� Z� /XEOLQLH� ±� ORV\�� PLHMVFD�� KLVWRULD
�UHG��-��-��%RMDUVNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�
������V������
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���3URMHNW�]DJRVSRGDURZDQLD�WHUHQX��OHJHQGD��$�±�PXU�]�UHSOLN�PDFHZ� %�±� FLH ND�DPEXODWLR��&�±�DOWDQD��'�±�SRPQLN�2¿�DU�
+RORNDXVWX��(�±�3ODF�3DPL FL��)�±�SODF�]� DZNDPL��*�±�SODF�]DEDZ�� UyG R��RSUDFRZDQLH�Z DVQH

���6LWH�GHYHORSPHQW�SURMHFW��OHJHQG��$�±�ZDOO�IURP�WKH�UHSOLFD�RI�WKH�PDW]HYRW��%�±�DPEXODWLR�SDWK��&�±�JD]HER��'�±�+RORFDXVW�
9LFWLP�0HPRULDO��(�±�6TXDUH�RI�5HPHPEUDQFH��)�±�VTXDUH�ZLWK�EHQFKHV��*�±�SOD\JURXQG��6RXUFH��RZQ�ZRUN
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FLH� GR� RJURG]RQHJR� REV]DUX� E G]LH� PR OLZH�
SU]H]� F]WHU\�SU]HUZ\�Z�PXU]H�� SR]RVWD H�Z\SH QL�
\ZRS RW�FLVRZ\��]DSHZQLDM F�¿�]\F]Q �L�ZL]XDOQ
L]RODFM � REX� VWUHI�� :HZQ WU]� ]QDMG]LH� VL � 2JUyG�
3DPL FL� 6WUHID�FHQWUDOQD��F]\OL�W]Z��VDFUXP�WR�GZD�
SRPQLNL�SR F]RQH�]H�VRE �DOHMN ��-HGHQ�]�QLFK�E �
G]LH� VWDQRZL � 3ODF� 3DPL FL� RJURG]RQ\� PXUHP� QD�
SODQLH� QDMEDUG]LHM� ]QDQHJR� \GRZVNLHJR� V\PEROX�
±� JZLD]G\�'DZLGD�� 3R�ZHZQ WU]QHM� VWURQLH�PXUX�
Z� IRUPLH� LQVNU\SFML� ]RVWDQLH� RSRZLHG]LDQD� KLVWR�
ULD� OXEHOVNLFK� \GyZ�� :� FHQWUDOQHM� F] FL� 3ODFX�
3DPL FL� ]QDMG]LH� VL � QLHZLHONL� DP¿�WHDWU�� 'UXJL�
SRPQLN�� SR ZL FRQ\� R¿�DURP� +RORNDXVWX�� E G]LH�
IRUP �QDZL ]\ZD �GR�] DPDQHJR�GU]HZD�]� \GRZ�
VNLHM� V]WXNL� QDJUREQHM�� V\PEROL]XM FHJR� SU]HG�
ZF]HVQ �� QDJ PLHU ��1D� MHJR� V]F]\FLH� ]QDMG]LH�
VL �QLHJDVQ F\�S RPLH �QD�Z]yU�ZLHF]QHJR� ZLDW D�
]�V\QDJRJL��W]Z��QHU�WDPLG��LO�����

:L NV]R � LVWQLHM FHJR� GU]HZRVWDQX� SU]H]QD�
F]RQR� GR� ]DFKRZDQLD� L� Z\NRQDQLD� RGSRZLHGQLFK�
]DELHJyZ� SLHO JQDF\MQ\FK�� QS�� SU]\FL FLD�� 1LH�
ZLHON � F] � LVWQLHM F\FK� GU]HZ� ]DNZDOL¿�NRZDQR�
GR�SU]HVDG]HQLD�Z�LQQH�PLHMVFH�QD�RSUDFRZ\ZDQ\P�
WHUHQLH��:�ZL NV]R FL� SU]\SDGNyZ�E\ R� WR� VSRZR�
GRZDQH� NRQÀ�LNWHP� ]� SURMHNWRZDQ\P� FL JLHP� NR�
PXQLNDF\MQ\P�

3U]\�GRNRQ\ZDQLX�Z\ERUX�UR OLQ�GR�SURMHNWX�NLH�
URZDQR� VL � SU]HGH�ZV]\VWNLP� DVSHNWHP� VH]RQRZHM�
]PLHQQR FL�SRMDZyZ�IHQRORJLF]Q\FK��DE\�]DSHZQL
DWUDNF\MQR �2JURGX�3DPL FL�SU]H]�FD \�URN��2SUD�
FRZ\ZDQ\� WHUHQ�� ]D� SRPRF � SURMHNWRZDQ\FK� FL �
JyZ�NRPXQLNDF\MQ\FK��SRG]LHORQR�QD�F]WHU\�VWUHI\��
:� ND GHM� ]� QLFK� V]F]HJyOQLH� DNFHQWRZDQD� E G]LH�
MHGQD� ]� SyU� URNX� �LO�� ���� :� GRERU]H� JDWXQNRZ\P�
]DSURSRQRZDQR� P�LQ�� UR OLQ\� SL NQLH� L� HIHNWRZQLH�
NZLWQ FH� ZLRVQ � L� ODWHP�� Z\M WNRZR� DGQLH� SU]H�
EDUZLDM FH� VL � MHVLHQL � F]\� WH � EDUZQH� SU]H]� FD \�
VH]RQ��=LP �GHNRUDF\MQR �]DSHZQL �JDWXQNL�]LPR�
]LHORQH�� MDN� UyZQLH � GU]HZD� L� NU]HZ\� R� FLHNDZHM��
NRORURZHM� NRU]H� OXE� S GDFK�� .D G\� JDWXQHN� SU]\�
SLVDQR�GR�MHGQHM�]�F]WHUHFK�SyU�URNX��QD�SRGVWDZLH�
SRMDZX� IHQRORJLF]QHJR� QDMEDUG]LHM� ]DXZD DOQHJR�
L�PDM FHJR� QDMZL NV]H� ]QDF]HQLH� GOD� DWUDNF\MQR FL�
SURMHNWRZDQHJR�WHUHQX��

3RGVXPRZDQLH

&HOHP�QLQLHMV]HM�SUDF\�E\ R�VWZRU]HQLH�SURMHNWX�
2JURGX� 3DPL FL� QD� WHUHQLH� GDZQHJR� FPHQWDU]D�
\GRZVNLHJR�� D� GRN DGQLH� QD� MHJR� QLHRJURG]RQHM�
L� SR]EDZLRQHM� QDJURENyZ� F] FL�� 'RW\FKF]DVRZ\�

VSRVyE� X \WNRZDQLD� WHJR� REV]DUX�� MDNR� WHUHQX�
VSDFHURZHJR�� VWD � VL � LQVSLUDFM � GR� Z\NRU]\VWD�
QLD� MHJR� SRWHQFMD X�� 1LH ZLDGRPR � RNROLF]Q\FK�
PLHV]ND FyZ� Z� NZHVWLL� KLVWRULL� PLHMVFD� SURZDG]L�
GR� QLHQDOH \WHJR� SRV]DQRZDQLD� WHUHQX� ]ZL ]DQHJR�
]�PDUW\URORJL �OXEHOVNLFK� \GyZ��1LH�XOHJD�MHGQDN�
Z WSOLZR FL�� H�Z� WHM� F] FL� /XEOLQD�� SR]EDZLRQHM�
WHUHQyZ� ]LHOHQL� XU] G]RQHM�� SDUN� MHVW� EDUG]R� SR�
WU]HEQ\�� $QDOL]D� KLVWRULL� VSR HF]QR FL� \GRZVNLHM�
Z�/XEOLQLH�Z\ND]D D�� H�OXEHOVF\� \G]L�SU]H]�VWXOH�
FLD�ZVSy WZRU]\OL�KLVWRUL �/XEOLQD�L�SU]\F]\QLDOL�VL
GR� MHJR� UR]ZRMX��'ODWHJR� WH � ]DPLHU]HQLHP�SRGM �
WHM�SUDF\�E\ R�VWZRU]HQLH�PLHMVFD�SDPL FL�QD�Z]yU�
LQQ\FK� WHJR� W\SX�PLHMVF�Z� 3ROVFH� L� QD� ZLHFLH� WD�
NLFK��MDN�3DUN�2FDOD \FK�Z� RG]L��%HVVHU�+RORFDXVW�
0HPRULDO�*DUGHQ�Z�$WODQFLH��+\GH�3DUN�+RORFDXVW�
0HPRULDO� *DUGHQ� Z� /RQG\QLH�� 3RPQLN� 3RPRUGR�
ZDQ\FK� \GyZ� (XURS\� Z� %HUOLQLH� F]\� 7KH� +ROR�
FDXVW�0HPRULDO�3DUN�Z�1RZ\P�-RUNX��

1DMZD QLHMV]\P� DVSHNWHP� SURMHNWX� E\ R� QDGD�
QLH� RSUDFRZ\ZDQHPX� WHUHQRZL� DGX� SU]HVWU]HQ�
QHJR� SRSU]H]� ]DVWRVRZDQLH� GZyFK� QLH]DOH Q\FK�
RG� VLHELH� SRG]LD yZ�� 3R� SLHUZV]H� Z\RGU EQLRQR�
VWUHI �VDFUXP��XSDPL WQLDM F �REHFQR �VSR HF]QR�
FL� \GRZVNLHM�Z� /XEOLQLH�� RUD]� VWUHI � SURIDQXP��
F]\OL� REV]DU� R� FKDUDNWHU]H� SDUNRZ\P�� VWDQRZL F\�
VZRLVW\�EXIRU�RG�RNROLF]Q\FK�]DEXGRZD ��:�SU]H�
VWU]HQL�XSDPL WQLDM FHM�]DSODQRZDQR�GZD�SRPQLNL��
NWyUH� ]DSURMHNWRZDQR� VSHFMDOQLH� QD� SRWU]HE\� SUR�
MHNWX��'UXJL�]�SRG]LD yZ�]DN DGD�VWZRU]HQLH�F]WH�
UHFK�VWUHI�RGSRZLDGDM F\FK�J yZQ\P�SRURP�URNX��
RGQRV] F\FK� VL � �MHGQRF]H QLH�� GR� Uy Q\FK� RNUH�
VyZ�KLVWRULL�OXEHOVNLFK� \GyZ��']L NL�QDGDQLX�SR�
V]F]HJyOQ\P� SRURP� URNX� DVSHNWX� KLVWRU\F]QHJR�
]DSURSRQRZDQH� UR OLQ\� ]\VND \� V\PEROLF]QH� ]QD�
F]HQLH��=DVWRVRZDQLH�ZLHG]\� R� VH]RQRZHM� ]PLHQ�
QR FL� IHQRORJLF]QHM� UR OLQ� SR]ZROL R� QDWRPLDVW�
Z\EUD � GR� ND GHM� ]H� VWUHI� V]F]HJyOQLH� DWUDNF\MQH�
UR OLQ\�Z� RGSRZLHGQLHM� SRU]H� URNX��8N DG� NRPX�
QLNDF\MQ\� SRGSRU] GNRZDQR� Z\RGU EQLHQLX� VD�
FUXP�� MHGQDN� QLH� SR]EDZLRQR� JR� IXQNFMRQDOQR FL�
SRWU]HEQHM� QD� FR� G]LH �PLHV]ND FRP�RNROLF]Q\FK�
GRPyZ��3RQDGWR�]DSURMHNWRZDQR�GZD�SODFH�]� DZ�
NDPL�Z� VWUH¿�H� EXIRURZHM� RUD]� QLHZLHONL� DP¿�WHDWU�
]� WU\EXQDPL� Z� FHQWUDOQHM� F] FL�� 'R� WHUHQX� REM �
WHJR� RSUDFRZDQLHP�SU]\ F]RQR� V VLHGQL � G]LD N
L�]DDGDSWRZDQR�]QDMGXM F\�VL �QD�QLHM�SODF�]DEDZ�
�RERN� NWyUHJR� ]DSODQRZDQR� PLHMVFH� QD� DOWDQ ���
']L NL� SURMHNWRZL� REV]DU� GDZQHJR� FPHQWDU]D� \�
GRZVNLHJR� ]\VND� XSRU] GNRZDQ\� XN DG� IXQN�
FMRQDOQR�NRPXQLNDF\MQ\� RUD]� DWUDNF\MQ\� Z\JO G�
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���6FKHPDW�SU]HGVWDZLDM F\�SRG]LD �WHUHQX�QD�SRV]F]HJyOQH�VWUHI\�R]QDF]RQH�QD]ZDPL�SyU�URNX��
UyG R��RSUDFRZDQLH�Z DVQH

���6FKHPH�VKRZLQJ�WKH�GLYLVLRQ�RI�ODQG�LQWR�]RQHV�PDUNHG�ZLWK�WKH�VHDVRQV�RI�WKH�\HDU��
6RXUFH��RZQ�ZRUN
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���3URMHNW�]DJRVSRGDURZDQLD�WHUHQX�� UyG R��RSUDFRZDQLH�Z DVQH�
���6LWH�GHYHORSPHQW�SODQ��6RXUFH��RXU�ZRUN
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Z�ND GHM�SRU]H�URNX��LO������2JUyG�3DPL FL�]�SHZ�
QR FL � V X \ E\� GREU]H�PLHV]ND FRP�RNROLF]Q\FK�
G]LHOQLF��D�WDN H�E\ �PR H�X ZLDGDPLD E\�ZV]\VW�
NLP� RGZLHG]DM F\P�� MDN� ZLHONL� ZN DG� Z� KLVWRUL
/XEOLQD�ZQLH OL� \G]L��

%LELRJUD¿�D

0��$GDPF]\N�*DUERZVND��:\UZD � ]� ]DSRPQLH�
QLD�� >Z�@� -���-�� %RMDUVNL� �UHG���� FLH NL� SDPL FL�� \�
GRZVNLH�PLDVWR�Z�/XEOLQLH�±�ORV\��PLHMVFD��KLVWRULD��
:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ������

0��%D DEDQ�� \GRZVNLH�PLDVWR�Z� /XEOLQLH��:\�
GDZQLFWZR�),6��/XEOLQ������

:��+DUPDWD��)HQRORJLD�RJyOQD��,% �8-��.UDNyZ�
�����

$�� .RSFLRZVNL�� =DU\V� G]LHMyZ� \GyZ� Z� /XEOL�
QLH��>Z�@� \G]L�Z�/XEOLQLH�� \G]L�ZH�/ZRZLH��/XEOLQ�
�����

5��.XZD HN��/XGQR \GRZVND�Z�/XEOLQLH��>Z�@�
-���-��%RMDUVNL��UHG���� FLH NL�SDPL FL�� \GRZVNLH�PLD�
VWR�Z�/XEOLQLH�±� ORV\��PLHMVFD��KLVWRULD��:\G��1RU�
EHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ������

5��.XZD HN�� \GRZVNLH� ODG\��>Z�@�-��-��%RMDUVNL�
�UHG���� FLH NL�SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOLQLH�
±�ORV\� PLHMVFD��KLVWRULD��:\G��1RUEHUWLQXP��/XEOLQ��
5LVKRQ�/H=LRQ������

%�� 2GQRXV�� 3RZUyW� GUXJLHJR� PLDVWD�� >Z�@� -���-��
%RMDUVNL� �UHG���� FLH NL� SDPL FL�� \GRZVNLH� PLDVWR�
Z�/XEOLQLH�±�ORV\��PLHMVFD��KLVWRULD��:\G��1RUEHUWL�
QXP��/XEOLQ��5LVKRQ�/H=LRQ������

%�� 2GQRXV�� =� F]WHUG]LHVWX� W\VL F\� ±� QLNW��� >Z�@�
-���-��%RMDUVNL��UHG���� FLH NL�SDPL FL�� \GRZVNLH�PLD�
VWR�Z�/XEOLQLH�±� ORV\��PLHMVFD��KLVWRULD��:\G��1RU�
EHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ������

7�� 5DG]LN�� =DJ DGD� OXGQR FL� \GRZVNLHM� /X�
EOLQD�Z�ODWDFK�,,�ZRMQ\� ZLDWRZHM�Z��-��-��%RMDUVNL�
�UHG���� FLH NL�SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOLQLH�
±�ORV\��PLHMVFD��KLVWRULD��:\G��1RUEHUWLQXP��/XEOLQ��
5LVKRQ�/H=LRQ������

6�� 5LDELQLQ��6H]RQRZH� U\WP\� SU]\URG\��:\GDZ�
QLFWZR�80&6��/XEOLQ������

7HUHVD�2OHMDUQLN��PJU�LQ �
$JQLHV]ND�=LHUQLFND�:RMWDV]HN��GU�KDE��LQ �

.DWHGUD�(NRORJLL��.OLPDWRORJLL�L�2FKURQ\�3RZLHWU]D
:\G]LD �,Q \QLHULL� URGRZLVND�L�*HRGH]ML

8QLZHUV\WHW�5ROQLF]\�Z�.UDNRZLH
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,QWURGXFWLRQ

7R�UHEXLOG�LQ�WKH�LPDJLQDWLRQ�WKLQJV�ZKLFK�QR�ORQJHU�H[LVW

DQG�FRPSOHWH�ZLWK�WKHP�WKH�SLFWXUH�RI�UHDOLW\�

�±�WKLV�LV�D�EHDXWLIXO�WDVN��/HW�XV�WU\��

-y]HI�&]HFKRZLF]��³&KHVWQXW�KRUVH´

)RU� KXQGUHGV� RI� \HDUV� /XEOLQ� ZDV� DQ� LPSRU�
WDQW�SODFH�LQ�WKH�KLVWRU\�RI�3ROLVK�-HZV��'XULQJ�WKH�
JROGHQ�DJH�RI�WKH�5HSXEOLF�RI�3RODQG��WKH�&RXQFLO�RI�
)RXU�/DQGV�PHW�DQQXDOO\�KHUH��DQG�GXH�WR� WKH�KLJK�
OHYHO� RI� WHDFKLQJ� LQ� WKH� ORFDO� 7DOPXGLF� DFDGHP\��
/XEOLQ�ZDV� NQRZQ� DV� WKH� µ-HZLVK�2[IRUG¶��� 7KHUH�
ZDV�D�-HZLVK�WRZQ�LQ�/XEOLQ�IRU�RYHU�����\HDUV��,W�
ZDV�ORFDWHG�DW�WKH�IRRW�RI�WKH�FDVWOH�KLOO��RXWVLGH�WKH�
ZDOOV�RI� WKH�PHGLHYDO� WRZQ�� LQ� WKH� IRUPHU�EDFNZD�
WHUV�RI�WKH�ULYHU�DQG�GUDLQHG�VZDPSV��%HIRUH�:RUOG�
:DU�,,�QHDUO\��������SHRSOH�OLYHG�WKHUH�±�RQH�WKLUG�
RI� DOO� RI�/XEOLQ¶V� LQKDELWDQWV��%HFDXVH� RI� LWV�PDQ\�
V\QDJRJXHV��WKH�FLW\�ZDV�DOVR�NQRZQ�DW�WKDW�WLPH�DV�
µ3ROLVK�-HUXVDOHP¶��

$W� SUHVHQW�� IHZ� WUDFHV� RI� WKH� -HZLVK� WRZQ� KDYH�
UHPDLQHG�� 0RVW� RI� LWV� LQKDELWDQWV� ZHUH� PDVVDFUHG�
GXULQJ� :RUOG� :DU� ,,�� 7KH� 1D]LV� GHVWUR\HG� V\Q�
DJRJXHV�� EDWHL� PLGUDVK�� DQG� KRXVHV��� 7KH\� GHY�
DVWDWHG� WKH� -HZLVK� FHPHWHULHV� DV� ZHOO�� 7KH� ROGHVW�
RI� WKHVH�� ORFDWHG� LQ� .DOLQRZV]F]\]QD�� GHVSLWH� WKH�
GHVWUXFWLRQ� DQG� JHQHUDO� QHJOHFW� LV� VWLOO� D� UHPLQGHU�
RI�WKH�ULFK�KLVWRU\�RI�-HZV�LQ�/XEOLQ��7KH�QHZ�FHP�
HWHU\�DW�:DOHF]Q\FK�6WUHHW�ZDV�GHYDVWDWHG�DV�ZHOO��
DQG� WKH�1D]LV�XVHG� WKH�ROG�JUDYHVWRQHV�±�PDW]HYRW
±� WR� SDYH� WKH� URDGV� LQ� WKH� FRQFHQWUDWLRQ� FDPS� DW�
0DMGDQHN��,Q�WKH�HDUO\�����V��WKH�6DUD�DQG�0DQIUHG�
)UHQNHO�)RXQGDWLRQ�EURXJKW�DERXW�WKH�UHVWRUDWLRQ�RI�

WKH� FHPHWHU\���7KH� XQIHQFHG� SDUW� RI� WKH� QHZ� FHP�
HWHU\� VHUYHV� DV� D�ZDONLQJ� DQG� UHFUHDWLRQDO� DUHD� IRU�
WKH�UHVLGHQWV�RI�WKH�QHDUE\�GLVWULFWV��3RQLNZRGD�DQG�
.DOLQRZV]F]\]QD�� )HZ� LQKDELWDQWV� RI� /XEOLQ� DUH�
DZDUH�RI�WKH�JUHDW�KLVWRULFDO�DQG�FXOWXUDO�LPSRUWDQFH�
RI�WKLV�DUHD��UHVXOWLQJ�LQ�D�IDLOXUH�WR�SURSHUO\�UHVSHFW�
WKH�VLWH�DQG�LQ�LWV�JUDGXDO�GHJUDGDWLRQ��)RU�FHQWXULHV�
/XEOLQ¶V�-HZV�ZHUH�FR�FUHDWRUV�RI�WKH�FLW\¶V�KLVWRU\�
DQG�FRQWULEXWHG�WR�LWV�GHYHORSPHQW��,W�WRRN�RQO\�KDOI�
D�FHQWXU\�IRU�WKHP�WR�EH�HUDVHG�IURP�WKH�PHPRU\�RI�
LWV�LQKDELWDQWV�

6\PEROLF�PHDQLQJ�RI�WKH�VHDVRQV�RI�WKH�\HDU�
LQ�UHODWLRQ�WR�WKH�KLVWRU\�RI�/XEOLQ�-HZV�

,Q�WKH�GHVLJQ�RI�WKH�0HPRULDO�*DUGHQ�WKH�VHDVRQV�
RI�WKH�\HDU�UHIHU�PHWDSKRULFDOO\�WR�WKH�KLVWRU\�RI�WKH�
-HZLVK�FRPPXQLW\� OLYLQJ� LQ�/XEOLQ�RYHU� WKH�FHQWX�
ULHV��(DFK�RI�WKH�VHDVRQV�ZDV�DVVLJQHG�D�FKDUDFWHULV�
WLF�VWDJH�RI�WKH�SUHVHQFH�RI�-HZV�LQ�/XEOLQ��7KH�SDUN�
LV� GLYLGHG� LQWR� IRXU� ]RQHV� LQ� DFFRUGDQFH� ZLWK� WKH�
FDOHQGDU� VHDVRQV�� (DFK� ]RQH� VKRZV� WKH� YDULDELOLW\�
RI�SKHQRPHQD�RFFXUULQJ�LQ�WKH�SODQW�ZRUOG�GHSHQG�
LQJ�RQ�VXFFHVVLYH��SHULRGLF�FKDQJHV�LQ�WKH�ZHDWKHU��
IRU� H[DPSOH�� GHYHORSPHQWDO� VWDJHV� VXFK� DV� OHDI�
GHYHORSPHQW�� À�RZHULQJ�� IUXLW� ULSHQLQJ�� WKH� FRORXU�
FKDQJHV�DQG�IDOO�RI�OHDYHV��DQG�WKH�SHULRG�RI�ZLQWHU�
UHVW�� ,Q� WKLV�ZD\�� WKH�DUHD�FRUUHVSRQGLQJ� WR�D�JLYHQ�
SHULRG�RI�KLVWRU\�ZLOO�EH�SHUFHSWLEOH�LQ�D�JLYHQ�VHD�
VRQ�� 7KH� ]RQH� DVVLJQHG� WR� WKH� FXUUHQW� WLPH� RI� WKH�
\HDU�ZLOO� VWDQG� RXW� LQ� D� VSHFLDO�ZD\� ±�ZKLFK� GRHV�
QRW�PHDQ�WKDW�WKH�RWKHU�]RQHV�ZLOO�QRW�EH�DWWUDFWLYH�

7KH�SXUSRVH�RI� WKLV�PHDVXUH� LV� IRU� WKH�YDULDWLRQ�
LQ�WLPH�LQ�WKH�YHJHWDWLRQ�RI�WKH�0HPRULDO�*DUGHQ�WR�
EH� SHUFHSWLEOH� WR� HDFK� SHUVRQ� SDVVLQJ� WKURXJK� DQG�

µ7+(�)285�6($6216¶�,1�7+(�+,6725<�2)�/8%/,1�-(:6�±�'(6,*1�)25�
$�0(025,$/�*$5'(1�21�7+(�6,7(�2)�7+(�)250(5�-(:,6+�&(0(7(5<�
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�� 0�� $GDPF]\N�*DUERZVND�� :\UZD � ]� ]DSRPQLHQLD�� >LQ�@�
FLH NL� SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOLQLH� ±� ORV\��PLHMVFD��

KLVWRULD��HG��-��-��%RMDUVNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�
/H=LRQ�������S����
�� %�� 2GQRXV�� 3RZUyW� GUXJLHJR� PLDVWD�� >LQ�@� FLH NL� SDPL FL��
\GRZVNLH� PLDVWR� Z� /XEOLQLH� ±� ORV\�� PLHMVFD�� KLVWRULD
�HG��-��-��%RMDUVNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�
������S������

�� 5�� .XZD HN�� /XGQR \GRZVND� Z� /XEOLQLH�� >LQ�@� FLH NL�
SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOLQLH�±�ORV\��PLHMVFD��KLVWRULD
�HG��-��-��%RMDUVNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�
������S������
�� 5��.XZD HN�� \GRZVNLH� ODG\�� >LQ�@� FLH NL� SDPL FL�� \GRZ�
VNLH� PLDVWR� Z� /XEOLQLH� ±� ORV\� PLHMVFD�� KLVWRULD� �HG�� -�� -��
%RMDUVNL��� :\G�� 1RUEHUWLQXP�� /XEOLQ�� 5LVKRQ� /H=LRQ� ������
S������
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WR�HQFRXUDJH�WKH�YLVLWRU� WR�UHWXUQ��7KLV�VKRXOG�FRQ�
WULEXWH�WR�JUHDWHU�DZDUHQHVV�DPRQJ�/XEOLQ�UHVLGHQWV�
RI� WKHLU� FLW\¶V� -HZLVK� SDVW�� 9DULDWLRQ� RI� SKHQRORJ�
LFDO� SKHQRPHQD� XVXDOO\� SOD\V� D� UROH� LQ� SDUNV� DQG�
JDUGHQV�� EXW� WKLV�PRVW� RIWHQ� LQYROYHV� XVLQJ� D�PL[�
WXUH�RI�SODQWV�WR�DFKLHYH�FRQWLQXLW\�LQ�WKH�GHFRUDWLYH�
FKDUDFWHU�RI�WKH�RYHUDOO�SUHPLVH��7KLV�PHDQV�WKDW�WKH�
GHWDLOV� RI� WKH� FKDQJHV� HVFDSH� RQH¶V� DWWHQWLRQ�� DQG�
DOWKRXJK� WKH� YHJHWDWLRQ� FKDQJHV�� IRU� WKH� DYHUDJH�
SHUVRQ�RQ�D�ZDON�±�D�OD\PDQ�LQ�WHUPV�RI�NQRZOHGJH�
RI�SODQWV�±�WKH�SDUN�ORRNV�WKH�VDPH�IRU�DW�OHDVW�KDOI�
WKH�\HDU��RIIHULQJ�QR�VSHFLDO�DHVWKHWLF�LPSUHVVLRQV��

6SULQJ�� DVVRFLDWHG� ZLWK� WKH� IRUPDWLRQ� RI� QHZ�
OHDYHV�DQG�EORVVRPV�� V\PEROLFDOO\� UHIHUV� WR� -HZLVK�
DXWRQRP\� DQG� WKH�À�RXULVKLQJ� RI�+HEUHZ� DQG�<LG�
GLVK� FXOWXUH� LQ� /XEOLQ� LQ� WKH� ��WK� DQG� HDUO\� ��WK�
FHQWXU\�� 7KH� RULJLQV� RI� WKH� -HZLVK� FRPPXQLW\� LQ�
/XEOLQ�GDWH�EDFN�WR�WKH�VHFRQG�KDOI�RI�WKH���WK�FHQ�
WXU\�� -HZLVK� SHRSOH� UDSLGO\� EHFRPLQJ� ZHDOWK\� LQ�
PDUNHWSODFHV� ZHUH� FRPSHWLWLRQ� IRU� &KULVWLDQ� PHU�
FKDQWV�� VR� WKH� WRZQ� REWDLQHG� WKH� SULYLOHJH� GH� QRQ�
WROHUDQGLV� -XGDHLV� IURP�6LJLVPXQG� ,� WKH�2OG�� SUR�
KLELWLQJ� -HZV� IURP� OLYLQJ�ZLWKLQ� WKH� FLW\�ZDOOV� �LQ�
ZKDW�LV�QRZ�WKH�2OG�7RZQ���2QO\�D�IHZ�-HZV�ZRUN�
LQJ�LQ�WKH�NLQJ¶V�VHUYLFH�KDG�WKH�ULJKW�WR�RZQ�KRXVHV�
WKHUH��)RU� WKLV� UHDVRQ�� WKH�-HZLVK�SRSXODWLRQ�EHJDQ�
WR�VHWWOH�DW�WKH�IRRW�RI�WKH�/XEOLQ�&DVWOH��DQG�D�ULFK�
-HZLVK�WRZQ�ZDV�HVWDEOLVKHG�WKHUH�E\�WKH���WK�FHQ�
WXU\�� ,Q������� WKH�*UHDW�6\QDJRJXH��DOVR�NQRZQ�DV�
WKH�0DKDUVKDO� 6\QDJRJXH��ZDV� EXLOW�� 5HEXLOW� IURP�
WKH�ZDUWLPH�GHVWUXFWLRQ�RI� WKH���WK�FHQWXU\�� LW�ZDV�
WKH�FHQWUH�RI�UHOLJLRXV�OLIH�IRU�WKH�/XEOLQ�-HZV�XQWLO�
������� 7KURXJKRXW� WKH� ��WK� FHQWXU\�� WKH� -HZLVK�
FRPPXQLW\� JDLQHG� PDQ\� UR\DO� SULYLOHJHV�� VXFK� DV�
WKH� ULJKW� WR� FRQGXFW� WUDGH�� SXUFKDVH� QHZ� ODQG�� DQG�
H[SDQG� FRPPXQDO� EXLOGLQJV� �H�J�� EXWFKHU¶V� VWDOOV��
D� KRVSLWDO�� DQG� D� EULFN� V\QDJRJXH��� ,Q� ����� 6KD�
ORP� 6KDFKQD� HVWDEOLVKHG� WKH� ¿�UVW� 7DOPXGLF� DFDG�
HP\� ±� \HVKLYD� ±� LQ�/XEOLQ��ZKLFK� EHFDPH� IDPRXV�
WKURXJKRXW�(XURSH��,Q�������E\�YLUWXH�RI�UR\DO�SULY�
LOHJH�� WKH� /XEOLQ� \HVKLYD�ZDV� JUDQWHG� ULJKWV� HTXDO�
WR� WKRVH� RI� RWKHU� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV� LQ�
3RODQG��DQG�WKH�VDJHV�OHDGLQJ�LW�FRXOG�EHDU�WKH�WLWOH�
RI� UHFWRU�� 7KH� WUDYHOOLQJ� SULQWHU� +D\\LP� 6FKZDU]�
HVWDEOLVKHG�WKH�¿�UVW�+HEUHZ�SULQWLQJ�KRXVH�LQ�/XEOLQ�
LQ�������7KLV�OHG�WR�WKH�HPHUJHQFH�RI�PRUH�SXEOLVK�
LQJ� KRXVHV��ZKLFK� LVVXHG�PRUH� WKDQ� ���� WLWOHV� DQG�

RSHUDWHG� XQWLO� ������ SOD\LQJ� DQ� LPSRUWDQW� UROH� LQ�
WKH�GHYHORSPHQW�RI�-HZLVK�SULQWLQJ�LQ�3RODQG��,Q�WKH�
\HDUV�����±������WKH�-HZLVK�&RXQFLO�RI�)RXU�/DQGV�
�9D¶DG� $UED¶� $UDW]RW�� RSHUDWHG� LQ� WKH� 5HSXEOLF� RI�
3RODQG��+HUH�/XEOLQ�-HZV�KHOG�LPSRUWDQW�IXQFWLRQV��
LQFOXGLQJ�0DUVKDO�RI�WKH�&RXQFLO���

6XPPHU� LQ� QDWXUH� LV� D� WLPH� RI� IXUWKHU� EORVVRP�
LQJ��EXW�DOVR�RI�VWRUPV��,Q�WKH�KLVWRU\�RI�WKH�-HZLVK�
FRPPXQLW\� LQ� /XEOLQ�� LW� VLJQL¿�HV� VWDELOL]DWLRQ� RI�
WKH� FRPPXQLW\� DQG� HOHYDWLRQ� RI� LWV� VWDWXV� WKURXJK�
WKH� LQWURGXFWLRQ� RI� HTXDO� ULJKWV�� ,Q� WKH� 0HPRULDO�
*DUGHQ�� WKLV� VHDVRQ� LV� V\PEROL]HG� E\� WKH� ULFKHVW�
FRORXUV� DQG� D� ZLGH� YDULHW\� RI� VKDGHV� RI� EORRPLQJ�
SHUHQQLDOV�� VKUXEV� DQG� WUHHV�� FRPSOHPHQWHG� E\� WKH�
ZRQGURXV� DURPD� RI� À�RZHUV�� ,Q� ������ GXULQJ� WKH�
LQYDVLRQ� E\� WKH� &RVVDFN� DQG� 0XVFRYLWH� DUPLHV��
WKH�3RG]DPF]H�DUHD�ZDV�DOPRVW�FRPSOHWHO\�EXUQHG�
GRZQ��DQG�DERXW�WZR�WKRXVDQG�-HZV�ORVW�WKHLU�OLYHV��
7KH� VXUYLYRUV� UHORFDWHG� WR� WKH� WRZQ�� ZKHUH� WKH\�
OHDVHG�D�JUHDW�GHDO�RI�SURSHUW\�DQG�EHJDQ�WR�VHW�XS�
ZDUHKRXVHV�DQG�VKRSV��7KLV�FDXVHG�SURWHVWV�DPRQJ�
WKH� WRZQVSHRSOH�� DOWKRXJK� WKH� QRELOLW\� DQG� FOHUJ\��
ZKR� SUR¿�WHG� IURP� WKH� OHDVHV�� WRRN� RQ� WKH� UROH� RI�
WKH� -HZV¶� SURWHFWRUV�� $W� WKH� HQG� RI� WKH� ��WK� FHQ�
WXU\� /XEOLQ� ZDV� FRQVLGHUHG� D� FHQWUH� RI� +DVLGLVP�
DQG� -HZLVK� RUWKRGR[\��$W� WKLV� WLPH� WKH� UHFRQVWUXF�
WLRQ�RI� WKH�-HZLVK�WRZQ�ZDV�VORZO\�WDNLQJ�SODFH�LQ�
3RG]DPF]H�� DQG� E\� ����� LW� QXPEHUHG� RYHU� ������
LQKDELWDQWV��'XULQJ�WKH�5XVVLDQ�SDUWLWLRQ�-HZV�FRXOG�
OLYH� RQO\� LQ� DQ� DUHD� RI� /XEOLQ� GHVLJQDWHG� E\� WKH�
DXWKRULWLHV�DQG�NQRZQ�DV�6HFWRU�,,��ZKLFK� LQFOXGHG�
VXEXUEV� VXFK� DV� .DOLQRZV]F]\]QD� DQG� WKH���/XEDU�
WRZVND�6WUHHW�DUHD��ZKHUH�D�QHZ�-HZLVK�GLVWULFW�ZDV�
HVWDEOLVKHG��&KDQJHV� FDPH� LQ������ZLWK� WKH� DFW� RI�
HTXDOLW\�RI�WKH�-HZLVK�SRSXODWLRQ�LQ�WKH�.LQJGRP�RI�
3RODQG��RQH�RI�:LHORSROVNL¶V�UHIRUPV���7KLV�DOORZHG�
-HZV� WR� DFTXLUH� FLW\� SURSHUW\�� DQG� VRRQ� WKH\� KDG�
ERXJKW� XS� QHDUO\� DOO� WKH� SURSHUWLHV�ZLWKLQ� WKH�2OG�
7RZQ��6RPH�RI� WKH�ZHDOWKLHVW��DVVLPLODWHG� IDPLOLHV�
PRYHG�WR�WKH�FHQWUH��WR�WKH�.UDNRZVNLH�3U]HGPLH �
FLH�DUHD���,Q������-HZV�DFFRXQWHG�IRU�DERXW����SHU�
FHQW�RI�DOO� LQKDELWDQWV�RI�/XEOLQ��7KHUH�ZHUH�PDQ\�
-HZLVK�VKRSV�DQG�FUDIW�DQG�LQGXVWULDO�HVWDEOLVKPHQWV�
LQ�WKH�FLW\��7KHUH�ZHUH�DOVR�VHYHUDO�+HEUHZ�SULQWLQJ�
VKRSV�� %HJLQQLQJ� LQ� ������ WZR� -HZLVK� QHZVSDSHUV�
ZHUH�SXEOLVKHG� LQ�<LGGLVK�� WKH�GDLO\�/XEOLQHU�7XJ�
EODW�DQG�WKH�VRFLDOLVW�ZHHNO\�/XEOLQHU�6KWLPH��-HZV�

�� :�� +DUPDWD�� )HQRORJLD� RJyOQD�� ,% � 8-�� .UDNyZ� ������
SS����±���
�� 5��.XZD HN�� \GRZVNLH«��RS��FLW���S������

�� 0�� %D DEDQ�� \GRZVNLH� PLDVWR� Z� /XEOLQLH�� :\GDZQLFWZR�
),6��/XEOLQ�������SS�������������
�� ZZZ�OXEOLQ�MHZLVK�RUJ�SO�>DFFHVVHG�RQ�0DUFK�����@�
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LQ�/XEOLQ� IRUPHG� D� YLEUDQW� FRPPXQLW\�ZLWK� D� ULFK�
FXOWXUH�� -HZLVK� HGXFDWLRQ� ZDV� GHYHORSLQJ� DV� ZHOO��
UHSUHVHQWHG�E\�DOO�W\SHV�RI�VFKRROV��ZKLFK�WDXJKW�LQ�
5XVVLDQ�� 3ROLVK�� DQG� +HEUHZ�� 7KH� WRZQ� DFKLHYHG�
WKH� VWDWXV� RI� µ-HZLVK� 2[IRUG¶� ZKHQ� WKH� IDPRXV�
&KDFKPHL�/XEOLQ�<HVKLYD��/XEOLQ�6FKRRO�RI�6DJHV��
ZDV�RSHQHG�LQ��������

$XWXPQ� LQ� WKH� 0HPRULDO� *DUGHQ� UHIHUV� WR� WKH�
GHFOLQLQJ� \HDUV� RI� WKH� -HZLVK� FRPPXQLW\� LQ� /XE�
OLQ�� &RORXUHG� OHDYHV� IDOOLQJ� IURP� WUHHV� V\PEROL]H�
WKH�EORRG�VKHG�E\� WKRXVDQGV�RI�-HZV�GXULQJ�:RUOG�
:DU� ,,�� $W� WKH� WLPH� RI� LWV� RXWEUHDN�� RYHU� �������
-HZV�ZHUH� OLYLQJ� LQ�/XEOLQ�� DFFRXQWLQJ� IRU����SHU�
FHQW� RI� WKH� WRWDO� SRSXODWLRQ� RI� WKH� FLW\��:KHQ� WKH�
*HUPDQV� LQYDGHG�/XEOLQ� LQ�������RQO\�D�IHZ�PDQ�
DJHG�WR�HVFDSH�WR�WKH�HDVW��8OWLPDWHO\��PDQ\�RI�WKHP�
ZHUH� GHSRUWHG� WR� 6LEHULD�� JLYLQJ� WKHP� D� FKDQFH� DW�
VXUYLYDO��0RVW� RI� WKH� -HZLVK� FRPPXQLW\� UHPDLQHG�
LQ� /XEOLQ�� WR� ZKLFK� DGGLWLRQDO� WKRXVDQGV� RI� UHIX�
JHHV� À�RFNHG� IURP� WKH� ZHVW� RI� 3RODQG�� 7KH� 1D]LV�
UHPRYHG�WKH�-HZV�IURP�WKH�FLW\�FHQWUH��,Q������WKH�
1D]LV�EHJDQ� URXQGLQJ�SHRSOH�XS�DQG�VHQGLQJ� WKHP�
WR�ODERXU�FDPSV��,Q�WKH�VDPH�\HDU���������-HZV�ZHUH�
GLVSODFHG�WR�3RG]DPF]H��ZKHUH�D�JKHWWR�ZDV�IRUPHG��
(YHQWXDOO\�� WKHUH� ZHUH� ������� SHRSOH� DPDVVHG� LQ�
D�VPDOO�DUHD��ZLWK�VHYHUDO�IDPLOLHV�VKDULQJ�RQH�À�DW��
+XQJHU� TXLFNO\� WRRN� KROG� DQG� D� W\SKXV� HSLGHPLF�
VSUHDG��FODLPLQJ�PDQ\�OLYHV����2Q�0DUFK�����������
WKH�-HZLVK�SRSXODWLRQ�ZDV�UHORFDWHG�WR�VPDOO�WRZQV��
,Q���GD\V��������-HZV�ZHUH�WUDQVSRUWHG�RXW�RI�/XE�
OLQ� LQ� KRUVH�GUDZQ� FDUWV� DQG� DQRWKHU� ������ SHRSOH�
ZHUH�HYDFXDWHG�EHWZHHQ�$SULO�DQG�1RYHPEHU�RI�WKH�
VDPH� \HDU�� 7KH� UHPDLQLQJ� -HZLVK� SRSXODWLRQ� ZDV�
FRQ¿�QHG� WR� D� JKHWWR���� 2Q� WKH� QLJKW� RI�0DUFK� ����
������WKH�1D]LV�EHJDQ�WKH�OLTXLGDWLRQ�RI�WKH�JKHWWR��
3HRSOH� FRQGHPQHG� WR� GHDWK� ZHUH� JDWKHUHG� LQ� WKH�
V\QDJRJXH�RQ� -DWHF]QD�6WUHHW�� DQG� IURP� WKHUH� WKH\�
ZHUH�ODWHU� WUDQVSRUWHG�WR�WKH�GHDWK�FDPS�LQ�%H HF��
(YHU\�GD\��������SHRSOH�ZHUH�WUDQVSRUWHG�WR�%H HF��
PRVW� RI�ZKRP�FKRVH� WR� OHDYH� YROXQWDULO\� LQ� KRSHV�
RI�D�EHWWHU�IDWH��,Q�PLG�$SULO�������RQO\�������-HZV�
UHPDLQHG� LQ�/XEOLQ�� UHORFDWHG� WR� WKH�0DMGDQ�7DWDU�
VNL�JKHWWR�� DQG� LQ�1RYHPEHU� WKDW�JKHWWR�ZDV� OLTXL�
GDWHG�DV�ZHOO��7KRVH�ZKR�VXUYLYHG�ZHUH�GHSRUWHG�WR�

WKH� FRQFHQWUDWLRQ�FDPS�DW�0DMGDQHN�� DQG�-XGHQUDW�
RI¿�FLDOV��SROLFH�RI¿�FHUV�DQG�WKHLU�IDPLOLHV�ZHUH�H[H�
FXWHG�LQ�WKH�JKHWWR����'XULQJ�:RUOG�:DU�,,�WKH�1D]LV�
DQQLKLODWHG� QRW� RQO\� WKH� FORVH�NQLW� -HZLVK� FRPPX�
QLW\� RI� /XEOLQ�� EXW� DOVR� WKH� EXLOGLQJV� DVVRFLDWHG�
ZLWK�LW��%\�������WKH�-HZLVK�GLVWULFWV�LQ�3RG]DPF]H��
.DOLQRZV]F]\]QD�� 3LDVNL� DQG� :LHQLDZD� KDG� EHHQ�
UD]HG� WR� WKH� JURXQG�� DQG� WKH� FHPHWHULHV�ZHUH� GHY�
DVWDWHG���

:LQWHU� LQ� QDWXUH� LV� D� WLPH� RI� GRUPDQF\�� 7UHHV�
DQG� VKUXEV� ZLWKRXW� OHDYHV� ZLOO� EH� DVVRFLDWHG� ZLWK�
WKH� UXLQHG� DQG� DEDQGRQHG� -HZLVK� FLW\�� (YHUJUHHQ�
DFFHQWV� ZLOO� EH� D� UHPLQGHU� RI� ZKDW� KDV� VXUYLYHG��
2I�WKH����V\QDJRJXHV�DQG�PRUH�WKDQ�����KRXVHV�RI�
SUD\HU�RQFH�H[LVWLQJ�LQ�/XEOLQ��RQH�VPDOO�V\QDJRJXH�
RQ� /XEDUWRZVND� 6WUHHW� KDV� UHPDLQHG�� 7KH�<HVKLYD�
EXLOGLQJ�DQG�WKH�-HZLVK�+RVSLWDO�VXUYLYHG��7KH�VXU�
YLYLQJ� QHFURSROLVHV�� WKH� ROGHVW� -HZLVK� FHPHWHU\� LQ�
3RODQG�LQ�.DOLQRZV]F]\]QD�DQG�WKH�UHVWRUHG�FHPH�
WHU\� RQ�:DOHF]Q\FK�6WUHHW�� DUH� VWLOO� GHYDVWDWHG� DQG�
DUH�QRW�SHUFHLYHG�DV�YDOXDEOH�PRQXPHQWV�HLWKHU�E\�
WKH�PXQLFLSDO� DXWKRULWLHV�RU� E\� DYHUDJH� LQKDELWDQWV�
RI�/XEOLQ��7RJHWKHU�ZLWK� WKH�-HZLVK�FLW\�� WKH�PHP�
RU\�RI�WKLV�KLVWRULFDO�GLVWULFW�ZDV�GHVWUR\HG��OHDYLQJ�
QR� WUDFH����7KHUH� LV�FXUUHQWO\�QRW�D� VLQJOH�GHVFHQG�
DQW�RI�WKH�ROG�-HZLVK�FRPPXQLW\�RI�/XEOLQ�OLYLQJ�LQ�
WKH�FLW\��,Q�WKH�ODVW�VXUYLYLQJ�V\QDJRJXH�QR�SUD\HUV�
DUH�KHOG��EHFDXVH�DFFRUGLQJ�WR�WUDGLWLRQ�D�PLQ\DQ�LV�
UHTXLUHG�� L�H�� WHQ�GHYRXW�-HZV��7KRVH�ZKR�VXUYLYHG�
OHIW�/XEOLQ�ORQJ�DJR����7KH�OLIH�RI�WKH�PLQXWH�-HZLVK�
FRPPXQLW\� FXUUHQWO\� LQKDELWLQJ� /XEOLQ� LV� FHQWUHG�
DURXQG�WKH�/XEOLQ�<HVKLYD�DQG�WKH�+DOO�RI�5HPHP�
EUDQFH�

'HVLJQ�IRU�WKH�0HPRULDO�*DUGHQ

7KH�PDLQ�SUHPLVH�RI� WKH�SURMHFW� LV� WR�GLYLGH� WKH�
DUHD��LQGHSHQGHQWO\�RI�WKH�IRXU�TXDUWHUV�FRUUHVSRQG�
LQJ� WR� VHDVRQV� RI� WKH� \HDU�� LQWR� WKUHH� FRQFHQWULF�
]RQHV�� D� EXIIHU� ]RQH�� D� GLVWDQFH� ]RQH� �SURIDQXP��
DQG� D� FHQWUDO� ]RQH� �VDFUXP��� 7KH� EXIIHU� ]RQH�ZLOO�
IXQFWLRQ�DV�D�NLQG�RI�SDUN��ZLWK�OXVK�YHJHWDWLRQ�DQG�
D�ZLGH�ODQH�IRU�ZDONLQJ��DPEXODWLR���ZLWK�QXPHURXV�
SDWKV� OHDGLQJ� WR� LW� IURP� WKH� QHLJKERXULQJ� VWUHHWV��

�� 5��.XZD HN�� \GRZVNLH«��RS��FLW���SS�����±����
��� 5��.XZD HN��/XGQR «��RS��FLW���S������
��� 7�� 5DG]LN�� =DJ DGD� OXGQR FL� \GRZVNLHM� /XEOLQD� Z� ODWDFK�
,,� ZRMQ\� ZLDWRZHM�� >LQ�@ FLH NL� SDPL FL�� \GRZVNLH� PLDVWR�
Z� /XEOLQLH� ±� ORV\�� PLHMVFD�� KLVWRULD� �HG�� -�� -�� %RMDUVNL���:\G��
1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�������S������
��� 5��.XZD HN��/XGQR «��RS��FLW���S������

��� $��.RSFLRZVNL��=DU\V�G]LHMyZ� \GyZ�Z�/XEOLQLH��>LQ�@� \G]L�
Z�/XEOLQLH�� \G]L�ZH�/ZRZLH��/XEOLQ�������S�����
��� 5��.XZD HN�� \GRZVNLH«��RS��FLW���S������
��� %�� 2GQRXV�� =� F]WHUG]LHVWX� W\VL F\� ±� QLNW��� >LQ�@� FLH NL�
SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOLQLH�±�ORV\��PLHMVFD��KLVWRULD
�HG��-��-��%RMDUVNL���:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ�
������S������
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7KLV�DUHD�ZLOO�EH�RSHQ��XQIHQFHG��DQG�HDVLO\�DFFHV�
VLEOH��LQ�RUGHU�WR�VHUYH�DV�ZHOO�DV�SRVVLEOH�D�ZDONLQJ�
DUHD��,Q�DGGLWLRQ��WKH�EXIIHU�]RQH�ZLOO�HQVXUH�D�YLVXDO�
VHSDUDWLRQ�RI� WKH�FHQWUDO�SDUWV�� LVRODWLQJ� WKHP�IURP�
WKH�GRPLQDQW�VXUURXQGLQJ�EXLOGLQJV��)LJ�����

7KH�GLVWDQFH�]RQH�ZLOO�EH�D� VSDFH�DQG�D�ZD\� WR�
WKH� FHQWUH�� LVRODWLQJ� WKH� EXIIHU� ]RQH� IURP� WKH� FHQ�
WUDO� ]RQH� ±� WKH� VDFUXP��7KH� H[LVWLQJ� EDUULHU� LQ� WKH�
IRUP� RI� IUDJPHQWV� RI� VWRQH�PDW]HYRW� UHSOLFDV� ZLOO�
EH�PRYHG�DQG�ZLOO�DGGLWLRQDOO\�VHSDUDWH�WKH�FHQWUDO�
]RQH� DQG� GLVWDQFH� ]RQH� IURP� WKH� EXIIHU� ]RQH�� 7KH�
IHQFHG�DUHD�ZLOO�EH�HQWHUHG�WKURXJK�IRXU�JDSV�LQ�WKH�
ZDOO�� DQG� WKH� UHPDLQLQJ�JDSV�ZLOO� EH�¿�OOHG� LQ�ZLWK�
\HZ�KHGJH��SURYLGLQJ�SK\VLFDO� DQG�YLVXDO� LVRODWLRQ�
RI� WKH� WZR� ]RQHV�� 7KH� 0HPRULDO� *DUGHQ� ZLOO� EH�
LQVLGH��7KH�FHQWUDO�]RQH��WKH�VDFUXP��ZLOO�FRQVLVW�RI�
WZR�PRQXPHQWV�FRQQHFWHG�E\�D�SDWK��2QH�RI� WKHP�
ZLOO�EH�D�3ODFH�RI�5HPHPEUDQFH��HQFORVHG�E\�D�ZDOO�
LQ� WKH� VKDSH� RI� WKH� PRVW� IDPRXV� -HZLVK� V\PERO��
WKH�6WDU�RI�'DYLG��2Q�WKH�LQQHU�VLGH�RI�WKH�ZDOO�WKH�
KLVWRU\�RI� WKH�/XEOLQ�-HZV�ZLOO�EH� WROG� LQ� WKH� IRUP�
RI�LQVFULSWLRQV��$�VPDOO�DPSKLWKHDWUH�ZLOO�EH�SODFHG�
LQ� WKH� FHQWUDO� SDUW� RI� WKH� 3ODFH� RI� 5HPHPEUDQFH��
7KH� VHFRQG�PRQXPHQW��GHGLFDWHG� WR� WKH�YLFWLPV�RI�
WKH�+RORFDXVW��ZLOO�KDYH�WKH�IRUP�RI�D�EURNHQ�WUHH��
ZKLFK� LQ� -HZLVK� JUDYHVWRQH� DUW� V\PEROL]HV� HDUO\��
VXGGHQ� GHDWK�� $W� LWV� WRS� WKHUH� ZLOO� EH� DQ� HWHUQDO�
À�DPH��LQ�LPLWDWLRQ�RI�WKH�V\QDJRJXH¶V�HWHUQDO�OLJKW��
WKH�QHU�WDPLG��)LJ�����

0RVW� RI� WKH� H[LVWLQJ� WUHHV� ZLOO� EH� SUHVHUYHG�
DQG�XQGHUJR�SURSHU� FDUH�� VXFK� DV� WULPPLQJ�� ,W�ZDV�
GHWHUPLQHG�WKDW�D�VPDOO�SRUWLRQ�RI�WKH�H[LVWLQJ�WUHHV�
VKRXOG�EH�WUDQVSODQWHG�WR�DQRWKHU�VLWH�LQ�WKH�SURMHFW�
DUHD��LQ�PRVW�FDVHV�GXH�WR�D�FRQÀ�LFW�ZLWK�WKH�SODQQHG�
DUUDQJHPHQW�RI�ZDONLQJ�SDWKV�

7KH� VHOHFWLRQ�RI�SODQWV� IRU� WKH�SURMHFW�ZDV�SUL�
PDULO\� JXLGHG� E\� WKH� VHDVRQDO� YDULDELOLW\� RI� SKH�
QRORJLFDO�SKHQRPHQD��WR�HQVXUH�WKDW�WKH�0HPRULDO�
*DUGHQ� ZRXOG� EH� DWWUDFWLYH� WKURXJKRXW� WKH� \HDU��
7KH� DUHD� ZDV� GLYLGHG� LQWR� IRXU� ]RQHV� E\� WKH�
SODQQHG� ZDONLQJ� SDWKV�� ,Q� HDFK� ]RQH� RQH� RI� WKH�
VHDVRQV�RI�WKH�\HDU�ZLOO�EH�SDUWLFXODUO\�DFFHQWXDWHG�
�)LJ������,Q�VHOHFWLQJ�WKH�VSHFLHV��SODQWV�WKDW�EORRP�
EHDXWLIXOO\�DQG�LPSUHVVLYHO\�LQ�VSULQJ�DQG�VXPPHU��
XQGHUJR�H[FHSWLRQDOO\�EHDXWLIXO� FRORXU�FKDQJHV� LQ�
DXWXPQ�� RU� UHPDLQ� FRORXUIXO� WKURXJKRXW� WKH� \HDU�
ZHUH�SURSRVHG��,Q�ZLQWHU�� WKH�GHFRUDWLYH�FKDUDFWHU�
RI�WKH�YHJHWDWLRQ�ZLOO�EH�HQVXUHG�E\�HYHUJUHHQ�VSH�
FLHV�DQG�E\� WUHHV�DQG�VKUXEV�ZLWK� LQWHUHVWLQJ��FRO�
RXUIXO�EDUN�RU�VWHPV��(DFK�VSHFLHV�ZDV�DVVLJQHG�WR�
RQH�RI�WKH�IRXU�VHDVRQV�RQ�WKH�EDVLV�RI�WKH�SKHQR�

ORJLFDO�SKHQRPHQRQ�ZKLFK� LV�PRVW�QRWLFHDEOH�DQG�
PRVW�LPSRUWDQW�IRU�WKH�DWWUDFWLYHQHVV�RI�WKH�SURMHFW�
DUHD��

6XPPDU\

7KH� DLP� RI� WKH� ZRUN� ZDV� WR� FUHDWH� D� GHVLJQ�
IRU� D�0HPRULDO� *DUGHQ� RQ� WKH� VLWH� RI���WKH� IRUPHU�
-HZLVK� FHPHWHU\� ±� VSHFL¿�FDOO\� LWV� XQIHQFHG� SDUW�
ZLWKRXW� JUDYHVWRQHV��7KH� FXUUHQW� XVH� RI� WKH� ORFD�
WLRQ� DV� D� ZDONLQJ� DUHD� EHFDPH� DQ� LQVSLUDWLRQ� WR�
H[SORLW� LWV�SRWHQWLDO��7KH� ODFN�RI� DZDUHQHVV�RI� WKH�
KLVWRU\�RI�WKH�VLWH�DPRQJ�/XEOLQ¶V�LQKDELWDQWV�OHDGV�
WR� D� IDLOXUH� WR� SURSHUO\� UHVSHFW� DQ� DUHD� DVVRFLDWHG�
ZLWK� WKH� PDUW\UGRP� RI� /XEOLQ� -HZV�� 7KHUH� LV� QR�
GRXEW�� KRZHYHU�� WKDW� LQ� WKLV�SDUW�RI�/XEOLQ��ZKLFK�
LV� GHYRLG� RI� FXOWLYDWHG� JUHHQHU\�� D� SDUN� LV� YHU\�
PXFK� QHHGHG��$QDO\VLV� RI� WKH� KLVWRU\� RI� WKH� -HZ�
LVK� FRPPXQLW\� LQ�/XEOLQ� VKRZV� WKDW� IRU� FHQWXULHV�
WKH�FLW\¶V� -HZV�ZHUH�FR�FUHDWRUV�RI� LWV�KLVWRU\�DQG�
FRQWULEXWHG� WR� LWV� GHYHORSPHQW�� +HQFH�� WKH� LQWHQ�
WLRQ�RI�WKH�SURMHFW�ZDV�WR�FUHDWH�D�SODFH�RI�UHPHP�
EUDQFH� VLPLODU� WR� RWKHU� VXFK�SODFHV� LQ�3RODQG� DQG�
DURXQG� WKH� ZRUOG�� VXFK� DV� WKH� 3DUN� RI� 6XUYLYRUV�
LQ� yG �� WKH� %HVVHU� +RORFDXVW� 0HPRULDO� *DUGHQ�
LQ�$WODQWD��+\GH�3DUN�+RORFDXVW�0HPRULDO�*DUGHQ�
LQ�/RQGRQ��WKH�0HPRULDO�WR�WKH�0XUGHUHG�-HZV�RI�
(XURSH�LQ�%HUOLQ��DQG�WKH�+RORFDXVW�0HPRULDO�3DUN�
LQ�1HZ�<RUN�

7KH�PRVW� LPSRUWDQW�DVSHFW�RI� WKH�SURMHFW�ZDV� WR�
JLYH� WKH� DUHD� VSDWLDO� RUGHU� WKURXJK� WKH� XVH� RI� WZR�
LQGHSHQGHQW� GLYLVLRQV�� 7KH� ¿�UVW� GLYLVLRQ� VHSDUDWHV�
WKH� VDFUXP� ]RQH� �FRPPHPRUDWLQJ� WKH� SUHVHQFH� RI�
WKH� -HZLVK� FRPPXQLW\� LQ� /XEOLQ�� DQG� WKH� SURID�
QXP�]RQH��ZKLFK�KDV�WKH�QDWXUH�RI�D�SDUN�DQG�IRUPV�
D�EXIIHU� IURP� WKH� VXUURXQGLQJ�EXLOGLQJV� 7KHUH� DUH�
WZR� PRQXPHQWV� SODQQHG� LQ� WKH� FRPPHPRUDWLYH�
VSDFH�� VSHFLDOO\� GHVLJQHG� IRU� WKH� SURMHFW�� 7KH� VHF�
RQG� GLYLVLRQ� LQYROYHV� WKH� FUHDWLRQ� RI� IRXU� ]RQHV�
FRUUHVSRQGLQJ� WR� WKH� VHDVRQV� RI� WKH� \HDU�� UHIHUULQJ�
DW� WKH� VDPH� WLPH� WR�GLIIHUHQW�SHULRGV�RI� WKH�KLVWRU\�
RI�/XEOLQ¶V�-HZV��:LWK�D�KLVWRULFDO�DVSHFW� LPSDUWHG�
WR� HDFK� VHDVRQ� RI� WKH� \HDU�� WKH� SODQWV� SURSRVHG�
IRU� WKH� SURMHFW� ZLOO� WDNH� RQ� D� V\PEROLF� PHDQLQJ��
.QRZOHGJH�RI�WKH�VHDVRQDO�SKHQRORJLFDO�YDULDELOLW\�
RI� SODQWV� ZDV� DSSOLHG� LQ� RUGHU� WR� VHOHFW� SODQWV� IRU�
HDFK�RI�WKH�]RQHV�WKDW�ZRXOG�EH�DWWUDFWLYH�DW�D�JLYHQ�
WLPH� RI� \HDU�� 7KH� DUUDQJHPHQW� RI� ZDONLQJ� SDWKV�
ZDV� VXERUGLQDWHG� WR� WKH� VHSDUDWLRQ� RI� WKH� VDFUXP��
EXW�UHWDLQHG�WKH�HYHU\GD\�IXQFWLRQDOLW\�QHFHVVDU\�WR�
WKH� UHVLGHQWV� RI� WKH� QHLJKERXULQJ� KRPHV�� ,Q� DGGL�
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WLRQ��WZR�VTXDUHV�ZLWK�EHQFKHV�ZHUH�SODQQHG�LQ�WKH�
EXIIHU�]RQH��DV�ZHOO�DV�D� VPDOO�DPSKLWKHDWUH� LQ� WKH�
FHQWUDO�SDUW��$Q�DGMDFHQW�SORW�ZLWK�D�SOD\JURXQG��WR�
WKH�QRUWKHDVW�RI�WKH�FHPHWHU\��ZDV�MRLQHG�WR�WKH�DUHD�
FRYHUHG�E\� WKH�SURMHFW� �D�JD]HER�ZDV�SODQQHG�QH[W�
WR� WKH� SOD\JURXQG��� 7KDQNV� WR� WKH� SURMHFW�� WKH� VLWH�
RI���WKH�IRUPHU�-HZLVK�FHPHWHU\�ZLOO�JDLQ�DQ�RUGHUO\�
DUUDQJHPHQW�RI�ZDONLQJ�SDWKV�DQG�IXQFWLRQDO�]RQHV�
DV�ZHOO�DV�DQ�DWWUDFWLYH�DSSHDUDQFH� LQ�HYHU\�VHDVRQ�
RI� WKH� \HDU� �)LJ�� ���� 7KH�0HPRULDO� *DUGHQ� ZRXOG�
FHUWDLQO\� VHUYH� WKH� UHVLGHQWV� RI� WKH� VXUURXQGLQJ�
QHLJKERXUKRRGV� ZHOO� DQG� SHUKDSV� ZRXOG� PDNH� DOO�
YLVLWRUV�DZDUH�RI�WKH�JUHDW�FRQWULEXWLRQ�-HZLVK�SHR�
SOH�PDGH�WR�WKH�KLVWRU\�RI�/XEOLQ�

7UDQVODWHG�E\�WKH�$XWKRUV

%LEOLRJUDSK\

0�� $GDPF]\N�*DUERZVND�� :\UZD � ]� ]DSRPQLHQLD��
>LQ�@�-��-��%RMDUVNL��HG��� FLH NL�SDPL FL�� \GRZVNLH�PLD�
VWR�Z� /XEOLQLH� ±� ORV\��PLHMVFD�� KLVWRULD��:\G��1RUEHUWL�
QXP��/XEOLQ��5LVKRQ�/H=LRQ������

0�� %D DEDQ�� \GRZVNLH� PLDVWR� Z� /XEOLQLH��:\GDZ�
QLFWZR�),6��/XEOLQ������

:��+DUPDWD��)HQRORJLD�RJyOQD��,% �8-��.UDNyZ������
$��.RSFLRZVNL��=DU\V�G]LHMyZ� \GyZ�Z�/XEOLQLH��>LQ�@�

\G]L�Z�/XEOLQLH�� \G]L�ZH�/ZRZLH��/XEOLQ������

5��.XZD HN��/XGQR \GRZVND�Z�/XEOLQLH��>LQ�@�-��-��
%RMDUVNL� �HG��� FLH NL�SDPL FL�� \GRZVNLH�PLDVWR�Z�/X�
EOLQLH� ±� ORV\�� PLHMVFD�� KLVWRULD��:\G�� 1RUEHUWLQXP�� /X�
EOLQ��5LVKRQ�/H=LRQ������

5��.XZD HN�� \GRZVNLH� ODG\��>LQ�@�-��-��%RMDUVNL��HG���
FLH NL� SDPL FL�� \GRZVNLH� PLDVWR� Z� /XEOLQLH� ±� ORV\�

PLHMVFD��KLVWRULD��:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H�
=LRQ������

%�� 2GQRXV�� 3RZUyW� GUXJLHJR� PLDVWD�� >LQ�@� -�� -�� %R�
MDUVNL� �HG��� FLH NL� SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOL�
QLH�±� ORV\��PLHMVFD��KLVWRULD��:\G��1RUEHUWLQXP��/XEOLQ��
5LVKRQ�/H=LRQ������

%��2GQRXV��=�F]WHUG]LHVWX�W\VL F\�±�QLNW���>LQ�@�-��-��%R�
MDUVNL� �HG��� FLH NL� SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOL�
QLH�±� ORV\��PLHMVFD��KLVWRULD��:\G��1RUEHUWLQXP��/XEOLQ��
5LVKRQ�/H=LRQ������

7��5DG]LN��=DJ DGD�OXGQR FL� \GRZVNLHM�/XEOLQD�Z�OD�
WDFK�,,�ZRMQ\� ZLDWRZHM� >LQ�@�-��-��%RMDUVNL��HG��� FLH NL�
SDPL FL�� \GRZVNLH�PLDVWR�Z�/XEOLQLH�±�ORV\��PLHMVFD��KL�
VWRULD��:\G��1RUEHUWLQXP��/XEOLQ��5LVKRQ�/H=LRQ������

6��5LDELQLQ��6H]RQRZH�U\WP\�SU]\URG\��:\GDZQLFWZR�
80&6��/XEOLQ������

7HUHVD�2OHMDUQLN��PJU�LQ �
$JQLHV]ND�=LHUQLFND�:RMWDV]HN��GU�KDE��LQ �

)DFXOW\�RI�(QYLURQPHQWDO�(QJLQHHULQJ�
DQG�/DQG�6XUYH\LQJ

'HSDUWPHQW�RI�(FRORJ\��&OLPDWRORJ\�DQG�$LU�3URWHFWLRQ
8QLYHUVLW\�RI�$JULFXOWXUH�LQ�.UDNRZ
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:SURZDG]HQLH

=LHORQD�DUFKLWHNWXUD�MHVW�EH]�Z WSLHQLD�]DJDGQLH�
QLHP�ZLHORZ\PLDURZ\P��=�MHGQHM�VWURQ\�MHVW� FL OH�
SRZL ]DQD� ]� HNRORJLF]Q � VIHU � DUFKLWHNWXU\�� NWyUD�
SU]HMDZLD�VL �SU]HGH�ZV]\VWNLP�Z�VSH QLDQLX�RNUH�
ORQ\FK�NU\WHULyZ�RFKURQ\�SU]\URG\�Z�SURFHVLH�EX�
GRZ\�OXE�WH �RGQDZLDQLX�EXG\QNyZ��:�W\P�VHQVLH�
QDZL ]XMH� GR� LGHL� EXGRZQLFWZD� ]UyZQRZD RQHJR��
=� GUXJLHM� VWURQ\� DNFHQWXMH� ]QDF]HQLH� WHUHQyZ� ]LH�
OHQL� SU]\� SURMHNWRZDQLX� EXG\QNyZ� ZUD]� ]� Z\NR�

U]\VWDQLHP� ]LHOHQL� Z� RWRF]HQLX� ]DEXGRZ\�� 0R QD�
]DWHP�SU]\M �� H�WHPDW�WU]HED�DQDOL]RZD �Z�GZyFK�
DVSHNWDFK��WHFKQRORJLF]QR�WHFKQLF]Q\P�RUD]� URGR�
ZLVNRZ\P��LO������3LHUZV]\�±�RGQRVL�VL �GR�EXGRZ�
QLFWZD�]UyZQRZD RQHJR��NWyUH�VSH QLD �PD�]DVDG\�
L�NU\WHULD�]UyZQRZD RQHJR�UR]ZRMX��RNUH ODQH�MDNR�
]LHORQH�� HNRORJLF]QH� OXE� SDV\ZQH�� 'UXJL� ±� ZL H�
VL FL OH�]�]LHOHQL ��F]\OL�SRZLHU]FKQL �ELRORJLF]QLH�
F]\QQ �Z�PLH FLH��:�W\P�]QDF]HQLX�E G]LH�RQD�F] �
FL �]LHORQHM� LQIUDVWUXNWXU\�PLDVWD��F]\OL�VLHFL�QDWX�
UDOQXFK� OXE� Sy QDWXUDOQ\FK� REV]DUyZ� ]LHOHQL�� NWyUD�

7KH�DUWLFOH�LV�DQ�DWWHPSW�RI�GHVFULELQJ�WKH�SUREOHPV�FRQQHFWHG�
ZLWK� JUHHQ� DUFKLWHFWXUH� LQ� WKH� FRQWH[W� RI� WRZQ� HFRORJL]DWLRQ�
SURFHVV��7R�REWDLQ� WKH�SXUSRVH�� D� UROH�RI�JUHHQ� DUFKLWHFWXUH� LQ�
XUEDQ� DUHDV�� DQDO\]HG� E\� WHFKQRORJLFDO�WHFKQLFDO� DQG� HQYLURQ�
PHQWDO� GLPHQVLRQ�� LQ� WKH� FRQWH[W� RI� XUEDQ� DUHDV� HFRORJL]DWLRQ�
ZDV� LQGLFDWHG��0RUHRYHU�� ZH� SUHVHQW� WKH� DVVXPSWLRQV� RI� VXV�

WDLQDEOH�EXLOGLQJ�DQG�UHJLRQDO�GLYHUVL¿�FDWLRQ�LQ�3RODQG�IRU�WKLV�
NLQG� RI� LQYHVWPHQW�� EXW� DOVR� WKH� GHYHORSPHQW� RI� JUHHQ� LQIUD�
VWUXFWXUH�LQ�3ROLVK�FLWLHV��LQ�WKH�IRUP�RI�JUHHQ�URRIV�DQG�ZDOOV��

.H\�ZRUGV��JUHHQ�DUFKLWHFWXUH��XUEDQ�HFRORJL]DWLRQ��VXVWDLQDEOH�
EXLOGLQJ��JUHHQ�URRIV��JUHHQ�IDFDGHV

*5((1�$5&+,7(&785(�2)�85%$1�$5($6�,1�7+(�/,*+7�2)�85%$1�
(&2/2*,=$7,21�&21&(37,21

$%675$&7

$UW\NX � MHVW� SUyE � RPyZLHQLD� ]DJDGQLH � ]ZL ]DQ\FK� ]� ]LH�
ORQ � DUFKLWHNWXU � Z� NRQWHN FLH� SURFHVX� HNRORJL]DFML� PLDVWD��
:�W\P�FHOX�ZVND]DQR�QD�URO �]LHORQHM�DUFKLWHNWXU\�Z�WHUHQDFK�
]XUEDQL]RZDQ\FK�� DQDOL]RZDQHM� SU]H]� SU\]PDW� Z\PLDUX� WHFK�
QRORJLF]QR�WHFKQLF]QHJR� RUD]� URGRZLVNRZHJR� Z� NRQWHN FLH�
HNRORJL]DFML� SU]HVWU]HQL� ]XUEDQL]RZDQHM�� 3RQDGWR� SU]HGVWD�
ZLRQR�]D R HQLD�EXGRZQLFWZD�]UyZQRZD RQHJR�L�]Uy QLFRZD�

QLH�UHJLRQDOQH�Z�3ROVFH�GOD�WHJR�W\SX�LQZHVW\FML��D�WDN H�UR]ZyM�
]LHORQHM� LQIUDVWUXNWXU\� Z� PLDVWDFK� Z� 3ROVFH� Z� SRVWDFL� ]LHOR�
Q\FK�GDFKyZ�L� FLDQ��

6 RZD� NOXF]RZH�� ]LHORQD� DUFKLWHNWXUD�� HNRORJL]DFMD� PLDVWD��
EXGRZQLFWZR� ]UyZQRZD RQH�� ]LHORQH� GDFK\�� ]LHORQH� IDVDG\�
EXG\QNyZ

=,(/21$�$5&+,7(.785$�7(5(1Ï:�=85%$1,=2:$1<&+�
:� :,(7/(�.21&(3&-,�(.2/2*,=$&-,�0,$67$
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]DFKRZXMH�L�]ZL NV]D�ELRUy QRURGQR �Z�HNRV\VWH�
PLH�PLHMVNLP��

&HOHP�QLQLHMV]HJR�DUW\NX X�MHVW�]DSUH]HQWRZDQLH�
Z\EUDQ\FK� SU]\N DGyZ� ]� ]DNUHVX� ]LHORQHM� DUFKL�
WHNWXU\� Z� PLDVWDFK�� ]REUD]RZDQLH� ]Uy QLFRZDQLD�
UHJLRQDOQHJR� SRG� N WHP� EXGRZQLFWZD� ]UyZQRZD�
RQHJR� RUD]�ZVND]DQLH� SRWHQFMDOQ\FK� NRU]\ FL� GOD�
PLDVW�Z\QLNDM F\FK� ]� WHJR� W\SX� HNRORJLF]Q\FK� LQ�
ZHVW\FML��3UDFD�VN DGD�VL �]DWHP�]�WU]HFK�]D] ELDM �
F\FK�VL �F] FL��:�SLHUZV]HM�RPyZLRQD�]RVWD D�NRQ�
FHSFMD� HNRORJL]DFML�PLDVWD� ]� ]DDNFHQWRZDQLHP� UROL�
]LHORQHM�DUFKLWHNWXU\��:�NROHMQHM�F] FL�SU]HDQDOL]R�
ZDQR� ]LHORQ � DUFKLWHNWXU � UR]XPLDQ � MDNR� EXGRZ�
QLFWZR� ]UyZQRZD RQH�� E\�Z� QDVW SQHM� RGQLH � VL
GR�]LHORQHM�DUFKLWHNWXU\�Z�NRQWHN FLH�]DVWRVRZDQLD�
L�Z\NRU]\VWDQLD�]LHORQHM�LQIUDVWUXNWXU\��

5ROD�DUFKLWHNWXU\�]LHORQHM�Z�SURFHVLH�
HNRORJL]DFML�PLDVWD

(NRORJL]DFMD�PLDVWD�MHVW�QDWXUDOQ �NRQVHNZHQFM
ZGUD DQLD�LGHL�]UyZQRZD RQHJR�UR]ZRMX�Z�Z\PLD�
U]H� URGRZLVNRZ\P��-HVW�SU]HMDZHP�UR]ZRMX��NWyU\�

GRW\F]\� NZHVWLL� URGRZLVND� QDWXUDOQHJR�� SRSUDZ\�
NRQG\FML�PLDVW�Z�Z\PLDU]H�HNRORJLF]Q\P��D�]DWHP�
MHVW�F]\P �LQQ\P�QL �]UyZQRZD RQ\�UR]ZyM�PLDVWD��
(NRORJL]DFMD�PLDVWD�QLH�MHVW�Z�SH QL�PR OLZD�GR�UH�
DOL]DFML�Z�FKZLOL��JG\�PLDVWR�QLH�UR]ZLMD�VL �Z�VSR�
VyE� ]UyZQRZD RQ\�� VW G� QLH]E GQD� MHVW� LQWHJUDFMD�
WU]HFK� NOXF]RZ\FK� ZDUXQNyZ� ]UyZQRZD RQHJR�
UR]ZRMX��MDNLPL�V �VSR HF]H VWZR��JRVSRGDUND�RUD]�
URGRZLVNR��0R QD�]DWHP�ZVND]D �SHZQH�NLHUXQNL�
G]LD D ��NWyUH�SU]\EOL DM �PLDVWR�GR�RVL JQL FLD�Z\�
PDJDQHJR�SR]LRPX�HNRORJL]DFML��%H]�Z WSLHQLD�RG�
ZR DQLH� GR� NRQFHSFML�PLDVWD� ]UyZQRZD RQHJR� MHVW�
Z�W\P�PLHMVFX�Z D FLZH��

1D� SRWU]HE\� QLQLHMV]HJR� DUW\NX X� SU]\M WR� GH¿��
QLFM �� H� ÄLGHDOQH� PLDVWR� ]UyZQRZD RQH� WR� PLDVWR��
NWyUH�NRU]\VWD� ]� ]DVREyZ� URGRZLVNRZ\FK�Z� WDNLP�
VWRSQLX�� Z� MDNLP� PR H� WH� ]DVRE\� RGEXGRZD �� 7R�
PLDVWR��NWyUHJR� UR]ZyM� MHVW� VWRSQLRZ\��SU]HP\ ODQ\�
L� FHORZ\´��� NWyUHJR� UR]ZyM� RJUDQLF]D� GR� PLQLPXP�
SUHVM � QD� URGRZLVNR� QDWXUDOQH�� JG]LH� ZGUD DQH� V
]DVDG\� ]UyZQRZD RQHJR� UR]ZRMX�� PL G]\� LQQ\PL�
Z�SURFHV�SODQRZDQLD�SU]HVWU]HQQHJR��FR�JZDUDQWXMH�
]DSHZQLHQLH�GED R FL�R�MDNR URGRZLVND��Z D FLZH�

����3U]\N DGRZH�DVSHNW\�]LHORQHM�DUFKLWHNWXU\��2SUDF��Z DVQH
����([HPSODU\�DVSHFWV�RI�JUHHQ�DUFKLWHFWXUH��7KH�DXWKRUV¶�RZQ�UHVHDUFK

�� .�� 7]RXODV�� .�� .RUSHOD�� 6�� 9HQQ�� 9�� <OL�3HONRQHQ��
$�� .D PLHUF]DN�� -�� 1LHPHOD�� 3�� -DPHV�� 3URPRWLQJ� HFRV\VWHP�
DQG� KXPDQ�KHDOWK� LQ� XUEDQ� DUHDV� XVLQJ�*UHHQ� ,QIUDVWUXFWXUH��
$� OLWHUDWXUH� UHYLHZ�� Ä/DQGVFDSH� DQG� 8UEDQ� 3ODQQLQJ´�� �������
������V�����±����

�� =�� 3DV]NRZVNL��0LDVWR� LGHDOQH� Z� SHUVSHNW\ZLH� HXURSHMVNLHM�
L� MHJR�]ZL ]NL�]�XUEDQLVW\N �ZVSy F]HVQ ��8QLYHUVLWDV��.UDNyZ�
������V������



��

]DU] G]DQLH� ]DVREDPL�� UDFMRQDOQH� JRVSRGDURZDQLH�
WHUHQDPL�� SRGHMPRZDQLH� SURHNRORJLF]Q\FK� UR]ZL �
]D � Z� ZDUVWZLH� WHFKQRORJLF]QR�WHFKQLF]QHM� RUD]�
GEDQLH� R� RGSRZLHGQL � RUJDQL]DFM � WHUHQyZ� SXEOLF]�
Q\FK��]�QDFLVNLHP�QD�Z\VRNL�XG]LD �SRZLHU]FKQL�ELR�
ORJLF]QLH�F]\QQ\FK���:D QD�MHVW�UyZQLH �UROD�]LHOHQL�
Z� SURFHVLH� HNRORJL]DFML�PLDVWD� SH QL FD� IXQNFMH� LQ�
\QLHU\MQR�WHFKQLF]QH� �P�LQ�� RVXV]DQLH� WHUHQyZ�� W X�
PLHQLH� KD DVX�� Z]PDFQLDQLH� VNDUS� L� QDV\SyZ��� JR�
VSRGDUF]H� �P�LQ�� ]ELyU� JU]\EyZ�� RZRFyZ� OH Q\FK�
RUD]� SR]\VNLZDQLH� GUHZQD��� VSR HF]QR�NXOWXURZH�
�P�LQ�� UHNUHDF\MQR�Z\SRF]\QNRZH�� HGXNDF\MQH��
F]\� IXQNFMH� ]GURZRWQH��ZS \ZDM FH� QD� NRQG\FM ¿��
]\F]Q � L� SV\FKLF]QH� VDPRSRF]XFLH� MHM� X \WNRZQL�
NyZ���:�]ZL ]NX�]�W\P�ZV]HONLH�G]LD DQLD�QD�U]HF]�
]ZL NV]DQLD�XG]LD X�WHUHQyZ�]LHOHQL�Z�PLDVWDFK��RG�
JU\ZDM �QLHEDJDWHOQ �URO �GOD�SRSUDZ\�MDNR FL� URGR�
ZLVND�Z�W\FK�MHGQRVWNDFK�DGPLQLVWUDF\MQ\FK��

.OXF]RZ � URO � Z� SRSUDZLH� MDNR FL� URGRZLVND�
QDOH \� SU]\SLVD � LQZHVW\FMRP� ]� ]DNUHVX� ]LHORQHM�
DUFKLWHNWXU\��:D QH� MHVW�� E\� SURMHNWRZD � QLH� W\ONR�
SRMHG\QF]H� EXG\QNL�� NWyUH� E G � VSH QLD \� NU\WHULD�
]UyZQRZD RQHJR� UR]ZRMX�� DOH� NUHRZD � SU]HVWU]H
]XUEDQL]RZDQ � Z� VSRVyE� NRPSOHNVRZ\� L� SHUVSHN�
W\ZLF]Q\���=LHORQD�DUFKLWHNWXUD�WR�QLH�W\ONR�SRG D�
QLH�]D�LQQRZDFMDPL�WHFKQRORJLF]Q\PL�Z�EXGRZQLF�
WZLH�WDNLPL��MDN�SDQHOH�V RQHF]QH�F]\�WH �WHUPLF]QH�
V]\E\�� 1DOH \� VSRMU]H � QD� ]LHORQ � DUFKLWHNWXU
Z� VSRVyE� KROLVW\F]Q\�� E\� QLH� ]DWUDFL � J EV]HJR�

]QDF]HQLD�RGQRV] FHJR�VL �QLH�W\ONR�GR�NZHVWLL�HNR�
QRPLF]Q\FK�� DOH� SU]HGH�ZV]\VWNLP�GR�SUR URGRZL�
VNRZ\FK�L�SURVSR HF]Q\FK��

=LHORQD�DUFKLWHNWXUD�MDNR�HOHPHQW�
EXGRZQLFWZD�]UyZQRZD RQHJR�

=LHORQD� DUFKLWHNWXUD� F]\� WU]\� NRU]\ FL�� JRVSR�
GDUF]H��SRSU]H]�P�LQ��]PQLHMV]HQLH�]X \FLD�HQHUJLL���
VSR HF]QH� �SRSU]H]�P�LQ�� ]DEH]SLHF]HQLH� ]GURZHJR�
L�EH]SLHF]QHJR� URGRZLVND� \FLD�L�SUDF\��RUD]�HNR�
ORJLF]QH� �SRSU]H]� P�LQ�� RV]F] GQH� JRVSRGDURZD�
QLH� WHUHQHP��ZSLVXM F� VL �Z� LGHH� HNRUR]ZRMX��� -HM�
Z\PLHUQ\P� ZVND QLNLHP� PR H� E\ � EXGRZQLFWZR�
]UyZQRZD RQH�� XZDUXQNRZDQH� FL OH� RNUH ORQ\PL�
UHJX DPL�� Z UyG� NWyU\FK� Z\PLHQLD� VL � P�LQ�� HIHN�
W\ZQH� Z\NRU]\VWDQLH� RGQDZLDOQ\FK� UyGH � HQHU�
JLL�� HQHUJRRV]F] GQR � ]DVWRVRZDQ\FK�PDWHULD yZ��
VWRVRZDQLH� VXURZFyZ� SU]\MD]Q\FK� URGRZLVNX�
L� GDM F\FK� VL � SRQRZQLH� Z\NRU]\VWD �� ]DSRELHJD�
QLH�]DQLHF]\V]F]HQLRP�SRZLHWU]D��ZRG\�RUD]�JOHE\��
]LQWHJURZDQLH�LQZHVW\FML�]H� URGRZLVNLHP�SU]\URG�
QLF]\P� L� VSR HF]Q\P� RUD]� RV]F] GQH� X \WNRZDQLH�
WHUHQX���%XGRZQLFWZR�]UyZQRZD RQH��PR H�]DWHP�
UR]ZL ]\ZD � V]HUHJ� SUREOHPyZ� URGRZLVNRZ\FK�
SRSU]H]�ZSURZDG]DQLH� LQQRZDF\MQ\FK� WHFKQRORJLL��
SRSUDZ � HIHNW\ZQR FL� HQHUJHW\F]QHM� RUD]� ]ZL N�
V]HQLD� XG]LD X� HQHUJLL� RGQDZLDOQHM� Z� FD R FLR�
ZHM� SURGXNFML� HQHUJLL��� FR� ]RVWD R�Z\ND]DQH� SU]H]�

�� .��5RJDWND��$��/HZDQGRZVND��=UyZQRZD RQ\�UR]ZyM�Z�NRQ�
WHN FLH�SODQRZDQLD�SU]HVWU]HQQHJR�±�SU]\N DG�RVLHGOD�-DU�Z�7R�
UXQLX��>Z�@�$��6XW��0��7HUOHFND��UHG����:\EUDQH�DVSHNW\�RFKURQ\�
URGRZLVND�� :\GDZQLFWZR� $UPDJUDI�� .URVQR� ������ V�� ���±
�����0��/H QLFNL��$��/HZDQGRZVND��&RQWHPSRUDU\�&RQFHSWV�RI�
D�&LW\�LQ�WKH�&RQWH[W�RI�6XVWDLQDEOH�'HYHORSPHQW��3HUVSHFWLYH�
RI�+XPDQLWLHV�DQG�1DWXUDO� 6FLHQFHV�� Ä3UREOHP\�HNRUR]ZRMX´��
�������������V����±���
�� 5��6��8OULFK��5��)��6LPRQVW��%��'��/RVLWRW��(��)LRULWRW��0��$��
0LOHVW�� 0�� =HOVRQW�� 6WUHVV� UHFRYHU\� GXULQJ� H[SRVXUH� WR� QDWX�
UDO� DQG� XUEDQ� HQYLURQPHQWV�� Ä-�� (QYLURQ�� 3V\FK�´�� ���� ������
V�� ���±����� 7�� 7DNDQR�� .�� 1DNDPXUD�� 0�� :DWDQDEH�� 8UEDQ�
UHVLGHQWLDO�HQYLURQPHQWV�DQG�VHQLRU�FLWL]HQV¶� ORQJHYLW\� LQ�PHJ�
DFLW\� DUHDV�� WKH� LPSRUWDQFH�RI�ZDONDEOH�JUHHQ� VSDFHV�� Ä-��(S�
LGHPLRO��&RPPXQ�´������������V�����±�����.��-��*DVWRQ��3��+��
:DUUHQ��.��7KRPSVRQ��5��0��6PLWK��8UEDQ�GRPHVWLF�JDUGHQV�
�,9��� WKH� H[WHQW� RI� WKH� UHVRXUFH� DQG� LWV� DVVRFLDWHG� IHDWXUHV��
Ä%LRGLYHUV��&RQVHUY�´������������V������±������-��'��0DUVKDOO��
8UEDQ� ODQG� DUHD� DQG� SRSXODWLRQ� JURZWK�� D� QHZ� VFDOLQJ� UHOD�
WLRQVKLS� IRU�PHWURSROLWDQ� H[SDQVLRQ�� Ä8UEDQ� 6WXGLHV´�� ��������
������V������±������$��/��0D\HU��:��'��6KXVWHU��-��-��%HDXOLHX��
0��(��+RSWRQ��/��.��5KHD��$��+��5R\��+��:��7KXUVWRQ��%XLOGLQJ�
JUHHQ� LQIUDVWUXFWXUH� YLD� FLWL]HQ�SDUWLFLSDWLRQ��$� VL[� \HDU� VWXG\�
LQ� WKH� 6KHSKHUG� &UHHN� �2KLR��� Ä(QYLURQPHQWDO� 3UDFWLFH´�� ����
������ V�� ��±���� &K�� %HUWUDP�� .�� 5HKGDQ]��7KH� UROH� RI� XUEDQ�

JUHHQ� VSDFH� IRU� KXPDQ�ZHOO�EHLQJ�� QU� ������.LHO� ,QVWLWXWH� IRU�
WKH� :RUOG� (FRQRP\�� ,QVWLWXWH� )RU� 1HZ� (FRQRPLF� 7KLQNLQJ��
������'��6]\PD VND��$��/HZDQGRZVND��.��5RJDWND��7HPSRUDO�
WUHQG�RI�JUHHQDUHDV�LQ�3RODQG�EHWZHHQ����� DQG�������Ä8UEDQ�
)RUHVWU\�	�8UEDQ�*UHHQLQJ´���������������V������±������
�� $��/HZDQGRZVND��(NRLQQRZDFMH�Z� ]UyZQRZD RQ\P�EXGRZ�
QLFWZLH�±�ZSURZDG]HQLH�GR�]DJDGQLHQLD��Ä(GXNDFMD�ELRORJLF]QD�
L� URGRZLVNRZD´�����������V����±���
�� 0�� /H QLFNL�� $�� /HZDQGRZVND�� =LHORQD� DUFKLWHNWXUD�
MDNR� LVWRWRZR� ZD Q\� HOHPHQW� PLDVWD� ]UyZQRZD RQHJR�� >Z�@�
$��.OH WD��0�7HUOHFND��UHG����=UyZQRZD RQ\�UR]ZyM�±�LGHD�F]\�
NRQLHF]QR "��:\GDZQLFWZR�$UPDJUDI�� .URVQR� ������ V�� ���±
�����.��5RJDWND��6�� URGD�0XUDZVND��-��%LHJD VND��(��*U]HODN�
�.RVWXOVND��-��&KRGNRZVND�0LV]F]XN�� URGRZLVNR�SU]\URGQLF]H�
D�SODQRZDQLH�SU]HVWU]HQQH�� Ä1LHUyZQR FL�6SR HF]QH� D�:]URVW�
*RVSRGDUF]\´������������V�����±����
�� 0�� ,ZDQHN��:� SRV]XNLZDQLX� ]QDF]HQLD� DUFKLWHNWXU\� HNROR�
JLF]QHM�±�FL J R �KLVWRU\F]QD�DUFKLWHNWXU\�ZVSy F]HVQHM��7HND�
.RP�� $UFK�� 8UE�� 6WXG�� .UDMREU��� 2/� 3$1�� ������ V�� ��±����
/�� .DPLRQND�� $UFKLWHNWXUD� Z� URGRZLVNX� ]UyZQRZD RQ\P��
Ä3UREOHP\� (NRORJLL´�� ������� ������ V�� ��±���� 0�� /H QLFNL��
$��/HZDQGRZVND��&RQWHPSRUDU\�����RS��FLW�
�� -�� &KRGNRZVND�0LV]F]XN�� '�� 6]\PD VND��0RGHUQLVDWLRQ� RI�
SXEOLF�EXLOGLQJV�LQ�3ROLVKWRZQV�DQG�WKH�FRQFHSW�RI�VXVWDLQDEOH�
EXLOGLQJ��Ä4XDHVWLRQHV�*HRJUDSKLFDH´���������������V����±���



��

�.RPLVM �(XURSHMVN �Z�GRNXPHQFLH�,QLFMDW\ZD�U\Q�
NyZ� SLRQLHUVNLFK� GOD� (XURS\�� MDNR� MHGHQ� ]� V]H FLX�
SRWHQFMD yZ� LQQRZDF\MQ\FK�� VSU]\MDM F\FK� NRQ�
NXUHQF\MQR FL� L� WZRU]HQLX� QRZ\FK� PLHMVF� SUDF\�
Z� 8QLL� (XURSHMVNLHM��� =GDQLHP� NRPLVML�� SD VWZD�
F] RQNRZVNLH�SRZLQQ\�G \ �GR�SRSUDZ\�HIHNW\Z�
QR FL�HQHUJHW\F]QHM�]DVREyZ�PLHV]NDQLRZ\FK�L�EX�
G\QNyZ� SXEOLF]Q\FK�� SURPXM F� MHGQRF]H QLH� VWR�
VRZDQLH� Ä]LHORQ\FK´� Z\UREyZ� EXGRZODQ\FK�� W\P�
VDP\P�EXG\QNL� WH�SRZLQQ\�RVL JD � MDN�QDMZ\ V]H�
VWDQGDUG\�HIHNW\ZQR FL�HQHUJHW\F]QHM� L�E\ �SRGGD�
ZDQH�UHJXODUQHM�FHUW\¿�NDFML����: UyG�NU\WHULyZ�EX�
GRZQLFWZD� ]UyZQRZD RQHJR�Z\PLHQLD� VL � QDMF] �
FLHM�NZHVWLH�]ZL ]DQH�]�
±� HQHUJL �±�]PQLHMV]HQLH�]X \FLD�HQHUJLL��NRU]\VWD�

QLH� ]� RGQDZLDOQ\FK� UyGH � HQHUJLL�� Z\NRU]\VW\�
ZDQLH�WHFKQRORJLL�SDV\ZQ\FK�

±� MDNR FL URGRZLVND�ZHZQ WU]QHJR�±�UHGXNFMD�SR�
]LRPX�KD DVX��R ZLHWOHQLH�Z�SRPLHV]F]HQLDFK�Z�MDN�
QDMZL NV]\P� VWRSQLX� QDWXUDOQH�� VWRVRZDQLH�PD�
WHULD yZ�QLHHPLWXM F\FK� V]NRGOLZ\FK� VXEVWDQFML�

±� Z\NRU]\VW\ZDQ\PL� PDWHULD DPL� EXGXOFRZ\PL�
±� PDWHULD \� SRFKRG]HQLD� UR OLQQHJR� �EDPEXV��
V RPD��GUHZQR��� D� WDN H� VXURZFH�ZWyUQH�SRFKR�
G] FH� ]� UHF\NOLQJX� �RGSDG\� EHWRQRZH�� FHJLHO�
QLDQH��PHWDOH�]�RG]\VNX��

±� ]UyZQRZD RQ\P�SURMHNWHP�±�]PQLHMV]HQLH�NRV]�
WyZ� X \WNRZDQLD� EXG\QNX�� RJUDQLF]HQLH� LOR FL�
Z\WZDU]DQ\FK�RGSDGyZ��
%DGDF]H ZVND]XM �� H� ]UyZQRZD RQH� EXGRZ�

QLFWZR� ]PQLHMV]D� UHGQLR� ]X \FLH� HQHUJLL� RG� ����
GR������HPLVM �GZXWOHQNX�Z JOD�RG�����GR������
D� ]X \FLH� ZRG\� R� ������� %\� PyF� U]HWHOQLH� RFH�
QL � UHDOL]DFM � Z\PRJyZ� URGRZLVNRZ\FK� ]RVWD \�
ZSURZDG]RQH� RNUH ORQH� V\VWHP\� FHUW\¿�NDF\MQH��
1DMSRSXODUQLHMV]H�]�QLFK� WR�%5(($0�RUD]�/(('��
SU]H]QDF]RQH� GOD� ZLDGRP\FK� LQZHVWRUyZ�� NWy�
U]\� RSUyF]� NRU]\ FL� ¿�QDQVRZ\FK� L� RV]F] GQR FL�
Z� ]DNUHVLH� HQHUJLL�� FKF � UyZQLH � HNVSRQRZD � WUR�
VN �R� URGRZLVNR�QDWXUDOQH�RUD]�NRPIRUW� L�]GURZLH�
X \WNRZQLNyZ�� 7DNLH� SRGHM FLH� ZVSy F]H QLH� VSR�
W\ND�VL �]�GX \P�X]QDQLHP�QDMHPFyZ��NWyU]\�FHQL

QLH�W\ONR�DVSHNW\�HNRQRPLF]QH��DOH�UyZQLH �SURVSR�
HF]QH�L�SUR URGRZLVNRZH���

:�3ROVFH�GR�NR FD������ URNX�E\ R�����EXG\Q�
NyZ� SRVLDGDM F\FK� FHUW\¿�NDW� EXGRZQLFWZD� HNR�
ORJLF]QHJR�� Z� W\P� ���� SRVLDGDM F\FK� FHUW\¿�NDW�
%5(($0� L� ��� /(('�� /LF]ED� WD� QLH� MHVW� UyZQR�
]QDF]QD� ]� OLF]E � Z\GDQ\FK� FHUW\¿�NDWyZ�� ERZLHP�
MHGHQ�EXG\QHN�PR H�E\ �RFHQLDQ\�Z�NLONX�NDWHJR�
ULDFK��1LHPQLHM� OLF]ED�EXG\QNyZ�]LHORQ\FK� ]� URNX�
QD� URN� G\QDPLF]QLH� Z]UDVWD� RG� URNX� ������ NLHG\�
UR]SRF] WR�FHUW\¿�NDFMH�EXG\QNyZ�Z�3ROVFH�Z�Z\�
PLHQLRQ\FK�V\VWHPDFK�

%U\W\MVNL� V\VWHP� FHUW\¿�NDF\MQ\� %5(($0� MHVW�
Z� 3ROVFH� EDUG]LHM� SRSXODUQ\� QL � MHJR� RGSRZLHG�
QLN� ]H� 6WDQyZ� =MHGQRF]RQ\FK�� FR� Z\QLND� ]� EDU�
G]LHM� U\JRU\VW\F]QHJR� V\VWHPX� RFHQ� ]DVWRVRZD�
Q\FK� Z� /(('� �LO�� ���� %5(($0�Z\NRU]\VW\ZDQ\�
MHVW� Z� SRQDG� ��� NUDMDFK� ZLDWD�� ]D � /(('�Z� ����
SD VWZDFK�QD�FD \P� ZLHFLH��:�V\VWHPLH�%5(($0�
IXQNFMRQXMH�V]H �RFHQ�SRF]\QDM F�RG�8QFODVVL¿�HG��
3DVV��*RRG��9HU\�*RRG��([FHOOHQW� GR�2XWVWDQGLQJ��
:� 3ROVFH� QDMZL FHM� FHUW\¿�NDWyZ�� F]\OL� ���� Z\�
VWDZLRQR� ]� RFHQ �9HU\�*RRG��Z�GDOV]HM� NROHMQR FL�
]�QRW �([FHOOHQW���������

3UDZLH� SR RZD� EXGRZQLFWZD� ]UyZQRZD RQHJR�
WM�������]ORNDOL]RZDQD�MHVW�Z�ZRMHZyG]WZLH�PD]R�
ZLHFNLP��Z�SU]HZD DM FHM�ZL NV]R FL�Z�:DUV]DZLH��
:RMHZyG]WZDPL��Z�NWyU\FK�UyZQLH �SRGHMPRZDQH�
V � LQZHVW\FMH�Z� ]DNUHVLH� EXGRZQLFWZD� ]UyZQRZD�
RQHJR�V ��PD RSROVNLH�����EXG\QNyZ���ZLHONRSRO�
VNLH� ���� EXG\QNL��� GROQR O VNLH� ���� EXG\QNL�� RUD]�
O VNLH�����EXG\QNyZ���1DWRPLDVW�ZRMHZyG]WZR�OX�
EXVNLH�QLH�PD� DGQHJR��NWyU\�SRVLDGD E\�FHUW\¿�NDW�
EXGRZQLFWZD�HNRORJLF]QHJR��

1D�SRGNUH OHQLH�]DV XJXMH�IDNW�� H�����FHUW\¿��
NRZDQ\FK� EXG\QNyZ�Z� 3ROVFH� WR� EXG\QNL� QRZH��
=H� Z]JO GX� QD� IXQNFMH� RELHNWyZ� RWU]\PXM F\FK�
FHUW\¿�NDW� SU]HZD DM � ELXURZFH�� NWyUH� VWDQRZL
����ZV]\VWNLFK�EXG\QNyZ�FHUW\¿�NRZDQ\FK��=OR�
NDOL]RZDQH� V �RQH�QDMF] FLHM�Z�GX \FK�PLDVWDFK�
WDNLFK�� MDN�:DUV]DZD��.UDNyZ�� 3R]QD �� yG � F]\�
:URF DZ��

�� .20������� ���� .RPXQLNDW� .RPLVML� GR� 5DG\�� 3DUODPHQWX�
(XURSHMVNLHJR�� (XURSHMVNLHJR� .RPLWHWX� (NRQRPLF]QR�6SR�
HF]QHJR�RUD]�.RPLWHWX�5HJLRQyZ��,QLFMDW\ZD�U\QNyZ�SLRQLHU�
VNLFK�GOD�(XURS\��.RPLVMD�(XURSHMVND��%UXNVHOD�������������
��� /��&]DUQHFNL�� -��7ZRUHN��6��:DOO��%XGRZQLFWZR� ]UyZQRZD�
RQH� Z� 3ROVFH�� ������ KWWS���ZZZ�LQ]\QLHUEXGRZQLFWZD�SO�Z\�
GDU]HQLD�RBW\PBVLHBPRZL�DUW\NXO�EXGRZQLFWZRB]URZQRZD]R�
QHBZBSROVFH������>GRVW S������������@��

��� $��$VODP��6��7DULT��:��$��$��6\HG��6��6��$OL��*UHHQ�$UFKL�
WHFWXUH�	�(QYLURQPHQWDO�%HQH¿�WV��$�5HYLHZ�:LWK�5HIHUHQFH�7R�
(QHUJ\� 'H¿�FLHQW� 3DNLVWDQ�� Ä6FL�� ,QW�� �/DKRUH�´�� ������� ������
V�����±����
��� '�� 6]\PD VND�� 0�� .RURONR�� (�� *U]HODN�.RVWXOVND��$�� /H�
ZDQGRZVND��(NRLQQRZDFMH�Z�PLH FLH��:\GDZQLFWZR�1DXNRZH�
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=LHORQD�LQIUDVWUXNWXUD�Z�NRQWHN FLH�
HNRORJL]DFML�PLDVWD

=LHORQD�LQIUDVWUXNWXUD�PLDVWD�GH¿�QLRZDQD�Z�VSR�
VyE� ]LQWHJURZDQ\�� F]\OL� RGQRV] FD� VL � GR� REV]D�
UyZ� SRNU\W\FK� UR OLQQR FL � OXE� ZRG �� QDZL ]XMH�
WDN H�GR�LGHL�]LHORQHM�DUFKLWHNWXU\��JG\ �IRUP\�]LH�
OHQL�PRJ �E\ �Uy QH��QS��]LHORQH�GDFK\�RUD]�IDVDG\�
EXG\QNyZ�ZSLVXM � VL � Z� WHQ� XN DG� EDUG]R� F]\WHO�
QLH�� .RU]\ FL� ]� UR]EXGRZ\� ]LHORQHM� LQIUDVWUXNWXU\�
Z�PLH FLH�V �EDUG]R�GX H� L�SRNU\ZDM �VL �]�NRU]\�
FLDPL� SRZL NV]DQLD� WHUHQyZ� ]LHOHQL� Z� PLDVWDFK��
SRZL NV]DQLD�SRZLHU]FKQL�ELRORJLF]QLH�F]\QQHM��FR�
MHVW�LVWRWQH�GOD�SURFHVX�HNRORJL]DFML�PLDVWD��

6SRSXODU\]RZD \� WHQ� SURFHV� GRNXPHQW\� WDNLH��
MDN�6WUDWHJLD�DGDSWDFML�3ROVNL�GR�]PLDQ NOLPDWX�RUD]�
6WUDWHJLF]Q\�SODQ�DGDSWDFML�GOD�VHNWRUyZ�L�REV]DUyZ�
ZUD OLZ\FK�QD�]PLDQ\�NOLPDWX�GR�URNX�������Z�NWy�
U\FK� ZVND]XMH� VL � QD� ]LHOH � MDNR� MHGHQ� ]� NOXF]R�
Z\FK�HOHPHQWyZ�VWDELOL]XM F\FK�L�NRU]\VWQLH�ZS \�
ZDM F\FK�QD�NOLPDW��

6WUDWHJLH� DGDSWDFML� GR� ]PLDQ� NOLPDWX� V � GRSLHUR�
Z� ID]LH� SU]\JRWRZDZF]HM�� ]DWHP� NLHUXQNL� UR]ZRMX�
]LHORQHM� LQIUDVWUXNWXU\� ]RVWD \� Z\]QDF]RQH� Z� SOD�
QDFK� JRVSRGDUNL� QLVNRHPLV\MQHM�� :� GRNXPHQWDFK�
W\FK� ]LHORQH� GDFK\� L� FLDQ\� ]RVWD \� RNUH ORQH� MDNR�

LQQRZDF\MQH� G]LD DQLD� QD� U]HF]� JRVSRGDUNL� QLVNR�
HPLV\MQHM�� :� SODQDFK� SRGNUH OD� VL �� H� WZRU]HQLH�
QRZ\FK�IRUP�]LHOHQL�PLHMVNLHM��V]F]HJyOQLH�Z�NZDU�
WD DFK�]ZDUWHM�]DEXGRZ\��PL G]\�LQQ\PL�]LHORQ\FK�
GDFKyZ� RUD]� ]LHORQ\FK� FLDQ�� ]ZL NV]D� ]GROQR FL�
SRFK DQLDQLD�GZXWOHQNX�Z JOD�]�DWPRVIHU\��D� WDN H�
G]LD D�ZVSRPDJDM FR�Z�]DNUHVLH�RJUDQLF]DQLD�HPL�
VML� JD]yZ� FLHSODUQLDQ\FK� L� LQQ\FK� ]DQLHF]\V]F]H
]� SR]RVWD \FK� VHNWRUyZ� �V]F]HJyOQLH� ]� WUDQVSRUWX���
7HJR� W\SX� UR]ZL ]DQLD� V � SRSXODUQH� MX � RG� GDZQD�
Z�ZLHOX�NUDMDFK��QS�� ]LHOH �QD�GDFKDFK� �LO�� ���RUD]�
Z\NRU]\VWDQLH� SQ F]\� QD� HNUDQDFK� Z]G X � DXWR�
VWUDG�� :� W\FK� QHZUDOJLF]Q\FK� PLHMVFDFK� ]LHOH
RJU\ZD� ]QDF] F � URO �� VSURZDG]DM F � VL � QLH� W\ONR�
GR�W XPLHQLD�KD DVX��DOH�WDN H�]DWU]\P\ZDQLD�]DQLH�
F]\V]F]H �JHQHURZDQ\FK�SU]H]�UXFK�VDPRFKRGRZ\��
7H�Z D FLZR FL�]LHOHQL�VN RQL \�ZLHOX�PLHV]ND FyZ�
PLDVW� SR XGQLRZHM�$QJOLL� GR� QDVDG]H � UR OLQQR FL�
SU]HG�GRPDPL�� DE\�QLZHORZD �Z�VSRVyE�QDWXUDOQ\�
QLHNRU]\VWQH� RGG]LD \ZDQLH� PRWRU\]DFML� �LO�� ����
5R OLQQR � Z\VW SXM FD� ZRNy � GRPyZ� MHGQRUR�
G]LQQ\FK� WR� QDMF] FLHM� UR OLQQR � NU]HZLDVWD� RUD]�
GU]HZD�Z�IRUPLH� \ZRS RWyZ�

,QQRZDF\MQH�LQVWDODFMH��Z�SRVWDFL�]LHORQ\FK�RJUR�
GyZ� QD� GDFKDFK� F]\� \Z\FK� FLDQ�� SRZLQQ\� E\
XZ]JO GQLDQH� Z� ORNDOQ\FK� SODQDFK� UR]ZRMX� GDQHM�

���%XG\QNL�SRVLDGDM FH�FHUW\¿�NDW�%5(($0�OXE�/(('�Z�3ROVFH�Z������U��2SUDF��QD�SRGVW��GDQ\FK�]�3/*%&
���%XLOGLQJV�ZLWK�%5(($0�RU�/(('�FHUWL¿�FDWH�LQ�3RODQG�LQ�������%DVHG�RQ�GDWD�IURP�3/*%&
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���5R OLQQR �SU]HG�GRPDPL�Z�+LJK�:\FRPEH��$QJOLD���)RW��$��/HZDQGRZVND�������U�
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MHGQRVWNL� DGPLQLVWUDF\MQHM�� 3U]HGVL Z]L FLD� Z� W\P�
]DNUHVLH� ]RVWD \� SRF]\QLRQH� SU]H]� MHGQRVWNL� VDPR�
U] GX� WHU\WRULDOQHJR�� NWyUH�ZSLVD \� LQZHVW\FMH� ]� ]D�
NUHVX�]LHORQ\FK�GDFKyZ� L� FLDQ�Z�SODQ\�JRVSRGDUNL�
QLVNRHPLV\MQHM�Z�QLHNWyU\FK�JPLQDFK�Z�3ROVFH��P�LQ��
:DUV]DZD��:URF DZ��/XEOLQ��3R]QD ���=DXZD \ �MHG�
QDN�QDOH \�� H�Z�QLHNWyU\FK�SROVNLFK�PLDVWDFK�IXQN�
FMRQXM � MX �]LHORQH�GDFK\� L� FLDQ\� �LO�� ���� ,FK� OLF]ED�
QLH� MHVW� GX D�� FKRFLD � ]Uy QLFRZDQLH� SU]HVWU]HQQH�
ZVND]XMH�� L �]ORNDOL]RZDQH�V �QDMF] FLHM�Z�GX \FK�
PLDVWDFK� WDNLFK�� MDN� :DUV]DZD�� 3R]QD �� :URF DZ��
.UDNyZ��*GD VN��*G\QLD��0R QD�WHJR�W\SX�LQVWDODFMH�
UyZQLH �VSRWND �Z�PQLHMV]\FK�PLHMVFRZR FLDFK��MDN�
,ZRQLF]�=GUyM��.XGRZD�=GUyM��&]DV DZ��&R�FLHNDZH�
ZL NV] � SRSXODUQR FL � Z� 3ROVFH� FLHV] � VL � RJURG\�
XV\WXRZDQH�QD�GDFKDFK��QL �]LHORQH� FLDQ\��

-HGQ\P�]�QDMEDUG]LHM�]QDQ\FK�RJURGyZ�QD�GDFKX�
MHVW�]LHORQ\�GDFK�%LEOLRWHNL�8QLZHUV\WHWX�:DUV]DZ�
VNLHJR��2JUyG�G]LHOL� VL � QD� NLOND�ZQ WU]�� NWyUH� ]R�
VWD \� ]DSURMHNWRZDQH� MDNR� RGU EQH� RJURG\�� 2JUyG�
= RW\�� 2JUyG� .DUPLQRZ\�� 2JUyG� =LHORQ\�� 2JUyG�
6UHEUQ\�� .D G\� ]� QLFK� FKDUDNWHU\]XMH� VL � LQQ\P�
GRERUHP�JDWXQNRZ\P� UR OLQ�� VNRPSRQRZDQ\FK� ]H�

Z]JO GX�QD�NRORU\VW\N ��,QQ\�SU]\N DG�WR�RJUyG�QD�
GDFKX�&HQWUXP�1DXNL�.RSHUQLN�Z�:DUV]DZLH��NWyU\�
WZRU]\�SU]HVWU]H �VSDFHURZ �]�ZLGRNLHP�QD�:LV ��
GDFK\�6WDUHJR�0LDVWD� L� 6WDGLRQ�1DURGRZ\��1DOH \�
SU]\SXV]F]D �� H�WDNLH�UR]ZL ]DQLD�E G �VWDZD �VL
FRUD]�EDUG]LHM�SRSXODUQH��QLH�W\ONR�]�XZDJL�QD�NZH�
VWLH�HVWHW\F]QH��DOH�SU]HGH�ZV]\VWNLP�]H�Z]JO GX�QD�
ZDORU\� URGRZLVNRZH�L�HNRQRPLF]QH�

3RGVXPRZDQLH

=LHORQD� DUFKLWHNWXUD� ]\VNXMH� FRUD]� EDUG]LHM� QD�
]QDF]HQLX��SRQLHZD �JHQHUXMH�ZLHOH�NRU]\ FL��NWyUH�
RGQRV] �VL �QLH�W\ONR�GR�DVSHNWyZ�HNRQRPLF]Q\FK��
DOH�SU]HGH�ZV]\VWNLP�GR�HNRORJLF]Q\FK��,QZHVW\FMH�
]�]DNUHVX�EXGRZQLFWZD�]UyZQRZD RQHJR�ZS \ZDM
QD� REQL HQLH� NRV]WyZ� HNVSORDWDFML� EXG\QNyZ�� ,FK�
ZQ WU]H� SRVLDGD� OHSV]\� PLNURNOLPDW� SU]\F]\QLDM F�
VL � GR� ]ZL NV]HQLD� NRPIRUWX� X \WNRZDQLD� WDNLFK�
RELHNWyZ� RUD]� SRSUDZ\� ZDUXQNyZ� GR� SUDF\� L� \�
FLD�� &HUW\¿�NDFMD� HNRORJLF]QD� EXG\QNX� GRGDWNRZR�
ZS \ZD� QD� ]ZL NV]HQLH� MHJR� ZDUWR FL� U\QNRZHM��
,VWRWQ\� MHVW� WDN H� DVSHNW� HVWHW\]DFML� SU]HVWU]HQL�

���/RNDOL]DFMD�]LHORQ\FK�GDFKyZ�L� FLDQ�Z�PLDVWDFK�Z�3ROVFH��OHJHQGD����±�]LHORQH�GDFK\����±�]LHORQH� FLDQ\��
2SUDF��Z DVQH��QD�SRGVW��GDQ\FK�]�KWWS���ZZZ�RJURGQDGJORZD�SO�

���/RFDOL]DWLRQ�RI�JUHHQ�URRIV�DQG�ZDOOV�LQ�3ROLVK�WRZQV��OHJHQGV����±�JUHHQ�URRIV����±�JUHHQ�ZDOOV��
%DVHG�RQ�GDWD�IURP�KWWS���ZZZ�RJURGQDGJORZD�SO�
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PLHMVNLHM� SRSU]H]� VWRVRZDQLH� HNRUR]ZL ]D �� NWyUH�
QDMF] FLHM�Z�QDWXUDOQ\�L�HVWHW\F]Q\�VSRVyE�ZNRP�
SRQRZXM �VL �RWRF]HQLH��3URMHNWRP�WHJR�W\SX�WRZD�
U]\V]\� KDUPRQLMQD� L� ERJDWD� DUDQ DFMD� WHUHQyZ� ]LH�
OHQL�Z�RWRF]HQLX�

$QDOL]D�]MDZLVND�EXGRZQLFWZD�]UyZQRZD RQHJR�
Z\ND]D D�� H�Z� 3ROVFH�Z\VW SXM � REHFQLH� VSU]\MD�
M FH� ZDUXQNL� GR� SRGHMPRZDQLD� LQZHVW\FML� Z� W\P�
VHJPHQFLH� U\QNX� EXGRZODQHJR�� NWyU\� UR]ZLMD� VL
EDUG]R� G\QDPLF]QLH�� 1DOH \� VSRG]LHZD � VL �� L
]� URNX� QD� URN� SU]\E\ZD � E G]LH� RJURGyZ� QD� GD�
FKDFK� L� ]LHORQ\FK� FLDQ�� FR� ]DSHZQLD � E G]LH� NR�
U]\VWQ\�ZS \Z�QD�HNRV\VWHP�PLDVWD���

%LEOLRJUD¿�D�

$��$VODP��6��7DULT��:��$��$�� 6\HG�� 6�� 6��$OL��*UHHQ�
$UFKLWHFWXUH� 	� (QYLURQPHQWDO� %HQH¿�WV�� $� 5HYLHZ� :LWK�
5HIHUHQFH� 7R� (QHUJ\� 'H¿�FLHQW� 3DNLVWDQ�� Ä6FL�� ,QW�� �/D�
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&K�� %HUWUDP�� .�� 5HKGDQ]�� 7KH� UROH� RI� XUEDQ� JUHHQ�
VSDFH� IRU� KXPDQ�ZHOO�EHLQJ�� QU� ������ .LHO� ,QVWLWXWH� IRU�
WKH�:RUOG�(FRQRP\�� ,QVWLWXWH�)RU�1HZ�(FRQRPLF�7KLQ�
NLQJ�������

-��&KRGNRZVND�0LV]F]XN��'��6]\PD VND��0RGHUQLVD�
WLRQ�RI�SXEOLF�EXLOGLQJV�LQ�3ROLVK�WRZQV�DQG�WKH�FRQFHSW�
RI� VXVWDLQDEOH� EXLOGLQJ�� Ä4XDHVWLRQHV� *HRJUDSKLFDH´��
�������������V����±���

/�� &]DUQHFNL�� -�� 7ZRUHN�� 6�� :DOO�� %XGRZQLFWZR�
]UyZQRZD RQH� Z� 3ROVFH�� ������ KWWS���ZZZ�LQ]\QLHUEX�
GRZQLFWZD�SO�Z\GDU]HQLD�RBW\PBVLHBPRZL�DUW\NXO�EX�
GRZQLFWZRB]URZQRZD]RQHBZBSROVFH������ >GRVW S��
����������@�

.�� -�� *DVWRQ�� 3�� +�� :DUUHQ�� .�� 7KRPSVRQ�� 5�� 0��
6PLWK��8UEDQ�GRPHVWLF�JDUGHQV��,9���WKH�H[WHQW�RI�WKH�UH�
VRXUFH�DQG�LWV�DVVRFLDWHG�IHDWXUHV��Ä%LRGLYHUV��&RQVHUY�´��
����������V������±�����

0�� ,ZDQHN��:� SRV]XNLZDQLX� ]QDF]HQLD� DUFKLWHNWXU\�
HNRORJLF]QHM� ±� FL J R � KLVWRU\F]QD� DUFKLWHNWXU\� ZVSy �
F]HVQHM��7HND�.RP��$UFK��8UE��6WXG��.UDMREU���2/�3$1��
������V����±���

/��.DPLRQND��$UFKLWHNWXUD�Z� URGRZLVNX� ]UyZQRZD�
RQ\P��Ä3UREOHP\�(NRORJLL´����������������V����±���
.RPXQLNDW� .RPLVML� GR� 5DG\�� 3DUODPHQWX� (XURSHM�

VNLHJR�� (XURSHMVNLHJR� .RPLWHWX� (NRQRPLF]QR�6SR HF]�
QHJR� RUD]� .RPLWHWX� 5HJLRQyZ�� ,QLFMDW\ZD� U\QNyZ� SLR�
QLHUVNLFK� GOD� (XURS\�� .RPLVMD� (XURSHMVND�� %UXNVHOD��
�����������

$�� /HZDQGRZVND�� (NRLQQRZDFMH� Z� ]UyZQRZD RQ\P�
EXGRZQLFWZLH�±�ZSURZDG]HQLH�GR� ]DJDGQLHQLD�� Ä(GXND�
FMD�ELRORJLF]QD�L� URGRZLVNRZD´�����������V����±���

0�� /H QLFNL��$�� /HZDQGRZVND��=LHORQD� DUFKLWHNWXUD�
MDNR� LVWRWRZR� ZD Q\� HOHPHQW� PLDVWD� ]UyZQRZD RQHJR�

>Z�@�$��.OH WD��0��7HUOHFND��UHG����=UyZQRZD RQ\�UR]ZyM�
±� LGHD� F]\� NRQLHF]QR "��:\GDZQLFWZR�$UPDJUDI��.UR�
VQR�������V�����±����

0�� /H QLFNL��$�� /HZDQGRZVND��&RQWHPSRUDU\� &RQ�
FHSWV� RI� D� &LW\� LQ� WKH� &RQWH[W� RI� 6XVWDLQDEOH� 'HYHORS�
PHQW�� 3HUVSHFWLYH� RI� +XPDQLWLHV� DQG� 1DWXUDO� 6FLHQFHV��
Ä3UREOHP\�HNRUR]ZRMX´���������������V����±���

-�� '�� 0DUVKDOO�� 8UEDQ� ODQG� DUHD� DQG� SRSXODWLRQ�
JURZWK�� D� QHZ� VFDOLQJ� UHODWLRQVKLS� IRU�PHWURSROLWDQ� H[�
SDQVLRQ��Ä8UEDQ�6WXGLHV´����������������V������±������

$�� /�� 0D\HU�� :�� '�� 6KXVWHU�� -�� -�� %HDXOLHX�� 0�� (��
+RSWRQ��/��.��5KHD��$��+��5R\��+��:��7KXUVWRQ��%XLOG�
LQJ� JUHHQ� LQIUDVWUXFWXUH� YLD� FLWL]HQ� SDUWLFLSDWLRQ�� $� VL[�
\HDU�VWXG\�LQ�WKH�6KHSKHUG�&UHHN��2KLR���Ä(QYLURQPHQWDO�
3UDFWLFH´������������V����±���

=��3DV]NRZVNL��0LDVWR� LGHDOQH�Z�SHUVSHNW\ZLH� HXUR�
SHMVNLHM� L� MHJR� ]ZL ]NL� ]� XUEDQLVW\N � ZVSy F]HVQ �� 8QL�
YHUVLWDV��.UDNyZ������

.��5RJDWND��$��/HZDQGRZVND��=UyZQRZD RQ\�UR]ZyM�
Z�NRQWHN FLH�SODQRZDQLD�SU]HVWU]HQQHJR�±�SU]\N DG�RVLH�
GOD� -DU�Z�7RUXQLX�� >Z�@�$��6XW��0��7HUOHFND� �UHG����:\�
EUDQH�DVSHNW\�RFKURQ\� URGRZLVND��:\GDZQLFWZR�$UPD�
JUDI��.URVQR�������V�����±����

.�� 5RJDWND�� 6�� URGD�0XUDZVND�� -�� %LHJD VND��
(�� *U]HODN�.RVWXOVND�� -�� &KRGNRZVND�0LV]F]XN�� UR�
GRZLVNR� SU]\URGQLF]H� D� SODQRZDQLH� SU]HVWU]HQQH�� Ä1LH�
UyZQR FL� 6SR HF]QH� D�:]URVW� *RVSRGDUF]\´�� ���� ������
V�����±����

'�� 6]\PD VND�� 0�� .RURONR�� (�� *U]HODN�.RVWXOVND��
$��/HZDQGRZVND��(NRLQQRZDFMH�Z�PLH FLH��:\GDZQLF�
WZR�1DXNRZH�80.��7RUX ������

'�� 6]\PD VND��$�� /HZDQGRZVND�� .�� 5RJDWND�� 7HP�
SRUDO� WUHQG� RI� JUHHQDUHDV� LQ� 3RODQG� EHWZHHQ� ����� DQG�
������Ä8UEDQ�)RUHVWU\�	�8UEDQ�*UHHQLQJ´���������������
V������±������

7�� 7DNDQR�� .�� 1DNDPXUD�� 0��:DWDQDEH��8UEDQ� UHV�
LGHQWLDO� HQYLURQPHQWV� DQG� VHQLRU� FLWL]HQV¶� ORQJHYLW\� LQ�
PHJDFLW\�DUHDV��WKH�LPSRUWDQFH�RI�ZDONDEOH�JUHHQ�VSDFHV��
Ä-��(SLGHPLRO��&RPPXQ�´������������V�����±����

.�� 7]RXODV�� .�� .RUSHOD�� 6�� 9HQQ�� 9�� <OL�3HONRQHQ��
$�� .D PLHUF]DN�� -�� 1LHPHOD�� 3�� -DPHV��3URPRWLQJ� HFR�
V\VWHP�DQG�KXPDQ�KHDOWK�LQ�XUEDQ�DUHDV�XVLQJ�*UHHQ�,Q�
IUDVWUXFWXUH��$� OLWHUDWXUH� UHYLHZ�� Ä/DQGVFDSH�DQG�8UEDQ�
3ODQQLQJ´������������������±����

5�� 6��8OULFK�� 5�� )�� 6LPRQVW�� %��'�� /RVLWRW�� (�� )LRUL�
WRW��0��$��0LOHVW��0��=HOVRQW��6WUHVV�UHFRYHU\�GXULQJ�H[�
SRVXUH� WR� QDWXUDO� DQG�XUEDQ� HQYLURQPHQWV�� Ä-��(QYLURQ��
3V\FK�´������������V�����±����

-��:LQHV��=LHORQD�DUFKLWHNWXUD��7DVFKHQ�*PE+��:DU�
V]DZD�������

$OHNVDQGUD�/HZDQGRZVND��PJU
�.U]\V]WRI�5RJDWND��GU�LQ �

.DWHGUD�6WXGLyZ�0LHMVNLFK�L�5R]ZRMX�5HJLRQDOQHJR��
:\G]LD �1DXN�R�=LHPL

8QLZHUV\WHW�0LNR DMD�.RSHUQLND�Z�7RUXQLX

��� $UW\NX � ]RVWD � ]UHDOL]RZDQ\� G]L NL� ZVSDUFLX� ]� JUDQWX�
��������1�+6��������1DURGRZHJR�&HQWUXP�1DXNL��



��

7KH�UROH�RI�JUHHQ�DUFKLWHFWXUH�LQ�XUEDQ�
HFRORJL]DWLRQ

8UEDQ�HFRORJL]DWLRQ� LV�D�QDWXUDO�FRQVHTXHQFH�RI�
LPSOHPHQWLQJ� WKH� LGHD� RI� VXVWDLQDEOH� GHYHORSPHQW�
LQ� HQYLURQPHQWDO� GLPHQVLRQ�� ,W� LV� D� V\PSWRP� RI�
GHYHORSPHQW� ZKLFK� FRQFHUQV� QDWXUDO� HQYLURQPHQW�
TXHVWLRQ��DQG�PRUH�SUHFLVHO\��LPSURYHPHQW�RI�WRZQ�
FRQGLWLRQV� LQ�HFRORJLFDO�GLPHQVLRQ��8UEDQ�HFRORJL�
]DWLRQ�LV�WKHUHIRUH�VRPHWKLQJ�GLIIHUHQW�WKDQ�VXVWDLQ�
DEOH� XUEDQ� GHYHORSPHQW�� EXW� LW� PXVW� EH� UHPDUNHG��
WKDW�WKHVH�WZR�SURFHVVHV�FDQ�FR�H[LVW��8UEDQ�HFROR�
JL]DWLRQ�LV�QRW�IXOO\�SRVVLEOH�ZKHQ�D�WRZQ�GRHV�QRW�
GHYHORS� LQ� D� VXVWDLQDEOH�ZD\�� WKHUHIRUH� LQWHJUDWLRQ�
RI�WKUHH�NH\�HOHPHQWV��LQGLVSHQVDEOH�IRU�VXVWDLQDEOH�
GHYHORSPHQW� DQG� FRQVLVWLQJ� RI� VRFLHW\�� HFRQRP\�
DQG� HQYLURQPHQW� LV� DEVROXWHO\� HVVHQWLDO� IRU� VSDWLDO�
XUEDQ�HFRORJL]DWLRQ�GHYHORSPHQW��

,W�LV�GLI¿�FXOW�WR�GH¿�QH�XQLYRFDOO\�ZKDW�XUEDQ�HFRO�
RJL]DWLRQ� LV�� EXW� VRPH� DFWLYLW\� GLUHFWLRQV�� QHDULQJ�
D� WRZQ� WR� REWDLQLQJ� D� GH¿�QHG� �KLJK�� HFRORJL]DWLRQ�
OHYHO��FDQ�EH�SRLQWHG�RXW��5HIHUHQFH�WR�FRQFHSWLRQ�RI�
VXVWDLQDEOH� WRZQ� LV� OHJLWLPL]H� KHUH�� EXW�ZH� KDYH� WR�
GR�ZLWK� VRPH�GLI¿�FXOWLHV� UHVXOWLQJ� IURP� ODFN�RI�RQH�
HYLGHQW�GH¿�QLWLRQ�RI� WKH� WHUP��)RU� WKLV� DUWLFOH�QHHGV�
ZH� FDQ� TXRWH� RQH� RI� PDQ\�� ZKLFK� VD\V� WKDW� ³LGHDO�
VXVWDLQDEOH� WRZQ� LV� D� WRZQ�ZKLFK� XVHV� XS� HQYLURQ�
PHQWDO�UHVRXUFHV�WR�VXFK�DQ�H[WHQW��WR�ZKLFK�LW�LV�DEOH�
WR�UHVWRUH�WKHP��,W� LV�D�WRZQ�ZLWK�JUDGXDO��GHOLEHUDWH�
DQG� LQWHQWLRQDO� GHYHORSPHQW´��� )ROORZLQJ� WKLV� FRQ�
FHSW� RQH� TXHVWLRQ� VKRXOG� EH� DQVZHUHG�KHUH�� KRZ� WR�
GHYHORS� XUEDQ� WLVVXH� WR� OLPLW� WLOO�PLQLPXP�SUHVVXUH�
RQ�QDWXUDO�HQYLURQPHQW��7KH�DQVZHU�VXJJHVWV�LPSOH�
PHQWDWLRQ�RI�VXVWDLQDEOH�GHYHORSPHQW�UXOH�H�J��LQ�WKH�
SURFHVV�RI�VSDWLDO�SODQQLQJ��ZKLFK�JXDUDQWHHV�FDUH�IRU�
HQYLURQPHQW� TXDOLW\�� SURSHU� UHVRXUFH� PDQDJHPHQW�
LQFOXGLQJ� UDWLRQDO� VLWH� SODQQLQJ�� LPSOHPHQWDWLRQ� RI�

,QWURGXFWLRQ

*UHHQ� DUFKLWHFWXUH� LV� XQGRXEWHGO\� PXOWLGLPHQ�
VLRQDO� SUREOHP�� 2Q� WKH� RQH� KDQG�� LW� LV� FORVHO\�
UHODWHG� WR� HFRORJLFDO� DUFKLWHFWXUH� VXUIDFH�� ZKLFK�
PDQLIHVWV�LWVHOI�¿�UVW�RI�DOO�LQ�IXO¿�OOLQJ�SDUWLFXODU�FUL�
WHULD�RI�QDWXUH�SURWHFWLRQ�GXULQJ�HUHFWLQJ�RU�UHQRYDW�
LQJ�EXLOGLQJV�� ,Q� WKLV�PHDQLQJ�� LW� VWURQJO\� UHIHUV� WR�
WKH�LGHD�RI�VXVWDLQDEOH�EXLOGLQJ��2Q�WKH�RWKHU�KDQG��
LW� PDWFKHV� WKH� LPSRUWDQFH� RI� JUHHQ� DUHDV� GXULQJ�
EXLOGLQJ� GHVLJQLQJ�� DFFHQWXDWLQJ� WKH�PRVW� SRVVLEOH�
DSSOLFDWLRQ�RI�JUHHQ�DUHDV�DURXQG�EXLOGLQJV��7KHUH�
IRUH��ZH�FDQ�DVVXPH��WKDW�JUHHQ�DUFKLWHFWXUH�FDQ�EH�
DQDO\]HG�LQ�WZR�DVSHFWV��WHFKQRORJLFDO�WHFKQLFDO�DQG�
HQYLURQPHQWDO��)LJ������7KH�¿�UVW�RQH�UHIHUV�GLUHFWO\�
WR�EXLOGLQJ�SURFHVV��ZKLFK�IXO¿�OOV�WKH�UXOHV�DQG�FUL�
WHULD�RI�VXVWDLQDEOH�GHYHORSPHQW��E\�ZKLFK�LW�FDQ�EH�
GH¿�QHG�DV� VXVWDLQDEOH��JUHHQ�� HFRORJLFDO�RU�SDVVLYH�
EXLOGLQJ��7KH�RWKHU�GLPHQVLRQ�RI�JUHHQ�DUFKLWHFWXUH�
LV� FRQQHFWHG�ZLWK� JUHHQ� VHQVX� VWULFWR�� L�H�� ELRORJL�
FDOO\�DFWLYH�DUHD� LQ�D� WRZQ��,Q� WKLV�PHDQLQJ�� LW�ZLOO�
EH�D�SDUW�RI�JUHHQ�WRZQ�LQIUDVWUXFWXUH��L�H��D�QHWZRUN�
RI� QDWXUDO� RU� VHPL�QDWXUDO� JUHHQ� DUHDV�� ZKLFK� IDFW�
SUHVHUYHV� DQG� LQFUHDVHV� ELRGLYHUVLW\� LQ� XUEDQ� HFR�
V\VWHP��

7KH�DUWLFOH�SUHVHQWV�VHOHFWHG�H[DPSOHV�RI�JUHHQ�
XUEDQ� DUFKLWHFWXUH�� UHJLRQDO� GLYHUVLW\� WDNLQJ� LQWR�
DFFRXQW� VXVWDLQDEOH� EXLOGLQJ�� DQG� LW� LQGLFDWHV�
SRWHQWLDO� SUR¿�WV� IRU� WRZQV� LPSOHPHQWLQJ� WKLV� W\SH�
RI� HFRORJLFDO� LQYHVWPHQWV�� 7KH� SDSHU� FRQVLVWV� RI�
WKUHH�OLQNLQJ�SDUWV��)LUVW�GLVFXVHV�WKH�FRQFHSWLRQ�RI�
WRZQ�HFRORJL]DWLRQ��HPSKDVL]LQJ�WKH�UROH�RI�JUHHQ�
DUFKLWHFWXUH��7KH�QH[W�RQH�PDNHV�DQDO\VLV�RI�JUHHQ�
DUFKLWHFWXUH� SHUFHLYHG� DV� VXVWDLQDEOH� EXLOGLQJ� DQG�
WKH�¿�QDO�RQH�UHIHUV�WR�JUHHQ�DUFKLWHFWXUH�LQ�WKH�FRQ�
WH[W� RI� LPSOHPHQWDWLRQ� DQG� XVDJH� RI� JUHHQ� LQIUD�
VWUXFWXUH��

*5((1�$5&+,7(&785(�2)�85%$1�$5($6�,1�7+(�/,*+7�2)�85%$1�
(&2/2*,=$7,21�&21&(37,21

$/(.6$1'5$�/(:$1'2:6.$��.5=<6=72)�52*$7.$

�� .�� 7]RXODV�� .�� .RUSHOD�� 6�� 9HQQ�� 9�� <OL�3HONRQHQ��
$�� .D PLHUF]DN�� -�� 1LHPHOD�� 3�� -DPHV�� 3URPRWLQJ� HFRV\VWHP�
DQG� KXPDQ�KHDOWK� LQ� XUEDQ� DUHDV� XVLQJ�*UHHQ� ,QIUDVWUXFWXUH��
$� OLWHUDWXUH� UHYLHZ�� ³/DQGVFDSH� DQG� 8UEDQ� 3ODQQLQJ´�� �������
������SS�����±����

�� =�� 3DV]NRZVNL��0LDVWR� LGHDOQH� Z� SHUVSHNW\ZLH� HXURSHMVNLHM�
L� MHJR�]ZL ]NL�]�XUEDQLVW\N �ZVSy F]HVQ ��8QLYHUVLWDV��.UDNyZ�
������S������



��

SUR�HFRORJLFDO� VROXWLRQV� LQ� WHFKQRORJLFDO�WHFKQLFDO�
DUHD� DQG� SURWHFWLRQ� LQ� WKH� VSKHUH� RI� SXEOLF� DUHDV�
DUUDQJHPHQW�� ZLWK� HPSKDVLV� RQ� KLJK� SDUWLFLSDWLRQ�
RI� ELRORJLFDOO\� DFWLYH� DUHDV���:H� VKRXOG� DQVZHU� WKH�
TXHVWLRQ��WKHUHIRUH��ZKDW�WKH�UROH�RI�JUHHQ�DUHDV�LQ�WKH�
SURFHVV�RI�XUEDQ�HFRORJL]DWLRQ�LV��

1XPHURXV� VWXGLHV� LQGLFDWH� WKDW� JUHHQ� VSDFHV�
VHUYH�PDQ\�YLWDO�IXQFWLRQV��VWDUWLQJ�ZLWK�HFRORJLFDO�
RQHV� �DPRQJ�RWKHUV� ±� LPSURYHPHQW� LQ� DLU� TXDOLW\���
WKURXJK�HQJLQHHULQJ�WHFKQLFDO�RQHV��OLNH��ODQG�GUDLQ�
DJH�� QRLVH� VXSSUHVVLRQ�� HPEDQNPHQWV� DQG� DOO� NLQG�
RI� HDUWKZRUNV� VWUHQJWKHQLQJ��� HFRQRPLF� IXQFWLRQV�
�PXVKURRP� DQG� IRUHVW� IUXLW� SLFNLQJ� DQG� ORJJLQJ���
VRFLDO�FXOWXUDO� IXQFWLRQV� �DPRQJ� RWKHUV�� UHFUHDWLRQ��
OHLVXUH� DQG� HGXFDWLRQDO��� ¿�QLVKLQJ� ZLWK� SUR�KHDOWK�
IXQFWLRQV� LPSURYLQJ� KXPDQ� ZHOO�EHLQJ� DQG� SK\VL�
FDO�DQG�PHQWDO�FRQGLWLRQ�RI� WKHLU�XVHUV���7DNLQJ�DOO�
DERYH� LQWR� DFFRXQW�� DOO� DFWLRQV� WR� LQFUHDVH� JUHHQ�
ODQGV�LQ�XUEDQ�VSDFH�SOD\�D�VLJQL¿�FDQW�UROH�LQ�HQYL�
URQPHQWDO�TXDOLW\�PRGL¿�FDWLRQ� LQ� WKHVH�DGPLQLVWUD�
WLYH�XQLWV��7KH�NH\�UROH�LQ�WKLV�SURFHVV�LV�DWWULEXWHG�WR�
LQYHVWPHQWV�LQ�JUHHQ�DUFKLWHFWXUH��,W�LV�LPSRUWDQW�QRW�
WR� GHVLJQ� RQO\� VLQJOH� EXLOGLQJV� LQ� DFFRUGDQFH�ZLWK�
WKH� LGHD� RI� VXVWDLQDEOH� GHYHORSPHQW�� EXW� WR� FUHDWH�
FRPSOH[�XUEDQ�VSDFH�KDYLQJ�WKH� LGHD�LQ�PLQG���:H�
FDQ� RIWHQ�PHHW� WKH� RSLQLRQ� WKDW� JUHHQ� DUFKLWHFWXUH�
LV� VROHO\� GLFWDWHG� E\� IROORZLQJ� LQQRYDWLYH� WHFKQRO�
RJLHV�LQ�EXLOGLQJ��OLNH�VRODU�FHOOV�RU�LQVXODWHG�JODVV��
7KHUHIRUH��JUHHQ�DUFKLWHFWXUH�VKRXOG�EH�SHUFHLYHG�LQ�

D�KROLVWLF�ZD\��QRW� WR� ORVH�GHHSHU�PHDQLQJ� UHODWLQJ�
WR� QRW� RQO\� HFRQRPLF� TXHVWLRQV�� EXW� ¿�UVW� RI� DOO� WR�
SUR�HQYLURQPHQWDO�DQG�SUR�VRFLDO�RQHV��

*UHHQ�DUFKLWHFWXUH�DV�DQ�HOHPHQW�RI�
VXVWDLQDEOH�EXLOGLQJ�LQ�3RODQG�

*UHHQ� DUFKLWHFWXUH� LQWHJUDWHV� WKUHH� EHQH¿�WV�� HFR�
QRPLF��E\��H�J��VDYLQJ�RQ�HQHUJ\���VRFLDO��E\�SURWHF�
WLRQ� RI� KHDOWK\� DQG� VDIH� HQYLURQPHQW� IRU� OLYLQJ� DQG�
ZRUNLQJ�� DQG� HFRORJLFDO� �HFRQRPLFDO� ODQG�PDQDJH�
PHQW���ZKLFK�DV�D� UHVXOW� IROORZV� WKH� LGHD�RI�HFR�GH�
YHORSPHQW���6XVWDLQDEOH�EXLOGLQJ��ZKLFK�LPSOHPHQWV�
VXVWDLQDEOH� GHYHORSPHQW� LQWR� WKLV� HFRQRP\� VHFWRU�
FDQ� EH� D� PHDVXUDEOH� IDFWRU� RI� JUHHQ� DUFKLWHFWXUH��
,W� LV� FRQGLWLRQHG� FORVHO\� E\� VWULFWO\� GH¿�QHG� UXOHV��
OLNH�� HIIHFWLYH� XVH� RI� UHQHZDEOH� HQHUJ\� VRXUFHV� DQG�
HQHUJ\�HI¿�FLHQF\�RI�XVHG�PDWHULDOV��LQWURGXFLQJ�UHXV�
DEOH� HQYLURQPHQWDO� IULHQGO\� PDWHULDOV�� SUHYHQWLQJ�
DLU��ZDWHU�DQG�VRLO�SROOXWLRQ�� LQWHJUDWLQJ� LQYHVWPHQWV�
ZLWK�QDWXUDO�DQG�VRFLDO�HQYLURQPHQW�DQG�HFRQRPLFDO�
ODQG� PDQDJHPHQW��� 6XVWDLQDEOH� EXLOGLQJ� FDQ� WKHUH�
IRUH� VROYH� D� QXPEHU� RI� HQYLURQPHQWDO� SUREOHPV� E\�
LPSOHPHQWDWLRQ�RI�LQQRYDWLYH�WHFKQRORJLHV��LPSURYH�
PHQWV�LQ�HQHUJHWLF�HI¿�FLHQF\�DQG�LQFUHDVH�RI�UHQHZ�
DEOH�HQHUJ\�SDUWLFLSDWLRQ�LQ�WRWDO�HQHUJ\�SURGXFWLRQ��

7KDW� W\SH� RI� EXLOGLQJ� ZDV� DOVR� UHFRPPHQGHG� E\�
(XURSHDQ�&RPPLWWHH� LQ� µ/HDG�0DUNHW� ,QLWLDWLYH� IRU�
(XURSH¶� DV� RQH� RI� VL[� LQQRYDWLYH� PDUNHWV�� IDYRULQJ�

�� .��5RJDWND��$��/HZDQGRZVND��=UyZQRZD RQ\�UR]ZyM�Z�NRQ�
WHN FLH�SODQRZDQLD�SU]HVWU]HQQHJR�±�SU]\N DG�RVLHGOD�-DU�Z�7R�
UXQLX��>LQ�@�$��6XW��0��7HUOHFND��HGV����:\EUDQH�DVSHNW\�RFKURQ\�
URGRZLVND��:\GDZQLFWZR�$UPDJUDI�� .URVQR� ������ SS�� ���±
�����0��/H QLFNL��$��/HZDQGRZVND��&RQWHPSRUDU\�&RQFHSWV�RI�
D�&LW\�LQ�WKH�&RQWH[W�RI�6XVWDLQDEOH�'HYHORSPHQW��3HUVSHFWLYH�
RI�+XPDQLWLHV�DQG�1DWXUDO� 6FLHQFHV�� Ä3UREOHP\�HNRUR]ZRMX´��
�������������SS����±���
�� 5��6��8OULFK��5��)��6LPRQVW��%��'��/RVLWRW��(��)LRULWRW��0��$��
0LOHVW�� 0�� =HOVRQW�� 6WUHVV� UHFRYHU\� GXULQJ� H[SRVXUH� WR� QDWX�
UDO� DQG� XUEDQ� HQYLURQPHQWV�� ³-�� (QYLURQ�� 3V\FK�´�� ���� ������
SS�����±�����7��7DNDQR��.��1DNDPXUD��0��:DWDQDEH��8UEDQ�UHV�
LGHQWLDO�HQYLURQPHQWV�DQG�VHQLRU�FLWL]HQV¶�ORQJHYLW\�LQ�PHJDFLW\�
DUHDV��WKH�LPSRUWDQFH�RI�ZDONDEOH�JUHHQ�VSDFHV��³-��(SLGHPLRO��
&RPPXQ�´������������SS�����±�����.��-��*DVWRQ��3��+��:DUUHQ��
.��7KRPSVRQ��5��0��6PLWK��8UEDQ�GRPHVWLF�JDUGHQV��,9���WKH�
H[WHQW� RI� WKH� UHVRXUFH� DQG� LWV� DVVRFLDWHG� IHDWXUHV�� ³%LRGLYHUV��
&RQVHUY�´�� ���� ������ SS�� ����±������ -�� '�� 0DUVKDOO�� 8UEDQ�
ODQG� DUHD� DQG� SRSXODWLRQ� JURZWK�� D� QHZ� VFDOLQJ� UHODWLRQVKLS�
IRU�PHWURSROLWDQ�H[SDQVLRQ��³8UEDQ�6WXGLHV´����������������SS��
����±������$�� /��0D\HU��:��'�� 6KXVWHU�� -�� -�%HDXOLHX��0�� (��
+RSWRQ��/��.��5KHD��$��+��5R\��+��:��7KXUVWRQ��%XLOGLQJ�JUHHQ�
LQIUDVWUXFWXUH�YLD�FLWL]HQ�SDUWLFLSDWLRQ��$�VL[�\HDU�VWXG\� LQ� WKH�
6KHSKHUG� &UHHN� �2KLR��� ³(QYLURQPHQWDO� 3UDFWLFH´�� ���� ������
SS����±����&K��%HUWUDP��.��5HKGDQ]��7KH�UROH�RI�XUEDQ�JUHHQ�

VSDFH� IRU� KXPDQ� ZHOO�EHLQJ�� QR�� ������ .LHO� ,QVWLWXWH� IRU� WKH�
:RUOG�(FRQRP\��,QVWLWXWH�)RU�1HZ�(FRQRPLF�7KLQNLQJ��������
'��6]\PD VND��$��/HZDQGRZVND��.��5RJDWND��7HPSRUDO� WUHQG�
RI�JUHHQDUHDV� LQ�3RODQG�EHWZHHQ������DQG�������³8UEDQ�)RU�
HVWU\�	�8UEDQ�*UHHQLQJ´���������������SS������±������
�� $��/HZDQGRZVND��(NRLQQRZDFMH�Z�]UyZQRZD RQ\P�EXGRZQ�
LFWZLH�±�ZSURZDG]HQLH�GR�]DJDGQLHQLD��³(GXNDFMD�ELRORJLF]QD�
L� URGRZLVNRZD´�����������SS����±���
�� 0�� /H QLFNL�� $�� /HZDQGRZVND�� =LHORQD� DUFKLWHNWXUD�
MDNR� LVWRWRZR� ZD Q\� HOHPHQW� PLDVWD� ]UyZQRZD RQHJR� >LQ�@�
$�� .OH WD�� 0�� 7HUOHFND� �HGV��� =UyZQRZD RQ\� UR]ZyM� ±� LGHD�
F]\� NRQLHF]QR "�� :\GDZQLFWZR� $UPDJUDI�� .URVQR� ������
SS�� ���±����� .�� 5RJDWND�� 6�� URGD�0XUDZVND�� -�� %LHJD VND��
(�� *U]HODN�.RVWXOVND�� -�� &KRGNRZVND�0LV]F]XN�� URGRZLVNR�
SU]\URGQLF]H� D� SODQRZDQLH� SU]HVWU]HQQH�� ³1LHUyZQR FL� 6SR�
HF]QH�D�:]URVW�*RVSRGDUF]\´������������SS�����±����
�� 0�� ,ZDQHN��:� SRV]XNLZDQLX� ]QDF]HQLD� DUFKLWHNWXU\� HNROR�
JLF]QHM�±�FL J R �KLVWRU\F]QD�DUFKLWHNWXU\�ZVSy F]HVQHM��7HND�
.RP��$UFK�� 8UE�� 6WXG�� .UDMREU��� 2/� 3$1�� ������ SS�� ��±����
/�� .DPLRQND�� $UFKLWHNWXUD� Z� URGRZLVNX� ]UyZQRZD RQ\P��
³3UREOHP\� (NRORJLL´�� ������� ������ SS�� ��±���� 0�� /H QLFNL��
$���/HZDQGRZVND��&RQWHPSRUDU\�«��RS��FLW��
�� -�� &KRGNRZVND�0LV]F]XN�� '�� 6]\PD VND��0RGHUQLVDWLRQ� RI�
SXEOLF�EXLOGLQJV�LQ�3ROLVK�WRZQV�DQG�WKH�FRQFHSW�RI�VXVWDLQDEOH�
EXLOGLQJ��³4XDHVWLRQHV�*HRJUDSKLFDH´���������������SS����±���



��

FRPSHWLWLYHQHVV� DQG� FUHDWLQJ� QHZ� ZRUN� SODFHV� LQ�
(XURSHDQ� 8QLRQ��� ,Q� WKH� &RPPLWWHH� RSLQLRQ� PHP�
EHU� VWDWHV� VKRXOG� ZRUN� IRU� LPSURYHPHQW� RI� HQHUJ\�
HI¿�FLHQF\�LQ�KRXVLQJ�UHVRXUFHV�DQG�SXEOLF�EXLOGLQJV��
VLPXOWDQHRXVO\�SURPRWLQJ�LPSOHPHQWDWLRQ�RI�µJUHHQ¶�
FRQVWUXFWLRQ� SURGXFWV�� ZKLFK� VKRXOG� UHVXOW� LQ� WKH�
KLJKHVW�VWDQGDUGV�RI�HQHUJ\�HI¿�FLHQF\�ZKDW�� LQ� WXUQ��
VKRXOG�EH�FHUWL¿�HG�UHJXODUO\����$�QXPEHU�RI�EXLOGLQJV�
HUHFWHG�IROORZLQJ�WKH�GH¿�QHG�HQYLURQPHQWDO�UHTXLUH�
PHQWV� LQ�3RODQG�DQG� LQ� WKH�ZRUOG�FDQ�EH�DQ� LQGLFD�
WRU� RI� VXVWDLQDEOH� EXLOGLQJ� GHYHORSPHQW�� &ULWHULD� RI�
VXVWDLQDEOH�EXLOGLQJ�LQFOXGH��DPRQJ�RWKHUV��WKH�TXHV�
WLRQV�FRQQHFWHG�ZLWK��
±� HQHUJ\�±� UHGXFLQJ�HQHUJ\�FRQVXPSWLRQ��XVLQJ� UH�

QHZDEOH�HQHUJ\�VRXUFHV�DQG�SDVVLYH�WHFKQRORJLHV�
±� LQWHUQDO� HQYLURQPHQW� TXDOLW\� ±� UHGXFLQJ� QRLVH�

OHYHO��NHHSLQJ�WKH�PRVW�SRVVLEOH�QDWXUDO�OLJKW�LQ�
VLGH�URRPV��XVLQJ�PDWHULDOV�ZLWK� WKH� OHDVW�SRVVL�
EOH�KDUPIXO�VXEVWDQFHV�HPLVVLRQ�

±� XVLQJ�EXLOGLQJ�PDWHULDOV�±�PDWHULDOV�RI�YHJHWDO�RUL�
JLQ��EDPERR��VWUDZ��ZRRG���EXW�DOVR�UHF\FOHG�PD�
WHULDOV��FRQFUHWH�DQG�EULFN�ZDVWH��UHF\FOHG�PHWDOV��

±� VXVWDLQDEOH� GHVLJQ� ±� UHGXFLQJ� FRVWV� RI� EXLOGLQJ�
H[SORLWDWLRQV�DQG�ZDVWH�SURGXFWLRQ��
$VODP� HW� DO�� SRLQW� RXW� WKDW� VXVWDLQDEOH� EXLOGLQJ�

UHGXFHV� HQHUJ\� FRQVXPSWLRQ� RI� DYHUDJH� IURP� ����
WR������FDUERQ�GLR[LGH�HPLVVLRQ�IURP�����WR������
DQG�ZDWHU�FRQVXPSWLRQ�RI��������7R�HYDOXDWH�LPSOH�
PHQWDWLRQ� RI� HQYLURQPHQWDO� UHTXLUHPHQWV� SURSHUO\��
SDUWLFXODU�FHUWL¿�FDWLRQ�V\VWHPV�ZHUH�LQWURGXFHG��WKH�
PRVW� SRSXODU� RI�ZKLFK� DUH�� %5(($0� DQG� /(('��
7KH\�DUH�GHVLJQHG�PDLQO\�IRU�DZDUH�LQYHVWRUV��ZKR�
DSDUW� IURP�¿�QDQFLDO�SUR¿�WV� DQG�VDYLQJ�HQHUJ\�VHHQ�
RQO\� DIWHU� D� IHZ� \HDUV� RI� LPSOHPHQWDWLRQ�� ZLVK� WR�
H[SRVH� WKHLU� DFWLYLWLHV� LQ� FDUH� IRU� QDWXUDO� HQYLURQ�
PHQW�� DV� ZHOO� DV� FRPIRUW� DQG� KHDOWK� RI� WKH� XVHUV��
7KHVH� SUDFWLFHV� PHHW� ZLWK� ORGJHUV� DSSURYDO�� ZKR�
DSSUHFLDWH� QRW� RQO\� HFRQRPLFDO� DVSHFWV�� EXW� DOVR�
SUR�VRFLDO�DQG�SUR�HQYLURQPHQWDO�RQHV���

3RODQG� UHSRUWHG� WLOO� WKH� HQG� RI� ����� RQO\� ����
EXLOGLQJV�ZLWK�HFRORJLFDO�EXLOGLQJ�FHUWL¿�FDWH��LQFOXG�
LQJ� ���� ZLWK� %5(($0� FHUWL¿�FDWH� DQG� ��� ZLWK�
/(('��7KH�QXPEHU�LV�QRW�HTXDO�WR�D�QXPEHU�RI�FHU�

WL¿�FDWHV� LVVXHG�� EHFDXVH� RQH� EXLOGLQJ� FDQ� EH� FODVVL�
¿�HG�LQ�D�IHZ�GLIIHUHQW�FDWHJRULHV��+RZHYHU��D�QXPEHU�
RI�µJUHHQ¶�EXLOGLQJV�KDV�EHHQ�LQFUHDVLQJ�IURP�\HDU�WR�
\HDU� LQ� D� G\QDPLF� ZD\� VLQFH� ������ ZKHQ� ¿�UVW� FHU�
WL¿�FDWH� ZDV� JUDQWHG� WR� D� EXLOGLQJ� LQ� /(('�� D� DQG�
%5(($0�V\VWHPV��

,W� VKRXOG� EH� UHPDUNHG� KHUH�� WKDW� %ULWLVK� FHUWL¿��
FDWLQJ�V\VWHP�%5(($0�LV�PRUH�SRSXODU�LQ�3RODQG�
FRPSDULQJ� WR� LWV� FRXQWHUSDUW� IURP� WKH�86$��ZKLFK�
UHVXOWV��DPRQJ�RWKHUV��IURP�PRUH�ULJRURXV�HYDOXDWLRQ�
V\VWHP�DQG�QRWL¿�FDWLRQV� XVHG� LQ�/(('��%5(($0�
LV� LPSOHPHQWHG� LQ� RYHU� ��� FRXQWULHV� LQ� WKH� ZRUOG��
ZKLOH�/(('�LQ�����FRXQWULHV�DURXQG� WKH�ZRUOG�� ,Q�
%5(($0�V\VWHP�WKHUH�DUH�VL[�UDWLQJV�VWDUWLQJ�ZLWK��
8QFODVVL¿�HG�� 3DVV�� *RRG��9HU\�*RRG�� ([FHOOHQW� WR�
2XWVWDQGLQJ�� ,Q� 3RODQG� WKH� ELJJHVW� QXPEHU� RI� FHU�
WL¿�FDWHV�� L�H������LV�UHSRUWHG�IRU�9HU\�*RRG�UDWLQJ��
DQG�QH[W�LQ�QXPEHU�LV�([FHOOHQW���������

1HDUO\� KDOI� RI� WKH� EXLOGLQJ� QXPEHU�� L�H�� �����
LV� ORFDWHG� LQ� 0D]RZLHFNLH� YRLYRGHVKLS�� PRVWO\� LQ�
:DUVDZ� �)LJ�� ���� 7KH� RWKHU� YRLYRGHVKLSV�� ZKHUH�
WKH� LQYHVWPHQWV� LQ� VXVWDLQDEOH� EXLOGLQJ� DUH� WDNHQ�
XS�LQFOXGH��0D RSROVNLH�����EXLOGLQJV���:LHONRSRO�
VNLH�����EXLOGLQJV���'ROQR O VNLH�����EXLOGLQJV��DQG�
O VNLH�����EXLOGLQJV���,W�VKRXOG�EH�UHPDUNHG��KRZ�

HYHU��WKDW�/XEXVNLH�SURYLQFH�KDV�QRW�D�VLQJOH�EXLOG�
LQJ�ZLWK�WKH�FHUWL¿�FDWH�RI�HFRORJLFDO�EXLOGLQJ��

,W� PXVW� DOVR� EH� HPSKDVL]HG� WKDW� ���� RI� FHUWL�
¿�HG� EXLOGLQJV� LQ� 3RODQG� DUH� QHZ� RQHV� DQG� GXH� WR�
WKH� REMHFWV¶� IXQFWLRQV� WKH\� DUH� RI¿�FH� EXLOGLQJV� LQ�
PDMRULW\�±�����RI�DOO�DWWHVWHG�EXLOGLQJV��ORFDWHG�WKH�
PRVW�RIWHQ� LQ�ELJ�FLWLHV�� VXFK�DV��:DUVDZ��.UDNyZ��
3R]QD �� yG �RU�:URF DZ��

*UHHQ�LQIUDVWUXFWXUH�LQ�WKH�FRQWH[W�
RI�XUEDQ�HFRORJL]DWLRQ

8UEDQ� JUHHQ� LQIUDVWUXFWXUH� LV� GH¿�QHG� LQ� DQ� LQWH�
JUDWHG�ZD\��ZKDW�PHDQV� UHIHUHQFH� WR� ODQGV� FRYHUHG�
ZLWK� YHJHWDWLRQ� RU� ZDWHU� DQG� LV� DVVRFLDWHG� LQ� LWVHOI�
ZLWK�JUHHQ�DUFKLWHFWXUH��DV�IRUPV�RI�JUHHQ�FDQ�EH�YDU�
LHG��*UHHQ�URRIV�RU�IDFDGHV�RI�EXLOGLQJV�DUH�DOVR�UHDG�
DEOH� LQ� WKLV� VFKHGXOH�� %HQH¿�WV� UHVXOWLQJ� IURP� XUEDQ�

�� .20������� ���� .RPXQLNDW� .RPLVML� GR� 5DG\�� 3DUODPHQWX�
(XURSHMVNLHJR��(XURSHMVNLHJR�.RPLWHWX�(NRQRPLF]QR�6SR HF�
]QHJR� RUD]� .RPLWHWX� 5HJLRQyZ�� ,QLFMDW\ZD� U\QNyZ� SLRQLHU�
VNLFK�GOD�(XURS\��.RPLVMD�(XURSHMVND��%UXNVHOD�������������
��� /�� &]DUQHFNL�� -�� 7ZRUHN�� 6�� :DOO�� %XGRZQLFWZR� ]UyZQR�
ZD RQH� Z� 3ROVFH�� ������ KWWS���ZZZ�LQ]\QLHUEXGRZQLFWZD�SO�
Z\GDU]HQLD�RBW\PBVLHBPRZL�DUW\NXO�EXGRZQLFWZRB]URZQRZD�
]RQHBZBSROVFH������>DFFHVVHG�RQ�����������@��

��� $��$VODP��6��7DULT��:��$��$��6\HG��6��6��$OL��*UHHQ�$UFKL�
WHFWXUH�	�(QYLURQPHQWDO�%HQH¿�WV��$�5HYLHZ�:LWK�5HIHUHQFH�7R�
(QHUJ\� 'H¿�FLHQW� 3DNLVWDQ�� ³6FL�� ,QW�� �/DKRUH�´� ������� ������
SS�����±����
��� '��6]\PD VND��0��.RURONR��(��*U]HODN�.RVWXOVND��$��/HZDQ�
GRZVND�� (NRLQQRZDFMH� Z� PLH FLH�� :\GDZQLFWZR� 1DXNRZH�
80.��7RUX �������
��� ,ELGHP�



��

JUHHQ� LQIUDVWUXFWXUH� GHYHORSPHQW� DUH� VLJQL¿�FDQW��
EXW� WKH\� DUH� LGHQWLFDO�ZLWK� EHQH¿�WV� IURP� H[SDQGLQJ�
XUEDQ�JUHHQ�DUHDV�DQG�FUHDWH�RQH�SDUDGLJP�FDOOLQJ�IRU�
H[WHQGLQJ� XUEDQ� ELRORJLFDOO\� DFWLYH� VSDFHV�� ZKDW� LQ�
WXUQ�LV�HVVHQWLDO�LQ�XUEDQ�HFRORJL]DWLRQ�SURFHVV��

,QIRUPDWLRQ� FRQFHUQLQJ� JUHHQ� LQIUDVWUXFWXUH�
LQFUHDVHG� LQ� YDOXH� PDLQO\� GXH� WR� GRFXPHQWV�� OLNH��
6WUDWHJ\� RQ� DGDSWDWLRQ� WR� FOLPDWH� FKDQJH� LQ� 3RODQG�
DQG� 6WUDWHJLF�$GDSWDWLRQ� 3ODQ� IRU� 6HFWRUV� DQG�$UHDV�
6HQVLWLYH� WR�&OLPDWH�&KDQJH�XQWLO�������7KHVH�GRFX�
PHQWV�LQGLFDWH�WKDW�JUHHQ�DUHDV�DUH�WR�EH�RQH�RI�WKH�NH\�
HOHPHQWV�IRU�FOLPDWH�VWDELOL]DWLRQ�DQG�LWV�LPSURYHPHQW��

6WUDWHJLF�DGDSWDWLRQV�WR�FOLPDWH�FKDQJH�DUH�LQ�WKH�
VWDJH� RI� EHLQJ� SUHSDUHG�� KHQFH� GLUHFWLRQV� RI� JUHHQ�
LQIUDVWUXFWXUH� GHYHORSPHQW� DUH� LQFOXGHG� LQ� SODQV�
RI� ORZ�FDUERQ� HFRQRP\�� 7KHVH� GRFXPHQWV� GH¿�QH�
JUHHQ� URRIV� DQG� ZDOOV� DV� LQQRYDWLYH� DFWLYLWLHV� IRU�
ORZ�FDUERQ�HFRQRP\��7KH�SODQV�HPSKDVL]H�WKDW�FUH�
DWLQJ�QHZ�IRUPV�RI�XUEDQ�YHJHWDWLRQ��SDUWLFXODUO\�LQ�
FRPSDFW� EXLOW� XS� DUHDV�� DUUDQJLQJ� JUHHQ� URRIV� DQG�
ZDOOV� LV� EHQH¿�FLDO� IRU� DEVRUSWLRQ� RI� FDUERQ� GLR[�
LGH� IURP� WKH� DWPRVSKHUH�� EXW� DOVR� VXSSRUWV� UHGXF�
LQJ�JUHHQKRXVH�JDVHV�HPLVVLRQ�DQG�SROOXWLRQV�IURP�
RWKHU�HFRQRP\�VHFWRUV��WUDQVSRUWDWLRQ�LQ�SDUWLFXODU���
7KHVH�NLQGV�RI�VROXWLRQV�KDYH�EHHQ�SRSXODU�LQ�PDQ\�
FRXQWULHV�IRU�ORQJ��H�J��JUHHQ�SODQWV�RQ�URRIV��)LJ�����
DQG�SODQWLQJ�FOLPELQJ�YLQHV�RQ�VFUHHQV�DORQJ�PRWRU�
ZD\V��,Q�WKHVH�FULWLFDO�SODFHV��JUHHQ�YHJHWDWLRQ�SOD\V�
D� VLJQL¿�FDQW� UROH�� QRW� RQO\� VXSSUHVVLQJ� QRLVH�� EXW�
DOVR�DEVRUELQJ�SROOXWLRQ�JHQHUDWHG�E\�WUDI¿�F��7KHVH�
JUHHQ�SURSHUWLHV�PDGH�PDQ\�FLWL]HQV�RI�6RXWK�(QJ�
ODQG�JURZ�YDULRXV�SODQWV�LQ�IURQW�RI�WKHLU�KRXVHV�WR�
HOLPLQDWH�QDWXUDOO\�XQIDYRUDEOH�PRWRUL]DWLRQ�FRQVH�
TXHQFHV��)LJ������,W� LV�ZRUWK�PHQWLRQLQJ�WKDW�SODQWV�
VLWXDWHG� DURXQG� VLQJOH�IDPLO\� KRXVHV� FRQVLVW� WKH�
PRVW�RIWHQ�RI�VKUXEV�PDNLQJ�D�KHGJH�DQG�WUHHV�

7KHVH� W\SHV�RI�VROXWLRQV�VKRXOG�EHFRPH�SRSXODU�
DOVR� LQ�3ROLVK� WRZQV� DQG�PRUH� LQQRYDWLYH� DUUDQJH�
PHQWV� LQ� IRUPV� RI� URRI� JDUGHQV� RU� µOLYLQJ¶� ZDOOV�
VKRXOG�EH� LQFOXGHG� LQ� ORFDO�SODQV�RI� DGPLQLVWUDWLYH�
XQLWV�GHYHORSPHQW��$V�LW�ZDV�UHPDUNHG�DERYH��VRPH�
VWHSV�LQ�WKH�¿�HOG�KDYH�EHHQ�DOUHDG\�PDGH�E\�VHYHUDO�
ORFDO� JRYHUQPHQW� XQLWV�� ZKLFK� SODFHG� LQYHVWPHQWV�
RI� JUHHQ� URRIV� DQG�ZDOOV� LQ� WKHLU� SODQV� RI� ORZ�FDU�
ERQ� HFRQRP\� IRU� WKHLU� FRPPXQHV� DURXQG� 3RODQG�
�DPRQJ�RWKHUV��:DUVDZ��:URF DZ��/XEOLQ��3R]QD ���

,W� VKRXOG� EH� QRWLFHG�� KRZHYHU�� WKDW� VHYHUDO� 3RO�
LVK�WRZQV�KDYH�KDG�JUHHQ�URRIV�DQG�ZDOOV�IXQFWLRQ�

LQJ� �)LJ�� ���� 7KHLU� QXPEHU� LV� QRW� YHU\� LPSRVLQJ��
DOWKRXJK� WKHLU� VSDWLDO� GLYHUVLW\� LQGLFDWHV� WKDW� WKH\�
DUH� ORFDWHG� WKH�PRVW� RIWHQ� LQ� ELJ� FLWLHV�� OLNH��:DU�
VDZ�� 3R]QD �� :URF DZ�� .UDNyZ�� *GD VN�� *G\QLD��
EXW� WKLV� NLQG� RI� DUUDQJHPHQWV� FDQ� DOVR� EH� PHW� LQ�
VPDOOHU� WRZQV�� OLNH�� ,ZRQLF]�=GUyM��.XGRZD�=GUyM��
&]DV DZ�� DQG� ZKDW� LV� LQWHUHVWLQJ�� JDUGHQV� VLWXDWHG�
RQ�URRIV�DUH�PRUH�SRSXODU�WKDQ�JUHHQ�ZDOOV��

*UHHQ�URRI�RI�:DUVDZ�8QLYHUVLW\�/LEUDU\�LV�RQH�RI�
WKH� EHVW� NQRZQ� VROXWLRQV� RI� WKDW� NLQG��7KH�JDUGHQ� LV�
GLYLGHG� LQWR� VRPH�VHFWLRQV��GHVLJQHG�DV� VHSDUDWH�JDU�
GHQV�� *ROGHQ� *DUGHQ�� &DUPLQH� *DUGHQ�� *UHHQ� *DU�
GHQ�DQG�6LOYHU�*DUGHQ��HDFK�RI�ZKLFK�LV�FKDUDFWHUL]HG�
E\� YDULRXV� SODQWV�� FRPSRVHG� EHFDXVH� RI� WKHLU� FRORUV��
$QRWKHU�LQWHUHVWLQJ�H[DPSOH�RI�JUHHQ�URRI�LV�D�JDUGHQ�
RQ�WKH�URRI�RI�&RSHUQLFXV�6FLHQFH�&HQWHU�LQ�:DUVDZ��
ZKLFK�FUHDWHV�VSHFLDO�ZDONLQJ�DUHD�ZLWK�WKH�YLHZ�WR�WKH�
9LVWXOD�5LYHU�� URRIV�RI� WKH�2OG�&LW\�DQG� WKH�1DWLRQDO�
6WDGLXP�:DUVDZ��,W�VKRXOG�EH�VXSSRVHG�WKDW�VXFK�VROX�
WLRQV�ZLOO�EHFRPH�PRUH�DQG�PRUH�SRSXODU��QRW�RQO\�IRU�
WKHLU� DHVWKHWLF� UHDVRQV�� EXW�¿�UVW� DQG� IRUHPRVW�� GXH� WR�
WKHLU�HQYLURQPHQWDO�DQG�HFRQRPLF�YDOXHV��

6XPPDU\

*UHHQ�DUFKLWHFWXUH�KDV�EHHQ�PRUH�VLJQL¿�FDQW�IURP�
\HDU�WR�\HDU��EHFDXVH�LW�JHQHUDWHV�D�QXPEHU�RI�EHQH�
¿�WV��ERWK�HFRQRPLFDO�DQG�HFRORJLFDO�� ,QYHVWPHQWV� LQ�
VXVWDLQDEOH�EXLOGLQJ�UHGXFH�JUHDWO\�FRVWV�RI�EXLOGLQJV�
H[SORLWDWLRQ�� 7KHLU� LQWHULRUV� KDYH� LPSURYHG� PLFUR�
FOLPDWH� FRQWULEXWLQJ� WR� LQFUHDVH� RI� XVHUV¶� FRPIRUW�
DQG�ZRUN�DQG� OLYLQJ�FRQGLWLRQV��(FRORJLFDO�EXLOGLQJ�
FHUWL¿�FDWLRQ� LQFUHDVHV� LWV�PDUNHW�YDOXH��ZKDW� FDQ�EH�
WDNHQ�LQWR�DFFRXQW�E\�D�KRXVLQJ�GHYHORSHU�ZKLOH�VHOO�
LQJ� LW� ZLWK� KLJKHU� SUR¿�W�� (FR�VROXWLRQV�PDNH� XUEDQ�
VSDFH�PRUH�DHVWKHWLF�DQG�HQDEOH� LQ�D�QDWXUDO�ZD\� WR�
FRPSRVH� WKH� VWUXFWXUHV� LQWR� VSDFH�� 7KHVH� SURMHFWV�
DUH� IUHTXHQWO\�DFFRPSDQLHG�E\�KDUPRQLRXV�DQG�ULFK�
FRPSRVLWLRQ�RI�JUHHQ�ODQG�DURXQG��

,Q� WKH� OLJKW� RI� DQDO\VHV� PDGH� DERYH�� LW� FDQ� EH�
REVHUYHG� WKDW� 3RODQG� FDQ� ERDVW� DW� SUHVHQW� ZLWK�
IDYRUDEOH� FRQGLWLRQV� IRU� WDNLQJ� XS� LQYHVWPHQWV� LQ�
VXVWDLQDEOH� EXLOGLQJ�� ZLWK� WKLV� VHFWLRQ� RI� EXLOGLQJ�
PDUNHW� GHYHORSLQJ� G\QDPLFDOO\�� :H� FDQ� H[SHFW�
PRUH� URRI� JDUGHQV� DQG� JUHHQ�ZDOOV� LQ� IXWXUH��ZKDW�
ZLOO�LQÀ�XHQFH�SRVLWLYHO\�RQ�XUEDQ�HFRV\VWHP���

7UDQVODWHG�E\�WKH�$XWKRUV

��� 7KLV� ZRUN� ZDV� VXSSRUWHG� E\� JUDQW� ��������1�+6��������
IURP�WKH�1DWLRQDO�6FLHQFH�&HQWUH��3RODQG�



��

%LEOLRJUDSK\

$��$VODP��6��7DULT��:��$��$��6\HG��6��6��$OL��³*UHHQ�
$UFKLWHFWXUH� 	� (QYLURQPHQWDO� %HQH¿�WV�� $� 5HYLHZ� :LWK�
5HIHUHQFH� 7R� (QHUJ\� 'H¿�FLHQW� 3DNLVWDQ�� ³6FL�� ,QW�� �/D�
KRUH�´���������������SS�����±����

&K�� %HUWUDP�� .�� 5HKGDQ]�� 7KH� UROH� RI� XUEDQ� JUHHQ�
VSDFH� IRU�KXPDQ�ZHOO�EHLQJ��QR��������.LHO� ,QVWLWXWH� IRU�
WKH�:RUOG�(FRQRP\�� ,QVWLWXWH�)RU�1HZ�(FRQRPLF�7KLQ�
NLQJ�������

-��&KRGNRZVND�0LV]F]XN��'��6]\PD VND��0RGHUQLVD�
WLRQ�RI�SXEOLF�EXLOGLQJV�LQ�3ROLVK�WRZQV�DQG�WKH�FRQFHSW�
RI� VXVWDLQDEOH� EXLOGLQJ�� ³4XDHVWLRQHV� *HRJUDSKLFDH´��
�������������SS����±���

/��&]DUQHFNL��-��7ZRUHN��6��:DOO��%XGRZQLFWZR�]UyZ�
QRZD RQH� Z� 3ROVFH�� ������ KWWS���ZZZ�LQ]\QLHUEXGRZ�
QLFWZD�SO�Z\GDU]HQLD�RBW\PBVLHBPRZL�DUW\NXO�EXGRZ�
QLFWZRB]URZQRZD]RQHBZBSROVFH������ >DFFHVVHG� RQ�
����������@�

.�� -�� *DVWRQ�� 3�� +�� :DUUHQ�� .�� 7KRPSVRQ�� 5�� 0��
6PLWK��8UEDQ�GRPHVWLF�JDUGHQV��,9���WKH�H[WHQW�RI�WKH�UH�
VRXUFH�DQG�LWV�DVVRFLDWHG�IHDWXUHV��³%LRGLYHUV��&RQVHUY�´��
����������SS������±�����

0�� ,ZDQHN�� :� SRV]XNLZDQLX� ]QDF]HQLD� DUFKLWHN�
WXU\� HNRORJLF]QHM� ±� FL J R � KLVWRU\F]QD� DUFKLWHNWXU\�
ZVSy F]HVQHM�� 7HND� .RP�� $UFK�� 8UE�� 6WXG�� .UDMREU���
2/�3$1��������SS����±���

/��.DPLRQND��$UFKLWHNWXUD�Z� URGRZLVNX� ]UyZQRZD�
RQ\P��³3UREOHP\�(NRORJLL´���������������SS����±���
.RPXQLNDW� .RPLVML� GR� 5DG\�� 3DUODPHQWX� (XURSHM�

VNLHJR�� (XURSHMVNLHJR� .RPLWHWX� (NRQRPLF]QR�6SR HF]�
QHJR� RUD]� .RPLWHWX� 5HJLRQyZ�� ,QLFMDW\ZD� U\QNyZ� SLR�
QLHUVNLFK� GOD� (XURS\�� .RPLVMD� (XURSHMVND�� %UXNVHOD��
�����������

$�� /HZDQGRZVND�� (NRLQQRZDFMH� Z� ]UyZQRZD RQ\P�
EXGRZQLFWZLH�±�ZSURZDG]HQLH�GR� ]DJDGQLHQLD�� ³(GXND�
FMD�ELRORJLF]QD�L� URGRZLVNRZD´�����������SS����±���

0�� /H QLFNL��$�� /HZDQGRZVND��=LHORQD� DUFKLWHNWXUD�
MDNR� LVWRWRZR� ZD Q\� HOHPHQW� PLDVWD� ]UyZQRZD RQHJR�
>LQ�@�$�� .OH WD��0�� 7HUOHFND� �HGV���� =UyZQRZD RQ\� UR]�
ZyM� ±� LGHD� F]\� NRQLHF]QR "�� :\GDZQLFWZR�$UPDJUDI��
.URVQR�������SS�����±����

0�� /H QLFNL��$�� /HZDQGRZVND��&RQWHPSRUDU\� &RQ�
FHSWV� RI� D� &LW\� LQ� WKH� &RQWH[W� RI� 6XVWDLQDEOH� 'HYHORS�
PHQW�� 3HUVSHFWLYH� RI� +XPDQLWLHV� DQG� 1DWXUDO� 6FLHQFHV��
³3UREOHP\�HNRUR]ZRMX´���������������SS����±���

-�� '�� 0DUVKDOO�� 8UEDQ� ODQG� DUHD� DQG� SRSXODWLRQ�
JURZWK�� D� QHZ� VFDOLQJ� UHODWLRQVKLS� IRU�PHWURSROLWDQ� H[�
SDQVLRQ��³8UEDQ�6WXGLHV´����������������SS������±�����

$�� /�� 0D\HU�� :�� '�� 6KXVWHU�� -�� -�� %HDXOLHX�� 0�� (��
+RSWRQ��/��.��5KHD��$��+��5R\��+��:��7KXUVWRQ��%XLOG�
LQJ� JUHHQ� LQIUDVWUXFWXUH� YLD� FLWL]HQ� SDUWLFLSDWLRQ�� $� VL[�
\HDU�VWXG\�LQ�WKH�6KHSKHUG�&UHHN��2KLR���³(QYLURQPHQWDO�
3UDFWLFH´������������SS����±���

=��3DV]NRZVNL��0LDVWR� LGHDOQH�Z�SHUVSHNW\ZLH� HXUR�
SHMVNLHM� L� MHJR� ]ZL ]NL� ]� XUEDQLVW\N � ZVSy F]HVQ �� 8QL�
YHUVLWDV��.UDNyZ������

.��5RJDWND��$��/HZDQGRZVND��=UyZQRZD RQ\�UR]ZyM�
Z�NRQWHN FLH�SODQRZDQLD�SU]HVWU]HQQHJR�±�SU]\N DG�RVLH�
GOD�-DU�Z�7RUXQLX�� >LQ�@�$��6XW��0��7HUOHFND� �HGV����:\�
EUDQH�DVSHNW\�RFKURQ\� URGRZLVND��:\GDZQLFWZR�$UPD�
JUDI��.URVQR�������SS�����±����

.�� 5RJDWND�� 6�� URGD�0XUDZVND�� -�� %LHJD VND��
(�� *U]HODN�.RVWXOVND�� -�� &KRGNRZVND�0LV]F]XN�� UR�
GRZLVNR� SU]\URGQLF]H� D� SODQRZDQLH� SU]HVWU]HQQH�� ³1LH�
UyZQR FL� 6SR HF]QH� D�:]URVW� *RVSRGDUF]\´�� ���� ������
SS�����±���

'�� 6]\PD VND�� 0�� .RURONR�� (�� *U]HODN�.RVWXOVND��
$��/HZDQGRZVND��(NRLQQRZDFMH�Z�PLH FLH��:\GDZQLF�
WZR�1DXNRZH�80.��7RUX ������

'�� 6]\PD VND��$�� /HZDQGRZVND�� .�� 5RJDWND�� 7HP�
SRUDO� WUHQG� RI� JUHHQDUHDV� LQ� 3RODQG� EHWZHHQ� ����� DQG�
������³8UEDQ�)RUHVWU\�	�8UEDQ�*UHHQLQJ´���������������
SS������±������

7�� 7DNDQR�� .�� 1DNDPXUD�� 0��:DWDQDEH��8UEDQ� UHV�
LGHQWLDO� HQYLURQPHQWV� DQG� VHQLRU� FLWL]HQV¶� ORQJHYLW\� LQ�
PHJDFLW\�DUHDV��WKH�LPSRUWDQFH�RI�ZDONDEOH�JUHHQ�VSDFHV��
³-��(SLGHPLRO��&RPPXQ�´������������SS�����±����

.�� 7]RXODV�� .�� .RUSHOD�� 6�� 9HQQ�� 9�� <OL�3HONRQHQ��
$�� .D PLHUF]DN�� -�� 1LHPHOD�� 3�� -DPHV��3URPRWLQJ� HFR�
V\VWHP�DQG�KXPDQ�KHDOWK�LQ�XUEDQ�DUHDV�XVLQJ�*UHHQ�,Q�
IUDVWUXFWXUH��$� OLWHUDWXUH� UHYLHZ�� ³/DQGVFDSH�DQG�8UEDQ�
3ODQQLQJ´���������������SS�����±����

5�� 6��8OULFK�� 5�� )�� 6LPRQVW�� %��'�� /RVLWRW�� (�� )LRUL�
WRW��0��$��0LOHVW��0��=HOVRQW��6WUHVV�UHFRYHU\�GXULQJ�H[�
SRVXUH� WR� QDWXUDO� DQG�XUEDQ� HQYLURQPHQWV�� ³-��(QYLURQ��
3V\FK�´������������SS�����±����

-��:LQHV��=LHORQD�DUFKLWHNWXUD��7DVFKHQ�*PE+��:DU�
V]DZD������

$OHNVDQGUD�/HZDQGRZVND��0VF��
.U]\V]WRI�5RJDWND��3KG��HQJ�

'HSDUWPHQW�RI�8UEDQ�6WXGLHV�DQG�5HJLRQDO�
'HYHORSPHQW��)DFXOW\�RI�(DUWK�6FLHQFHV

1LFRODXV�&RSHUQLFXV�8QLYHUVLW\
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7HNVW�DUW\NX X

WHNVW� Z� MHGQ\P� HJ]HPSODU]X� ±� Z\GUXN� �� &'�520��
F]FLRQND� 7LPHV� 1HZ� 5RPDQ� ��� SNW�� RGVW S� PL G]\�
ZLHUV]DPL� �����PDUJLQHV\� SR� ���� FP� ]� ND GHM� VWURQ\�
����ZLHUV]\�SR�RNR R����]QDNyZ���� IRUPDW�$���F\WDW\�
Z�WHN FLH�SURVWR�Z�FXG]\V RZLH
WHNVW�±�EH]�ZVWDZLRQ\FK�LOXVWUDFML��]�RGQLHVLHQLDPL�GR�
LOXVWUDFML��DNDSLW\�Z\RGU EQLRQH
ELEOLRJUD �D�Z�XN DG]LH�DOIDEHW\F]Q\P�SR�]DNR F]HQLX�
WHNVWX
SU]\SLV\� GROQH�� F]FLRQND�7LPHV�1HZ�5RPDQ� ��� SNW��
RGVW S���±�Z�QDVW SXM FHM�SRVWDFL�

�� LQLFMD � LPLHQLD�� QD]ZLVNR� DXWRUD� �SURVWR�� L� W\WX � G]LH D�
�NXUV\Z ��� PLHMVFH� Z\GDQLD� Z� EU]PLHQLX� RU\JLQDOQ\P��
URN�Z\GDQLD��VWURQD��V��
��SU]\�SRZR \ZDQLX�VL �QD�DUW\NX \�Z�F]DVRSLVPDFK�±�W\�
WX �DUW\NX X�NXUV\Z ��W\WX �F]DVRSLVPD�SURVWR�L�Z�FXG]\�
V RZLH��URF]QLN��URN��QU��VWURQD��V��
�� SU]\� SRQRZQ\P� SRZR \ZDQLX� VL � QD� G]LH R� �DUW\NX ��
±�LQLFMD �LPLHQLD��QD]ZLVNR�L�RS��FLW�
��SU]\�SRZR \ZDQLX�VL �QD�NLOND�G]LH ��DUW\NX yZ��WHJR�VDPH�
JR�DXWRUD�±�SR�QD]ZLVNX�SRF] WHN�W\WX X«��VWURQD��V��
�� SU]\� SRZR \ZDQLX� VL � QD� UyG D� DUFKLZDOQH� ±�Z� NROHM�
QR FL��QD]ZD�DUFKLZXP��L�VNUyW���QD]ZD�]HVSR X��L�VNUyW���
V\JQDWXU\��QXPHU\�NDUW��SU]\�SRQRZQ\P�RGZR DQLX�VL �GR�
WHJR�VDPHJR� UyG D�±�VNUyW�QD]Z\�L�V\JQDWXUD
��QD]ZLVND�L�W\WX \�URV\MVNLH�QDOH \�SRGDZD �Z�WUDQVOLWHUDFML

VSLV�LOXVWUDFML�±�QXPHUDFMD�FL J D�DUDEVND��]�SRGDQLHP�
UyGH �LOXVWUDFML��ZJ�W\FK�VDP\FK�]DVDG�MDN�Z�SU]\SL�
VDFK��Z�M ]\NX�SROVNLP�L�DQJLHOVNLP
VWUHV]F]HQLH� Z� M ]\NDFK� SROVNLP� L� DQJLHOVNLP� �ZUD]�
]�W XPDF]HQLHP�W\WX X�
V RZD�NOXF]RZH�Z�M ]\NDFK�SROVNLP�L�DQJLHOVNLP
LQIRUPDFMD�R�DXWRU]H�±�LPL �L�QD]ZLVNR��W\WX �L�OXE�VWR�
SLH �QDXNRZ\��QD]ZD�L�DGUHV�MHGQRVWNL�QDXNRZHM��DGUHV�
GR�NRUHVSRQGHQFML��WHOHIRQ��H�PDLO

5HGDNFMD�SURVL�R�QDGV\ DQLH�DUW\NX yZ�R�REM WR FL�GR����
VWURQ�

,OXVWUDFMH

Z�MHGQ\P�HJ]HPSODU]X�±�Z\GUXN���&'�520
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)RWRJUD �H��Z DVQH�OXE�]�SUDZHP�GR�SXEOLNDFML��SRQXPH�
URZDQH�Z�NROHMQR FL�XND]DQLD�VL �Z�WHN FLH��RSLVDQH��LPL
L� QD]ZLVNR� DXWRUD�� ZHUVMD� F\IURZD� �MSJ�� UR]G]LHOF]R
�� PLQ�� ���� GSL�� ZUD]� ]� Z\GUXNLHP�� :\GUXN� LOXVWUDFML�
]�ZVWDZLRQ\PL�SRGSLVDPL�SROVNLPL�L�DQJLHOVNLPL�
3U]\� LOXVWUDFMDFK� NRQLHF]QH� SRGDQLH� DXWRUVWZD�� UyG D��
GDW\�]JRGQLH�]�SUDZHP�DXWRUVNLP�

0DWHULD \�SURVLP\�QDGV\ D �OLVWHP�SROHFRQ\P�QD�DGUHV�
5HGDNFMD�Ä.ZDUWDOQLND�$UFKLWHNWXU\�L�8UEDQLVW\NL´
:\G]LD �$UFKLWHNWXU\�3ROLWHFKQLNL�:DUV]DZVNLHM
XO��.RV]\NRZD���
�������:DUV]DZD

5HGDNFMD�XSU]HMPLH�SURVL�$XWRUyZ�R�SRGDQLH�DGUHVX�GR�
NRUHVSRQGHQFML�� DGUHVX�H�PDLO�RUD]�QXPHUyZ� WHOHIRQyZ��
SRG�NWyU\PL�PR QD�X]\VND �NRQWDNW�
3\WDQLD�SURVLP\�SU]HV\ D �QD�DGUHV�H�PDLO��O�JUDELV]HZVND#
JPDLO�FRP
1DGHV DQ\�DUW\NX �SRZLQLHQ�E\ �RU\JLQDOQ\�L�QLH�QDUXV]D
SUDZ�RVyE�WU]HFLFK�

=J RV]HQLH� DUW\NX X� GR� .ZDUWDOQLND�$UFKLWHNWXU\� L� 8U�
EDQLVW\NL�MHVW�MHGQR]QDF]QH�]�Z\UD HQLHP�]JRG\�QD�MHJR�
RSXEOLNRZDQLH�Z�ZHUVML�SDSLHURZHM�L�HOHNWURQLF]QHM��VW G�
Z\PDJD � E G]LH� ] R HQLD� SU]H]� $XWRUyZ� VWRVRZQ\FK�
R ZLDGF]H �� GRW\F] F\FK� SU]HQLHVLHQLD� DXWRUVNLFK� SUDZ�
PDM WNRZ\FK�QD�3ROVN �$NDGHPL �1DXN��
3OLN�GR�SREUDQLD�QD�VWURQLH�LQWHUQHWRZHM�ZZZ�NDLX�SDQ�SO

3URFHGXUD�UHFHQ]RZDQLD

=J RV]HQLH� DUW\NX X� GR� F]DVRSLVPD� MHVW� MHGQR]QDF]QH�
]�Z\UD HQLHP�]JRG\�$XWRUD�QD�SRGGDQLH�DUW\NX X�SURFH�
GXU]H�UHFHQ]RZDQLD��]JRGQHM�]�]DOHFHQLDPL�0LQLVWHUVWZD�
1DXNL� L�6]NROQLFWZD�:\ V]HJR��1DGHV DQH�DUW\NX \��SR�
ZVW SQHM�RFHQLH�IRUPDOQHM� UHGDNWRUD�QDF]HOQHJR��SRGOH�
JDM � SURFHGXU]H� UHFHQ]RZDQLD� SU]H]� GZyFK� 5HFHQ]HQ�
WyZ� ]H� VWRSQLHP�SURIHVRUD� OXE� GRNWRUD� KDELOLWRZDQHJR��
NWyU]\�QLH� V � F] RQNDPL� UHGDNFML� SLVPD� L� QLH� V � ]DWUXG�
QLHQL�Z�LQVW\WXFML�Z\GDM FHM�F]DVRSLVPR��-H OL�]DLVWQLHMH�
SRWU]HED�� UHFHQ]MH�� ]� ]DFKRZDQLHP� DQRQLPRZR FL� 5H�
FHQ]HQWyZ��SU]HND]\ZDQH�V �$XWRURP�GR�ZJO GX�Z�FHOX�
RGQLHVLHQLD� VL � GR� XZDJ� L� HZHQWXDOQHJR�ZSURZDG]HQLD�
NRUHNW\�Z�DUW\NXOH�



)RUPDO�H[SHFWDWLRQV�UHJDUGLQJ�WH[W�DQG�LOOXVWUDWLRQV

7H[W�RI�WKH�DUWLFOH

WH[W�LQ�RQH�FRS\�±��SULQWRXW���IRQW�7LPHV�1HZ�5RPDQ�
���SRLQWV�� OLQH� VSDFLQJ�������PDUJLQV������FP�RQ�HDFK�
VLGH� ���� OLQHV� RI� DSSUR[LPDWHO\� ��� FKDUDFWHUV�� LQ� $��
IRUPDW��TXRWDWLRQV�LQ�WH[W�QRQ�LWDOLF�LQ�TXRWDWLRQ�PDUNV
WH[W�±�ZLWKRXW�LQVHUWHG�LOOXVWUDWLRQV��UHIHUHQFHV�WR�LOOX�
VWUDWLRQV�LQ�WKH�WH[W��VHSDUDWHG�SDUDJUDSKV
LQ�WKH�IROORZLQJ�IRUP�QRWHV��7LPHV�1HZ�5RPDQ����SR�
LQWV��OLQH�VSDFLQJ���

�� LQLWLDO� RI� WKH� QDPH�� VXUQDPH� RI� WKH� DXWKRU� �QRQ�LWDOLF��
DQG�WLWOH�RI�WKH�ZRUN��LWDOLFV��PHQWLRQHG�IRU�WKH� �UVW�WLPH��
SODFH�RI�SXEOLVKLQJ�LQ�WKH�RULJLQDO�ODQJXDJH��\HDU�RI�SXE�
OLVKLQJ��SDJH��S��
��ZKHQ�UHIHUULQJ�WR�DUWLFOHV�LQ�PDJD]LQHV�±�WLWOH�RI�WKH�DU�
WLFOH�LQ�LWDOLFV��WLWOH�RI�WKH�PDJD]LQH�QRQ�LWDOLF�DQG�LQ�TXR�
WDWLRQ��YROXPH��\HDU��QXPEHU��SDJH��S��
��ZKHQ�UHIHUULQJ�DJDLQ�WR�WKH�ZRUN��DUWLFOH��±�LQLWLDO�RI�WKH�
QDPH��VXUQDPH�DQG�RS��FLW�
��ZKHQ� UHIHUULQJ� WR� VHYHUDO�ZRUNV� �DUWLFOHV�� RI� WKH� VDPH�
DXWKRU�±�WKH�VXUQDPH�IROORZHG�E\�WKH�EHJLQQLQJ�RI�WKH�WLW�
OH�«��SDJH��S��
��ZKHQ�UHIHUULQJ�WR�DUFKLYDO�VRXUFHV�±�JLYLQJ�WKH�QDPH�RI�
WKH� DUFKLYH� �DQG� DEEUHYLDWLRQV��� QDPH� RI� WKH� WHDP� �DQG�
DEEUHYLDWLRQ��� �OH�QXPEHUV��FDUG�QXPEHUV��ZKHQ�UHIHUULQJ�
DJDLQ�WR�WKH�VDPH�VRXUFH�±�DEEUHYLDWLRQV�RI�QDPHV�DQG�WKH�
�OH�QXPEHUV
��5XVVLDQ�VXUQDPHV�DQG�WLWOHV�VKRXOG�EH�JLYHQ�LQ�WUDQVOL�
WHUDWLRQ

OLVW�RI�LOOXVWUDWLRQV�ZLWK�WKH�VRXUFH�RI�WKHVH�LOOXVWUDWLRQV�
DFFRUGLQJ�WR�WKH�VDPH�UXOHV�DV�WR�QRWHV��LQ�3ROLVK�DQG�
(QJOLVK�ODQJXDJHV�
VXPPDU\� LQ� 3ROLVK� DQG� (QJOLVK� ODQJXDJHV�� ZLWK� (Q�
JOLVK�WUDQVODWLRQ�RI�WKH�WLWOH
NH\�ZRUGV�LQ�3ROLVK�DQG�(QJOLVK�ODQJXDJHV
LQIRUPDWLRQ�DERXW�WKH�DXWKRU�±�QDPH�DQG�VXUQDPH��WLW�
OH�VFLHQWL �F�GHJUHH��QDPH�DQG�DGGUHVV�RI�WKH�VFLHQWL �F�
XQLW�
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,OOXVWUDWLRQV

,Q�RQH�FRS\��SKRWRJUDSK\��RZQ�RU�ZLWK�FRS\ULJKW��GH�
VFULEHG��FRQVHFXWLYH�QXPEHU�DQG�GHVFULSWLRQ���QDPH�DQG�
VXUQDPH�RI� WKH�DXWKRU��GLJLWDO�YHUVLRQ� �MSJ������GSL�� WR�
JHWKHU�ZLWK�SULQWRXW��9LVXDOV�ZLWK�LQVHUWHG�WH[W��GUDZLQJV��
SUHSDUHG� LQ� WKH� VDPH�PDQQHU�� UHTXLUHG� WR� SURYLGH� ZLWK�
OLQH�VFDOH�DQG�QRUWK�GLUHFWLRQ

,Q�UHIHUHQFH�WR�LOOXVWUDWLRQ�LW�LV�QHFHVVDU\�WR�SURYLGH�WKH�
QDPH�RI�WKH�DXWKRU�DQG�RU�VRXUFH�LQ�DFFRUGDQFH�ZLWK�WKH�
FRS\ULJKW�

7KH�ZKROH�PDWHULDO� VKRXOG�EH� UHFRUGHG�HOHFWURQLFDOO\�
�&'�520��� DQG� DOO� DERYH�PDWHULDOV� VHQW� YLD� UHJLVWHUHG�
OHWWHU�WR�WKH�IROORZLQJ�DGGUHVV�

5HGDNFMD�Ä.ZDUWDOQLND�$UFKLWHNWXU\�L�8UEDQLVW\NL´
:\G]LD �$UFKLWHNWXU\�3ROLWHFKQLNL�:DUV]DZVNLHM
XO��.RV]\NRZD���
�������:DUV]DZD

7KH� HGLWRULDO� VWDII� NLQGO\� UHTXHVW� \RX� WR� SURYLGH� XV�
ZLWK� WKH� SULYDWH� DGGUHVV� RI� WKH� DXWKRU�� LQWHUQHW� DGGUHVV�
DQG�YDOLG�WHOHSKRQH�QXPEHUV��6KRXOG�\RX�KDYH�DQ\�TXHV�
WLRQV�� SOHDVH� VHQG� WKHP� HOHFWURQLFDOO\� WR� WKH� DGGUHVV��
O�JUDELV]HZVND#JPDLO�FRP�RU�E\�WUDGLWLRQDO�PDLO�

7KH� VXEPLVVLRQ� RI� DQ� DUWLFOH� WR� WKH�PDJD]LQH� LI� SRV�
VLEOH�PD[����SDJHV�LV�HTXLYDOHQW�WR�WKH�H[SUHVVLRQ�RI�FRQ�
VHQW�WR�SXEOLVK�LW�LQ�SDSHU�DQG�HOHFWURQLF�YHUVLRQ�

5HYLHZLQJ�SURFHGXUH

7KH�VXEPLVVLRQ�RI�DQ�DUWLFOH�WR�WKH�PDJD]LQH�LV�HTXLYD�
OHQW� WR� WKH�H[SUHVVLRQ�RI� WKH�$XWKRU¶V�FRQVHQW� WR� UHYLHZ�
WKH�DUWLFOH��7KH�UHYLHZLQJ�SURFHGXUH�LV�FRQVLVWHQW�ZLWK�WKH�
UHFRPPHQGDWLRQV�RI�WKH�0LQLVWU\�RI�6FLHQFH�DQG�+LJKHU�
(GXFDWLRQ�� 7KH� VHQW� DUWLFOHV�� DIWHU� LQLWLDO� IRUPDO� DVVHVV�
PHQW�RI�WKH�FKLHI�HGLWRU��DUH�KDQGHG�RYHU�WR�WZR�UHYLHZHUV�
KROGLQJ�DW�OHDVW�3K�'��WLWOHV�ZKR�DUH�QRW�HPSOR\HG�LQ�WKH�
LQVWLWXWLRQ�LVVXLQJ�WKH�PDJD]LQH��7KH�UHYLHZV��LI�QHHGHG��
DUH�VKRZQ�WR�DXWKRUV�±�PDLQWDLQLQJ�WKH�DQRQ\PLW\�RI�WKH�
UHYLHZHUV�±�LQ�RUGHU�WR�UHIHU�WR�FRPPHQWV�DQG�SRVVLEO\�WR�
PDNH�FRUUHFWLRQV�LQ�WKH�DUWLFOH�
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