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$%675$&7��
3HUIRUPDQFH� PHDVXUHPHQW LV� DQ LPSRUWDQW ZD\ RI NHHSLQJ ILUP RQ WUDFN� LQ DFKLHYLQJ LWV VWUDWHJLF
REMHFWLYHV� +RZHYHU� WKHUH DUH FRQVWUXFWLRQ ILUPV ZKR�GR�QRW�PHDVXUH�WKHLU SHUIRUPDQFHV��7KLV�DWWLWXGH�
KDV�FDXVHG�D�ORW�RI�VHWEDFN�WR�FRQVWUXFWLRQ�ILUPV¶�SHUIRUPDQFH�E\�DIIHFWLQJ�WKH�TXDOLW\�DQG�WLPHO\�
GHOLYHU\� RI� WKHLU� SURGXFWV�� 7KH� SDSHU� DLPHG� DW� LQYHVWLJDWLQJ� WKH� FXUUHQW� SUDFWLFHV� RI� SHUIRUPDQFH�
PHDVXUHPHQW�RI�FRQVWUXFWLRQ�ILUPV�LQ�$EXMD�DQG�GHWHUPLQH�WKH�H[WHQW�DW�ZKLFK�WKH�FRQVWUXFWLRQ�ILUPV�XVHG�
WKH� SHUIRUPDQFH� PHDVXUHPHQW� IUDPHZRUNV� LQ� PHDVXULQJ� SHUIRUPDQFH�� ,Q� DFKLHYLQJ� WKLV� DLP�� WZHQW\�
FRQVWUXFWLRQ� ILUPV� LQ� $EXMD� ZHUH� VDPSOHG� UDQGRPO\�� SXUSRVLYH� VDPSOLQJ� ZDV� XVHG� WR� VDPSOH� WKH�
UHVSRQGHQWV�LQ�WKHVH�ILUPV��$�WRWDO�QXPEHU�RI�HLJKW\������TXHVWLRQQDLUHV�ZHUH�GLVWULEXWHG��6HYHQW\�WZR�
�����TXHVWLRQQDLUHV�ZHUH�UHWULHYHG���7KH�RSLQLRQV�RI�WKH�UHVSRQGHQWV ZHUH�VDPSOHG�XVLQJ�/LNHUW�VFDOH�RI���
�� VWDUWLQJ� IURP�YHU\�KLJK� H[WHQW� WR� ORZ�H[WHQW��6LPSOH� SHUFHQWDJH� DQDO\VLV�ZDV�XVHG� WR�GHWHUPLQH� WKH�
FXUUHQW�SUDFWLFH�RI�SHUIRUPDQFH�PHDVXUHPHQW�RI�VDPSOHG�FRQVWUXFWLRQ�ILUPV������DJUHHG�WKDW�WKH\�SUDFWLFH�
SHUIRUPDQFH�PHDVXUHPHQW�WR�D�YHU\�ODUJH�H[WHQW�� WKH�UHPDLQLQJ�����DUH�HLWKHU�SUDFWLFLQJ�UDUHO\�RU�QRW�
SUDFWLFLQJ�DW�DOO��7KH�SDSHU�UHFRPPHQGHG�DGHTXDWH�XQGHUVWDQGLQJ RI�SHUIRUPDQFH PHDVXUHPHQW E\ DOO VWDII
LQ FRQVWUXFWLRQ�ILUPV�DQG�HQIRUFHPHQW�RI LPSOHPHQWDWLRQ RI SHUIRUPDQFH PHDVXUHPHQW LQ FRQVWUXFWLRQ�
ILUPV�E\�WKH�VWDNHKROGHUV�

.H\ZRUGV� FRQVWUXFWLRQ��ILUPV��PHDVXUHPHQW��SHUIRUPDQFH��SUDFWLFHV��

,1752'8&7,21��
7KH�FRQVWUXFWLRQ�LQGXVWU\�JOREDOO\�LV�D�IXQGDPHQWDO�HFRQRPLF�VHFWRU�WKDW�SHUPHDWHV�PRVW�RI�WKH�
RWKHU�VHFWRUV�DV�LW�WUDQVIRUPV�YDULRXV�UHVRXUFHV�LQWR�SK\VLFDO��HFRQRPLF�DQG�VRFLDO�LQIUDVWUXFWXUH�
QHFHVVDU\�IRU�VRFLR�HFRQRPLF�GHYHORSPHQW��2ODGLQULQ�HW�DO���������� ,Q�1LJHULD��WKH�FRQVWUXFWLRQ�
LQGXVWU\�RFFXSLHV�DQ�LPSRUWDQW�SRVLWLRQ�LQ�WKH�HFRQRP\�DQG�KDV�JUHDW�SRWHQWLDOV�RI�EHFRPLQJ�RQH�
RI�WKH�ELJJHVW�FRQVWUXFWLRQ�PDUNHWV��\HW� LW�FRQWULEXWHV�OHVV�WKDQ�RWKHU�LQGXVWULHV��2ORZD���������
2PROR������� RSLQHG WKDW WKH 1LJHULDQ�FRQVWUXFWLRQ LQGXVWU\�RFFXSLHV D VLJQLILFDQW SRUWLRQ RI WKH
FDSLWDO EDVH RI WKH 1LJHULDQ�HFRQRP\� DGGLQJ WKDW LWV VXFFHVV RU IDLOXUH KDV SRVLWLYH RU QHJDWLYH�
LPSDFWV RQ WKH QDWLRQ¶V�HFRQRP\�� LI� WKLV�VWDWHPHQW� LV� WUXH� WKHUH� LV�QHHG� WR�IRFXV�RQ� WKLQJV� WKDW�
DIIHFWV�WKH�JURZWK�RI�FRQVWUXFWLRQ�LQGXVWU\��7KHUH�LV D KLJK FRUUHODWLRQ EHWZHHQ HFRQRPLF JURZWK
DQG WKH QDWXUH RI WKH� FRQVWUXFWLRQ� LQGXVWU\ DV HFRQRPLF JURZWK LQIOXHQFHV WKH QDWXUH RI
FRQVWUXFWLRQ RUJDQLVDWLRQV LQ DQ\�HFRQRP\� �8JZX�DQG�$WWDK���������7KLV� LV HYLGHQFHG LQ� WKH
UHVXOWDQW FRQVWUXFWLRQ ERRP LQ FRXQWULHV OLNH WKH�8QLWHG $UDE (PLUDWHV WKURXJK LWV RLO IXHOOHG�
HFRQRPLF JURZWK� DQG &KLQD WKURXJK LWV LQGXVWULDO H[SRUW GULYHQ JURZWK� DPRQJVW RWKHUV��7KH
FRQVWUXFWLRQ LQGXVWU\�LQ &KLQD IRU H[DPSOH� KDV EHHQ GULYHQ E\�SODQV IRU QHZ�GHYHORSPHQWV� DQG
XUEDQ UHYLWDOL]DWLRQ��2PROR� ������

7KH�1LJHULDQ�&RQVWUXFWLRQ�,QGXVWU\��1&,��FRQWULEXWHV�RQO\������WR�WKH�*URVV�'RPHVWLF�3URGXFW�
�*'3��ZKLFK�LV�YHU\�ORZ��3DXO�HW�DO����������7KH�1&,�LV�IDFHG�ZLWK�SUREOHPV�VXFK�DV�FRQVWUXFWLRQ�
GHOD\V��WLPH�DQG�FRVW�RYHUUXQV��DEDQGRQPHQW�RI�SURMHFWV�DW�YDULRXV VWDJHV�RI�FRPSOHWLRQ��ODFN�RI�
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VNLOOHG�ORFDO�ODERXU��SRZHU�VKRUWDJH��XQDYDLODELOLW\�RI�PDWHULDOV��FRUUXSWLRQ��XQHWKLFDO�SUDFWLFHV�DQG�
ODFN� RI� FDSDFLW\� WR� GHOLYHU� DOO� WKHVH� SUREOHPV� LV� GXH� WR� LQDFFXUDWH� RU� ODFN� RI� SHUIRUPDQFH�
PHDVXUHPHQW��2\HODPL�DQG�2\HGHOH��������2\HZREL�HW�DO�� ��������2GHGLUDQ�HW�DO� ������ UHSRUWHG
WKDW��1LJHULD FRQVWUXFWLRQ�LQGXVWU\�FRQWULEXWHG�OHVV�WR�WKH�QDWLRQDO�*'3 FRPSDUHG�WR�RWKHU�VHFWRUV�
WKLV�LV�ZK\�1LJHULD�HFRQRP\�DOZD\V�VXIIHUV�GHFOLQH�LQ�LWV�*'3� &RQVHTXHQWO\� WKH GHFOLQLQJ�QDWXUH
RI WKH�1LJHULDQ�FRQVWUXFWLRQ LQGXVWU\ DV�DOZD\V�H[SHULHQFHG��GHVSLWH�WKH�JLJDQWLF LQIUDVWUXFWXUH
WKH FRXQWU\�SRVVHVVHV��7KH�GHFOLQH�LQ�WKH�FRQWULEXWLRQ�RI�FRQVWUXFWLRQ�LQGXVWU\�WR�QDWLRQDO�*'3 LV
H[SHFWHG WR FRQWLQXH H[FHSW� WKHUH�LV�TXLFN� LQWHUYHQWLRQ�E\�DOO� WKH�VWDNH�KROGHUV�RQ� WKH�LVVXHV�
WKDW�FDXVHV�WKH�GHFOLQH��2GHGLUDQ�HW�DO���������

7KH�SHUIRUPDQFH�RI�WKH�LQGXVWU\�KDV�EHHQ�D�FRQFHUQ�WR�LWV�VWDNHKROGHUV�ZKR�KDYH�FDOOHG�IRU�UHJXODU�
SHUIRUPDQFH�PHDVXUHPHQW�WR�HQDEOH�WKH�VWDNHKROGHUV�PRQLWRU�WKH�SHUIRUPDQFH�RI WKH�LQGXVWU\�LQ�
RUGHU�WR�NQRZ�WKH�DUHDV�WKDW�QHHG�LPSURYHPHQW��0XQLU�DQG�%DLUG� �������$FFRUGLQJ�WR�1DOZRJD�
DQG�9DQ�'LMLN� ������� SHUIRUPDQFH�PHDVXUHPHQW� �30�� LV� YLWDO� IRU� FRQWLQXRXV� DQG� SURJUHVVLYH�
LPSURYHPHQW� LQ� PRVW� EXVLQHVVHV� DQG� RUJDQLVDWLRQV�� +HQFH�� $MH� HW� DO� ������� QRWHG� WKDW�
PHDVXUHPHQW� RI� RUJDQLVDWLRQV� SHUIRUPDQFH� KHOSV� RUJDQLVDWLRQV� WR� LGHQWLI\� WKH� NH\� DUHDV� RI�
DGMXVWPHQW��WKHQ�ZKHQ�D�ILUP�QHJOHFW�PHDVXULQJ�LWV�SHUIRUPDQFH�LW�ZLOO�EH�GLIILFXOW�WR�LGHQWLI\�DUHD�
RI�LPSURYHPHQW��7KLV�FDQ�OHDG�WR�EDQNUXSWF\�RU�IROGLQJ�XS��0HDVXULQJ�RI�ILUP¶V�SHUIRUPDQFH�LV�D�
SURFHVV�RI�PHDVXULQJ WKH�DFWXDO�RXWSXW�UHVXOW�RI�D�ILUP�DV�DJDLQVW�LWV�LQWHQGHG�RXWSXWV�RU�JRDOV�DQG
REMHFWLYHV� �6DUKDQ�� DQG� )R[�� ������� ,W� LV� RQH� RI� WKH� ZD\V� RI� LPSURYLQJ� DQG� VXVWDLQLQJ�
FRPSHWLWLYHQHVV�LQ�WKH�ORQJ�WHUP��1DOZRJD�DQG�9DQ�'LMN���������

,Q� GHYHORSHG� FRXQWULHV�� OLNH� WKH�8QLWHG�.LQJGRP� �8.�� DQG�8QLWHG� 6WDWHV� RI�$PHULFD� �86$���
SHUIRUPDQFH� PHDVXUHPHQW� LV� SUDFWLFHG� E\� FRQVWUXFWLRQ� RUJDQLVDWLRQV�� EHFDXVH� WKH\� EHOLHYH� LW�
SRVLWLYHO\� DIIHFWV� WKHLU� EXVLQHVV� LQ� WKH� ORQJHU�WHUP� �$VXTXR� DQG� (IILRQJ�� ������� +RZHYHU�� LQ�
GHYHORSLQJ�FRXQWULHV�OLNH�1LJHULD��PRVW�FRQVWUXFWLRQ�ILUPV�GR�QRW�VHH�DQ\�UHDVRQ�IRU�PHDVXULQJ�
WKHLU�SHUIRUPDQFHV��ZKLOH�WKRVH�WKDW�UHDOLVHG�WKH�QHHG�WR�PHDVXUH�WKHLU�SHUIRUPDQFHV�GR LW�ZLWK�
OLWWOH�RU�OHVV�NQRZOHGJH�RI�SHUIRUPDQFH�PHDVXUHPHQW��3DXO HW DO����������2GHGLUDQ HW DO��������
IXUWKHU GHFULHV WKH SRRU JURZWK�RI�FRQVWUXFWLRQ RUJDQLVDWLRQV LQ 1LJHULD LV�GXH�WR�ODFN�RI�DFFXUDWH�
DQG�UHJXODU�SHUIRUPDQFH�PHDVXUHPHQW��WKLV�KDV�OHG�WR�XQQHFHVVDU\�VSHQGLQJ�E\�JRYHUQPHQW� 7KXV��
7XQML�2OD\HQL��������DQG�$VXTXR�DQG�(IILRQJ��������HPSKDVLVHG�WKH�QHHG�RI�FRQVWUXFWLRQ�ILUPV¶�
VWDNHKROGHUV�KDYLQJ�GHHS�NQRZOHGJH�RI�SHUIRUPDQFH�PHDVXUHPHQW�VR�DV�WR�KHOS�LQ�UHDOLVLQJ�DQ�
DFFXUDWH�PHDVXUHPHQW�RI�SHUIRUPDQFH�WKDW�ZLOO�LPSURYH�WKH�SHUIRUPDQFH�RI�FRQVWUXFWLRQ�ILUPV��

&RQVWUXFWLRQ� SURIHVVLRQDOV� EHOLHYH� WKDW�PHDVXULQJ� RI� SHUIRUPDQFH� E\� FRQVWUXFWLRQ� ILUPV�ZLOO�
KHOS�WKH�ILUPV�WR�DFKLHYH�D�EHWWHU�DQG�LPSURYHG�ILUP�ZKLFK�ZLOO�LQ�WXUQ�FRQWULEXWH�PRUH�WR�WKH�
QDWLRQ�HFRQRP\��3DXO�HW�DO�����������7KH�)UHTXHQW�FDVHV�RI�IDLOHG�DQG�DEDQGRQHG�SXEOLF�VHFWRU�
SURMHFWV�DUH�FRQVLVWHQWO\�FDXVLQJ�VHULRXV�QLJKWPDUH�WR�DOO�WKH�VWDNHKROGHUV�ZLWKLQ�WKH�FRQVWUXFWLRQ�
LQGXVWU\��WKHVH�SUREOHPV�FDQ�EH�VROYHG�LI�WKHUH�DUH�SURSHU�PRQLWRULQJ�RI�ILUP�SHUIRUPDQFH�EHIRUH�
FRQWUDFW�DUH�DZDUGHG�WR�WKHP��,KHPH�DQG�&KLDJRURP��������8JZX�DQG�$WWDK��������2\HODPL�DQG�
2\HGHOH���������2ODGLPHML�DQG�$LQD��������ODPHQWHG�WKH�DODUPLQJ�ILJXUHV�RI�DEDQGRQHG�SXEOLF�
VHFWRU�SURMHFWV�LQ�1LJHULD��

3HUIRUPDQFH0HDVXUHPHQW
3HUIRUPDQFH�PHDVXUHPHQW� LV� WKH�QXPHULFDO�RU�TXDQWLWDWLYH� LQGLFDWRU� WKDW� VKRZV�KRZ�ZHOO�HDFK�
REMHFWLYH�LV�PHW��%DNRWLü� �������+RZHYHU��SHUIRUPDQFH�PHDVXUHPHQW�UHTXLUHV�DQ�H[WHQVLYH�XVH�
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RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�GDWD��ZLWK�FOHDU�GHILQLWLRQV�DQG�VSHFLILF�IUHTXHQF\�IRU�DQDO\VLV��VR�
WKH� FKRLFH�EHWZHHQ� WKHP�GHSHQGV�RQ� WKH�SXUSRVH�RI� WKH�PHDVXUHPHQW� DQG�� LQ�PDQ\�FDVHV�� WKH�
DYDLODELOLW\�RI�WKH�GDWD��<DQJ�DQG�/X��������/DWLIIL�������� 7KH�SDVW�VFKRODUO\�HIIRUW�KDV�OHG�WR�WKH�
PRGHUQ�LQYHQWLRQ� H[SORUDWLRQ�DQG�GHYHORSPHQW�RI�QHZ�WKLQJV�VXFK�DV�YDULHWLHV�RI�SHUIRUPDQFH�
PHDVXUHPHQW� V\VWHPV� �%DNRWLF�� ������ DQG� FUHDWLRQ� RI� � � QHZ� DSSURDFKHV� IRU� SHUIRUPDQFH�
PHDVXUHPHQW�SUDFWLFHV��.KDQ���������+RZHYHU��DV�%DVVLRQL�HW�DO� �������SRLQWHG�RXW��SHUIRUPDQFH
PHDVXUHPHQW�LV�D�WRSLF��ZKLFK�LV�RIWHQ�GLVFXVVHG�EXW�UDUHO\�GHILQHG��LW FDQ�EH�DQ�LQWHJUDO�SDUW�RI�
PDQDJHPHQW� DQG� WKXV� PD\� KDYH� EHHQ� H[HUFLVHG� IRU� DV� ORQJ� DV� PDQDJHPHQW� KDV� H[LVWHG��
3HUIRUPDQFH�PHDVXUHPHQW�LV�D�WDVN�XQGHUWDNHQ�E\�PRVW�RUJDQLVDWLRQV�XVLQJ�GLIIHUHQW�DSSURDFKHV��
GLIIHUHQW� WHFKQLTXHV�KDYH�EHHQ�HPSOR\HG�JOREDOO\�WR�PHDVXUH�SHUIRUPDQFH��DQG�LW�KDV�DWWUDFWHG�
DWWHQWLRQ�RI�UHVHDUFKHUV�LQ�UHFHQW�\HDUV��0ROLQD HW�DO�� ��������
7KH ILHOG RI�SHUIRUPDQFH PHDVXUHPHQW KDV ORQJ EHHQ GRPLQDWHG E\ WKH FRQFHSWV RI�PDQDJHPHQW
DFFRXQWLQJ SURFHGXUHV� DQG WHFKQLTXHV DV ZHOO DV PDQDJHPHQW FRQWURO� V\VWHPV �$VXTXR� DQG�
(IILRQJ�� ������ ,W VWDUWHG ZKHQ 3HWHU 'UXFNHU LQ ���� VXJJHVWHG� WKDW EDODQFHG PHDVXUHPHQW
V\VWHPV VKRXOG EH GHYHORSHG WR TXDQWLI\�SHUIRUPDQFH�� DQG�� WKH�� XQDQWLFLSDWHG�� FRQVHTXHQFHV��
RI���TXDQWLILFDWLRQ��VLQFH�WKHQ��WKURXJKRXW�WKH�����V DQG HDUO\�����V� QXPHURXV DXWKRUV VXJJHVWHG
PHDVXUHPHQW� IUDPHZRUNV� WKDW PLJKW EH DSSURSULDWH� �-HQDWDEDGL�������� 7KH UHVXOW ZDV WKDW D
GRPLQDQW UHVHDUFK TXHVWLRQ�ZDV UDLVHG LQ WKH PLG�����V� DPRQJ WKH PDQDJHPHQW FRPPXQLW\ RQ�
KRZ�WR�GHYHORS DQG GHSOR\ D EDODQFHG SHUIRUPDQFH PHDVXUHPHQW V\VWHP� $ VWUHDP�RI�UHVHDUFK�
ZRUNV IROORZHG RQ WKH GHVLJQ DQG GHSOR\PHQW RI VXFK V\VWHPV��WKLV�ZDV�UHVXOWHG LQ D�UHVHDUFK�
UHSRUW RQ GHYHORSPHQW RI SURFHVVHV IRU GHVLJQLQJ PHDVXUHPHQW V\VWHPV DQG�EDUULHUV WR WKHLU
VXFFHVVIXO LPSOHPHQWDWLRQ �%DVVLRQL� HW� DO��� ������� 3HUIRUPDQFH PHDVXUHPHQW LV VHHQ DV DQ
RSSRUWXQLW\�WR JDLQ LQVLJKW LQWR WKH IXWXUH�RI�DQ�RUJDQLVDWLRQ� ,W�DOORZV RUJDQLVDWLRQV�WR IRUHFDVW
LWV ILQDQFLDO PHDVXUHV DQG WR SODQ� 7KH�SURFHGXUH LV E\ VLPSO\ ORRNLQJ DW�DQ RUJDQLVDWLRQ¶V
FXUUHQW� LQQRYDWLRQ DQG� OHDUQLQJ� SURFHVVHV� DQG LWV DFKLHYHPHQWV LQ EXVLQHVV �/DWLIIL �������
3HUIRUPDQFH�PHDVXUHV PHDQV�WKDW�WKH�WHUP�FDQ�EH�REVHUYHG�DFFRUGLQJ�WR�WKH�GLIIHUHQW�ILQDQFLDO�
DQG� QRQ�ILQDQFLDO� W\SHV� RI� REMHFWLYHV��ZKLFK�� LQ� WXUQ�� DUH� DVVRFLDWHG� WR� D�PXOWLSOH� QXPEHU� RI�
LQGLFDWRUV��6DUKDQ�DQG�)R[��������0RXOOLQ��������

$FFRUGLQJ�WR�5\DQ��������WKH�OLPLWDWLRQV�RI�WUDGLWLRQDO�SHUIRUPDQFH�PHDVXUHV�EDVHG�RQ�FRVWV�VRPH�
WKHVH�OLPLWDWLRQV�DUHDV�OLVWHG�EHORZ��

L� 7KH�H[FOXVLRQ�RI�D�VWUDWHJLF�SHUVSHFWLYH��
LL� 7KH�ODFN�RI�IRFXV�RQ�VXFFHVV�IDFWRUV��DQG�
LLL� 7KH�SRRU�FRQVLGHUDWLRQ�RI�VWDNHKROGHUV¶�QHHGV�DQG�H[SHFWDWLRQV�

7UDGLWLRQDOO\�� WKH�VXFFHVV�RI�D�FRPSDQ\�KDV�EHHQ HYDOXDWHG�E\� WKH�XVH�RI� ILQDQFLDO�PHDVXUHV��
$OWKRXJK�ILQDQFLDO�PHDVXUHV�FDQ�DSSHDU�LQ�VHYHUDO�GLIIHUHQW�IRUPV�� WKUHH�RI�WKH�PRVW�FRPPRQ�
RQHV�FDQ�EH�H[SODLQHG�DV�3URILW�0DUJLQV��5HWXUQ�RQ�$VVHWV��52$��DQG�5HWXUQ�RQ�(TXLW\��52(��
�<DQJ�DQG�/X���������)RU�H[DPSOH��GLVWLQJXLVKHV�ILYH�W\SHV�RI�SHUIRUPDQFH�REMHFWLYHV�WKDW�KDYH�
RQ�DQ�RSHUDWLRQ�V\VWHP��FRVW��GHSHQGDELOLW\�� IOH[LELOLW\��TXDOLW\�DQG�VSHHG�� ,Q�D�SHUVSHFWLYH�RI�
WUDGLWLRQDO� SURGXFWLYLW\�� QXPHURXV� PHDVXUHV� FDQ� EH� IRXQG� LQ� WKH� OLWHUDWXUH�� EXW� XVXDOO\� WZR�
WUDGLWLRQDO�W\SHV�RI�LQGH[�SURGXFWLYLW\�PHDVXUHV�DUH�GLVWLQJXLVKHG��SDUWLDO�SURGXFWLYLW\�DQG�WRWDO�
SURGXFWLYLW\� �0RXOOLQ�� ������ 5\DQ�� ������� ,QFUHDVLQJ� QXPEHU� RI� RUJDQLVDWLRQV� KDYH� EHHQ�
PHDVXULQJ�SHUIRUPDQFH�DUHDV�WKDW�DUH�QRW�ILQDQFLDO�EXW�FRXOG�DIIHFW�SURILWDELOLW\��VXFK�DV�FXVWRPHU�
OR\DOW\�DQG�HPSOR\HH�VDWLVIDFWLRQ��6LJDODV��������6DXQLOD� ��������
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3HUIRUPDQFH PHDVXUHPHQW LQ WKH�FRQVWUXFWLRQ LQGXVWU\
,Q�FRQVWUXFWLRQ�LQGXVWU\� SHUIRUPDQFH PHDVXUHPHQW LV EHLQJ XVHG DQG LPSOHPHQWHG E\�PRVW ODUJH�
FRQVWUXFWLRQ�ILUPV� ,WV LPSOHPHQWDWLRQ FDQ KHOS WR LPSURYH WKHLU EXVLQHVV�SHUIRUPDQFH��ZKLFK�
LQFOXGHV EXVLQHVV SURFHVVHV�� SURGXFWV DQG PDQDJHPHQW RI SHRSOH IRU IDFLOLWDWLQJ FRQWLQXRXV�
LPSURYHPHQW �3DULGD�HW�DO����������7KHUH LV D JURZLQJ DZDUHQHVV DPRQJ RUJDQLVDWLRQV LQ WKH
FRQVWUXFWLRQ LQGXVWU\� WKDW�PHDVXUHPHQW V\VWHPV�DUH LPSRUWDQW IRU PRQLWRULQJ DQG FRQWUROOLQJ�
WKHLU SHUIRUPDQFH��5\DQ�������� 6DUKDQ��DQG�)R[��������DJUHHG RQ WKH VDPH LGHD DQG VWDWH�WKDW
SHUIRUPDQFH PHDVXUHPHQW LV GHYHORSLQJ LQ WKH FRQVWUXFWLRQ�LQGXVWU\� 7KHUH DUH WKUHH�UHDVRQV��WKH
FRQWLQXRXV UDSLG GHYHORSPHQW RI SHUIRUPDQFH PHDVXUHPHQW LQ RWKHU�VHFWRUV GXULQJ WKH ����V
FUHDWHG�D PDVVLYH LQWHUHVW LQ LWV GHYHORSPHQW IRU WKH FRQVWUXFWLRQ�LQGXVWU\��LQFUHDVLQJ�FRPSOH[LW\�
RI�FRQVWUXFWLRQ SURMHFWV�UHTXLULQJ DSSURSULDWH PHDVXUHPHQW WRROV DQG IUDPHZRUNV WR LPSURYH
SHUIRUPDQFH DQG WKH�GHYHORSPHQW DQG FKDOOHQJHV RI FRQVWUXFWLRQ�SURMHFW PDQDJHPHQW DV ZHOO
DV�EXLOGLQJ WHFKQRORJ\�LQ UHFHQW \HDUV �<X�HW�DO����������5\DQ��������FRQFOXGHG�WKDW� RQH RI�WKH
VL[ JRDOV RI &RQVWUXFWLRQ %HVW 3UDFWLFH LV WKDW WKH LPSURYHPHQW DQG� DFKLHYHPHQW RI DQ�
RUJDQLVDWLRQ� FDQ� EH� GRQH� DQG� HVWDEOLVKHG� WKURXJK PHDVXUHPHQW�� 7KLV� VKRZV� WKDW�PHDVXULQJ
SHUIRUPDQFH LV LPSRUWDQW DQG LV UHFRJQLVHG DV RQH RI WKH LPSRUWDQW FULWHULD IRU�&RQVWUXFWLRQ %HVW
3UDFWLFH�

7KH�7KHRUHWLFDO�)UDPHZRUNV RI�$YDLODEOH�3HUIRUPDQFH 0HDVXUHPHQW
*XWLHUUH]� HW� DO�� ������� PHQWLRQHG WKDW WKH UHYROXWLRQ LQ SHUIRUPDQFH PHDVXUHPHQW WKDW� KDG
KDSSHQHG VLQFH WKH ODWH ����V EURXJKW WR WKH GHYHORSPHQW RI YDULHWLHV RI�WRROV DQG�IUDPHZRUNV
WKDW FDQ EH JURXSHG LQWR WZR FDWHJRULHV� WKRVH HPSKDVLVLQJ�VHOI�DVVHVVPHQW DQG�WKRVH GHVLJQHG
WR KHOS PDQDJHUV PHDVXUH DQG LPSURYH EXVLQHVV�SURFHVVHV� *DPER�DQG�6DLG��������VWDWHG WKDW
VHOI�DVVHVVPHQW LV D FRPSUHKHQVLYH� V\VWHPDWLF DQG UHJXODU YLHZ�RI�DQ RUJDQLVDWLRQ¶V DFWLYLWLHV
DQG UHVXOWV DJDLQVW D PRGHO RI EXVLQHVV�H[FHOOHQFH� ,WV SURFHVV�DOORZV WKH RUJDQLVDWLRQ�WR GLVFHUQ
FOHDUO\ LWV VWUHQJWKV DQG DUHDV LQ ZKLFK LPSURYHPHQWV�FDQ EH PDGH DQG FXOPLQDWHV LQ SODQQHG
LPSURYHPHQW DFWLRQV ZKLFK� DUH PRQLWRUHG IRU�SURJUHVV� 6HOI�DVVHVVPHQW LPSOLHV WKH XVH RI D
PRGHO RQ ZKLFK�WR EDVH WKH HYDOXDWLRQ DQG�GLDJQRVWLFV� 6RPH H[DPSOHV RI�VHOI�DVVHVVPHQW DV
PHQWLRQHG DERYH DUH WKH (XURSHDQ�)RXQGDWLRQ� IRU 4XDOLW\�0DQDJHPHQW �()40� ([FHOOHQFH
0RGHO �ZLGHO\ XVHG LQ (XURSH��DQG WKH 0DOFROP %DOGULJH 1DWLRQDO�4XDOLW\ $ZDUG �0%14$�
LQ WKH 86$ �0HKUDOLDQ�HW�DO��������<X�HW�DO�� �������6RPH�H[DPSOHV�IRU�WKH�VHFRQG�FDWHJRU\�DUH�
&DSDELOLW\�0DWXULW\�0DWULFHV��7KH�3HUIRUPDQFH 3\UDPLG��7KH %DODQFHG 6FRUHFDUG �%6&� �3DXO�
HW�DO�� �������

7KH (XURSHDQ�)RXQGDWLRQ�IRU 4XDOLW\�0DQDJHPHQW �()40� H[FHOOHQFH PRGH

7KH ()40 ([FHOOHQFH 0RGHO�LV D QDWLRQDO�TXDOLW\ DZDUG WR UHFRJQLVH GHVHUYLQJ�RUJDQLVDWLRQV�
ZKLFK KDYH H[FHOOHG LQ TXDOLW\ PDQDJHPHQW SUDFWLFHV �1DOZRJD�DQG�9DQ�'LMN�������� ,W KDV EHHQ
GHYHORSHG E\ ()40�EDVHG RQ WKH�SUDFWLFDO H[SHULHQFHV RI�RUJDQLVDWLRQV DFURVV (XURSH��()40��
������ )LJXUH���VKRZV�DOO�WKH�HVVHQWLDO�PDQDJHPHQW�DSSURDFK�WKDW�QHHG�FRQFHQWUDWLRQ�VR�
DV� WR� DFKLHYH� HIIHFWLYH� SHUIRUPDQFH�� 6LQFH LWV ODXQFKLQJ LQ ����� WKRXVDQGV RI (XURSHDQ
RUJDQLVDWLRQV KDYH XVHG� WKH H[FHOOHQFH PRGHO DV D IUDPHZRUN IRU DVVHVVPHQW RI WKHLU
SHUIRUPDQFH �*XWLHUUH]�HW�DO���������
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)LJXUH���� ()40 H[FHOOHQFH PRGHO
6RXUFH��()40�������

7KH 0DOFROP %DOGULJH QDWLRQDO TXDOLW\ DZDUG �0%14$�

7KH 0%14$ LV D 1DWLRQDO�TXDOLW\ DZDUG XVHG LQ WKH 8QLWHG 6WDWHV RI $PHULFD��86$�� ,W ZDV
GHYHORSHG DQG XVHG E\�RUJDQLVDWLRQV�EHIRUH������WR�VWLPXODWH ZHVWHUQ�RUJDQLVDWLRQV LQ�RWKHU�
WR�FRPSHWH EHWWHU ZLWK WKH KLJK OHYHOV RI TXDOLW\ EHLQJ�DWWDLQHG E\ WKHLU -DSDQHVH FRPSHWLWRUV DW
WKDW WLPH� 7KH -DSDQHVH�GHYHORSHG WKH�'HPLQJ $ZDUG�WR VSXU TXDOLW\ LPSURYHPHQW �5\DQ�������
,W LV EDVHG RQ�VLPLODU SULQFLSOHV DQG PHWKRGRORJLHV RI WKH ()40 ([FHOOHQFH 0RGHO�ZKLFK KDV
EHHQ XVHG LQ VHOI�DVVHVVPHQW��D WHFKQLTXH VXSSRUWLQJ PDQ\�GLIIHUHQW FRUH YDOXHV DQG D WRRO�RI�
740 �%DLUG�������� 5\DQ������� VWDWHG WKDW WKH�PRVW�FRPSUHKHQVLYH�OLVW RI DFWLRQV QHHGHG
WR JHW WR�ZRUOG�FODVV�TXDOLW\�LV LQ WKH 0%14$� ,W FRQVLVWV�RI VHYHQ�FULWHULD� OHDGHUVKLS� VWUDWHJLF
SODQQLQJ� FXVWRPHU DQG�PDUNHW�IRFXV��LQIRUPDWLRQ�DQG�DQDO\VLV��KXPDQ UHVRXUFH�� IRFXV��SURFHVV�
PDQDJHPHQW DQG EXVLQHVV UHVXOWV� 7KHVH�FULWHULD�RI�PHDVXUHPHQW�XVLQJ�0%14$�DUH�DV�VKRZ�LQ�
ILJXUH���

)LJXUH�����7KH 0DOFROP %DOGULJH 1DWLRQDO 4XDOLW\ $ZDUG �0%14$�
6RXUFH��5\DQ ����

6LQN DQG 7XWWOH�PRGHO

7KLV LV D FODVVLFDO DSSURDFK WR D SHUIRUPDQFH PHDVXUHPHQW V\VWHP� ZKLFK FODLPV�WKDW WKH
SHUIRUPDQFH RI DQ RUJDQLVDWLRQ LV D FRPSOH[ LQWHUUHODWLRQVKLS EHWZHHQ�VHYHQ SHUIRUPDQFH
FULWHULD�DV IROORZV �.XODWXQJD�HW�DO����������(IIHFWLYHQHVV� ZKLFK LQYROYHV GRLQJ WKH ULJKW WKLQJV�
DW WKH VDPH WLPH� ZLWK�WKH�ULJKW TXDOLW\� ,Q SUDFWLFH� HIIHFWLYHQHVV LV H[SUHVVHG DV D UDWLR RI DFWXDO

W�Z&KZD�E���>ĞĂĚĞƌƐŚŝƉ

^ƚƌĂƚĞŐŝĐ�
ƉůĂŶŶŝŶŐ��

ĐƵƐƚŽŵĞƌ�
ĂŶĚ�ŵĂƌŬĞƚ�

ĨŽĐƵƐ

ŝŶĨŽƌŵĂƚŝŽŶ�
ĂŶĂůǇƐŝƐ ŚƵŵĂŶ�

ƌĞƐŽƵƌĐĞƐ�
ĨŽĐƵƐ

ƉƌŽĐĞƐƐ�
ŵĂŶĂŐŵĞŶƚ

ďƵƐŝŶĞƐƐ�
ƌĞƐƵůƚ
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RXWSXW�WR H[SHFWHG�RXWSXW��(IILFLHQF\� ZKLFK PHDQV��GRLQJ WKLQJV ULJKW DQG LW LV GHILQHG DV D
UDWLR RI� UHVRXUFHV H[SHFWHG WR EH FRQVXPHG WR UHVRXUFHV DFWXDOO\ FRQVXPHG��4XDOLW\ DQG LW LV
PHDVXUHG DW VL[ FKHFNSRLQWV �WR�PDNH LW WDQJLEOH���3URGXFWLYLW\��ZKLFK�LV GHILQHG�DV WKH WUDGLWLRQDO
UDWLR RI RXWSXW WR LQSXW� 4XDOLW\�RI ZRUN OLIH� ZKLFK LV DQ HVVHQWLDO FRQWULEXWLRQ WR D V\VWHP ZKLFK�
SHUIRUPV ZHOO�� ,QQRYDWLRQ� ZKLFK� LV D NH\ HOHPHQW LQ VXVWDLQLQJ DQG LPSURYLQJ SHUIRUPDQFH��
3URILWDELOLW\ ZKLFK UHSUHVHQWV WKH XOWLPDWH JRDO IRU DQ\�RUJDQLVDWLRQ�
)XUWKHUPRUH��5\DQ ������ VWDWHV WKDW DOWKRXJK PXFK KDYH FKDQJHG LQ LQGXVWU\�VLQFH WKH PRGHO
ZDV ILUVW LQWURGXFHG�� WKH VHYHQ SHUIRUPDQFH FULWHULD DUH VWLOO� LPSRUWDQW�� +RZHYHU�� OLNH�RWKHU�
IUDPHZRUNV�� LW� KDV� VHYHUDO�PDMRU� OLPLWDWLRQV�� )RU� H[DPSOH� LW GRHV QRW FRQVLGHU� WKH QHHG IRU
IOH[LELOLW\� ZKLFK�KDV LQFUHDVHG PDUNHGO\ GXULQJ WKH ODVW IHZ GHFDGHV DQG LW LV DOVR OLPLWHG E\ WKH
IDFW WKDW LW GRHV QRW FRQVLGHU�WKH FXVWRPHU�SHUVSHFWLYH �.XODWXQJD�HW�DO���������

%DODQFHG VFRUHFDUG �%6&�

7KH %6& LQFOXGHV ILQDQFLDO�SHUIRUPDQFH PHDVXUHV JLYLQJ WKH UHVXOWV RI DFWLRQV DOUHDG\�WDNHQ
DQG DOVR�FRPSOHPHQWV�WKH ILQDQFLDO SHUIRUPDQFH PHDVXUHV ZLWK PRUH RSHUDWLRQDO QRQ� ILQDQFLDO
SHUIRUPDQFH PHDVXUHV� ZKLFK DUH FRQVLGHUHG� DV GULYHUV RI IXWXUH ILQDQFLDO� SHUIRUPDQFH
�.XODWXQJD� HW� DO��� ����� DQG� 5\DQ�� ������ 7KH REMHFWLYHV DQG PHDVXUHV� RI WKH VFRUHFDUG DUH
GHULYHG IURP DQ RUJDQLVDWLRQ¶V YLVLRQ� DQG VWUDWHJ\ �1XUX� HW DO�� ������ ,W WUDQVODWHV DQ
RUJDQLVDWLRQ¶V YLVLRQ DQG� VWUDWHJ\ LQWR D FRPSUHKHQVLYH� VHW RI� SHUIRUPDQFH PHDVXUHV WKDW
SURYLGHV WKH IUDPHZRUN IRU D VWUDWHJLF�PHDVXUHPHQW DQG PDQDJHPHQW V\VWHP�

7KH %6& DOORZV PDQDJHUV WR ORRN�DW D EXVLQHVV IURP IRXU LPSRUWDQW SHUVSHFWLYHV��ZKLFK DUH
ILQDQFLDO SHUVSHFWLYH� LQWHUQDO EXVLQHVV SHUVSHFWLYH� LQQRYDWLRQ�DQG�OHDUQLQJ SHUVSHFWLYH�DV�ZHOO�
DV�FXVWRPHU�SHUVSHFWLYH��WKLV�LV�GHPRQVWUDWHG�LQ�)LJXUH����6RGHUEHUJ�HW�DO�� ������1LYHQ��������
6LJDODV�� �����DQG�0HKUDQOLDQ�HW� DO���������� ,W LV D� IUDPHZRUN IRU IRFXVLQJ WKH RUJDQLVDWLRQ�
LPSURYLQJ FRPPXQLFDWLRQ��VHWWLQJ RUJDQLVDWLRQDO�REMHFWLYHV DQG SURYLGLQJ IHHGEDFN RQ VWUDWHJ\�
�5\DQ���������1HHO\ HW DO� ������ FODULI\ WKDW DOWKRXJK�WKH %6& LV D YDOXDEOH IUDPHZRUN DQG LW�
VXJJHVWV� LPSRUWDQW� DUHDV� LQ�ZKLFK� SHUIRUPDQFH�PHDVXUHV PLJKW EH XVHIXO�� LW SURYLGHV OLWWOH
JXLGDQFH RQ�KRZ WKH DSSURSULDWH�PHDVXUHV FDQ EH LGHQWLILHG��LQWURGXFHG�DQG XOWLPDWHO\ XVHG WR
PDQDJH EXVLQHVV�
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)LJXUH��� %DODQFHG�VFRUH�FDUG�%6&
6RXUFH��6RGHUEHUJ�HW�DO� ��������1LYHQ���������6LJDODV���������DQG�0HKUDQOLDQ�HW�
DO��������

3HUIRUPDQFH�3ULVP

7KH 3HUIRUPDQFH 3ULVP LV D WKLQNLQJ DLG DQG�LV NQRZQ DV D PXOWL� IDFHWHG IUDPHZRUN VHH�)LJXUH
���,W LV D FRPSUHKHQVLYH�PHDVXUHPHQW IUDPHZRUN�WKDW DGGUHVVHV WKH NH\ EXVLQHVV LVVXHV WR ZKLFK
D ZLGH�YDULHW\ RI ILUPV� SURILW DQG QRW�IRU�SURILW� ZLOO EH DEOH WR UHODWH �1HHO\ HW DO�� �������7KH
SHUIRUPDQFH SULVP ZDV GHYHORSHG WR RYHUFRPH WKH VKRUWFRPLQJV LQ WKH� EDODQFHG VFRUHFDUG
DSSURDFK� ,W SXUSRVHIXOO\�WDNHV D EURDGHU YLHZ RI VWDNHKROGHUV�DQG�HQFRXUDJHV RUJDQLVDWLRQV WR�
DGGUHVV WKH IROORZLQJ TXHVWLRQV� :KR�DUH RXU NH\�VWDNHKROGHUV DQG ZKDW GR WKH\ ZDQW DQG
QHHG" :KDW VWUDWHJLHV GR ZH KDYH�WR SXW LQ�SODFH WR VDWLVI\ WKHVH QHHGV" :KDW SURFHVVHV GR ZH�
QHHG WR KDYH LQ SODFH WR H[HFXWH�RXU VWUDWHJ\" :KLFK FDSDELOLWLHV GR ZH QHHG WR SHUIRUP RXU
SURFHVVHV" :KDW GR ZH�H[SHFW IURP�RXU VWDNHKROGHUV LQ UHWXUQ" �6RGHUEHUJ�HW�DO�� ������1LYHQ��
������6LJDODV�������DQG�0HKUDQOLDQ�HW�DO���������

,W� FRQVLVWV RI ILYH�IDFHWHG� SHUIRUPDQFH� IUDPHZRUN�� WRS� DQG ERWWRP IDFHWV� DUH� VWDNHKROGHU
VDWLVIDFWLRQ DQG VWDNHKROGHU FRQWULEXWLRQ UHVSHFWLYHO\� 7KH RWKHU WKUHH� IDFHWV DUH VWUDWHJLHV�
SURFHVVHV DQG FDSDELOLWLHV �6RGHUEHUJ�HW�DO�� ������1LYHQ��������6LJDODV�������DQG�0HKUDQOLDQ�HW�
DO��������� 7KH SHUIRUPDQFH SULVP KDV D PXFK PRUH FRPSUHKHQVLYH YLHZ RI�GLIIHUHQW�VWDNHKROGHUV�
�VXFK�DV LQYHVWRUV� FXVWRPHUV� HPSOR\HHV DQG VXSSOLHUV� WKDQ RWKHU�IUDPHZRUNV �5\DQ��������� ,W�
LQFOXGHV�� D�� QHZ�� GLPHQVLRQ���LQ�� LGHQWLI\LQJ�� WKH�VWDNHKROGHUV¶�FRQWULEXWLRQ� UHTXLUHG WR PDLQWDLQ
DQG GHYHORS WKHVH�FDSDELOLWLHV�

7KH SHUIRUPDQFH SULVP HQDEOHV D EDODQFHG SLFWXUH RI�WKH EXVLQHVV WR EH SURYLGHG��VLJQLILFDQWO\
KLJKOLJKWLQJ H[WHUQDO� DQG LQWHUQDO PHDVXUHV DV ZHOO DV HQDEOLQJ� ILQDQFLDO DQG QRQ�ILQDQFLDO
PHDVXUHV� DQG PHDVXUHV RI�HIILFLHQF\ DQG HIIHFWLYHQHVV��%LWLWFL�HW�DO��������� ,W FRQVLGHUV QHZ
VWDNHKROGHUV��VXFK�DV HPSOR\HHV��VXSSOLHUV�DQG DOOLDQFH SDUWQHUV� ZKR DUH XVXDOO\ QHJOHFWHG ZKHQ
IRUPLQJ�SHUIRUPDQFH PHDVXUHV �5\DQ�������

)LJXUH��� 3HUIRUPDQFH�SULVP�
6RXUFH��7RRU�DQG�2JXQODQD��������DQG�8SDGKD\D�HW�DO� �������
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7KH� FKRLFH RI WKH DSSURSULDWH WRROV IRU PHDVXULQJ ILUPV SHUIRUPDQFHV LV GHSHQGHQW� RQ WKH
XQGHUVWDQGLQJ DQG WKH FDSDELOLW\ RI WKH RUJDQLVDWLRQV�WKDW XVH WKH WRROV� LW�LV�DGYLVDEOH�IRU�ILUPV
WR FKRRVH WKHLU RZQ UHOHYDQW GLPHQVLRQV DQG�ZHLJKWLQJV UDWKHU WKDQ XVH DQ\ VWDQGDUG RQH�VL]H�
ILWV�DOO�WRRO ZLWK PRUH DWWHQWLRQ EHLQJ�SDLG WR WKH SURFHVV E\ ZKLFK WKHLU RZQ EXVLQHVV IUDPHZRUNV
DQG VWUDWHJ\�DUH GHYHORSHG��:X� DQG�/LX� ������ )XUWKHUPRUH� DOO�WRROV GHYHORSHG KDYH WKH VDPH
SXUSRVH DQG� LQWHQWLRQ� WKDW LV� WR KHOS ILUPV LGHQWLI\ DUHDV LQ WKHLU RUJDQLVDWLRQV WKDW QHHG�
LPSURYHPHQW IRU EHWWHU IXWXUH LQ EXVLQHVV��7KH� SDSHU� LV� OLPLWHG� WR� WKH� DERYH� IUDPHZRUNV� RQO\�
EHFDXVH�WKH\�DUH�WKH�PDMRU�IUDPH�ZRUNV�DYDLODEOH�LQ�1LJHULD�FRQVWUXFWLRQ�LQGXVWU\�

0(7+2'2/2*<
7KH�VWXG\�FRYHUHG�FRQVWUXFWLRQ�ILUPV��EXLOGLQJ�DQG�FLYLO�DQG�KHDY\��WKDW�DUH�LQWR�SHUIRUPDQFH�
PHDVXUHPHQW�� SUDFWLVLQJ� LQ�$EXMD�� WKH� )HGHUDO� &DSLWDO� 7HUULWRU\� RI�1LJHULD�� 7KH� OLVW� RI� WKHVH�
FRQVWUXFWLRQ� ILUPV�ZDV�GUDZQ�IURP� WKH�)HGHUDWLRQ�RI�&RQVWUXFWLRQ� ,QGXVWU\� �)2&,��GLUHFWRU\���
$EXMD�KDV�EHHQ�VHOHFWHG�EHFDXVH�LW�LV�RQH�RI�WKH�1LJHULD�FLWLHV�WKDW�KDYH�WKH�KLJKHVW�FRQFHQWUDWLRQ�
RI�FRQVWUXFWLRQ�ILUPV��$OVR��LW�KDV�WKH�KLJKHVW�FRQFHQWUDWLRQ�RI�RQ�JRLQJ�FRQVWUXFWLRQ�ZRUNVǤ $EXMD�
EHLQJ�)HGHUDO�&DSLWDO�7HUULWRU\�)&7�KDV� WKH�KLJKHVW�QXPEHU�RI�FRQVWUXFWLRQV�ILUPV�PRUH� WKDQ�
RWKHU�FLWLHV�LQ�1LJHULD��DOO�WKHVH�IDFWV�DUH�DOO�DYDLODEOH�LQ�OLWHUDWXUHV �2ODGLPHML�DQG�$LQD��������

7KH�SDSHU�XVHG�VXUYH\�VWUDWHJLHV�DSSURDFK�ZLWK�WKH�XVH�RI�VXUYH\�TXHVWLRQQDLUHV� 7KH DUHDV�RI�
VWXG\�IRU�WKH�UHVHDUFK�DUH�FLYLO�DQG�EXLOGLQJ�ILUPV�DFWLYH�DQG�SUDFWLFLQJ�LQ�$EXMD�1LJHULD��7KH�
VXUYH\� VWUDWHJLHV� DSSURDFK� SURYLGHV� D� IRFXV� IRU� WKLV� UHVHDUFK� ZLWK� WKH� HIIRUWV� WR� DGGUHVV� WKH�
UHVHDUFK�SUREOHPV��7KLV�SURYLGHV�VWURQJHU�UHOHYDQFH�LQ�WHUPV�RI�WKH�DSSOLFDELOLW\�RI�WKH�UHVHDUFK�
UHVXOWV�DQG�WKH�LPSDFW�WKDW�WKH�FRQVLGHUDWLRQ�RI WKH�UHVXOWV�FRXOG�KDYH�RQ�D�VSHFLILF�ILUP�����

7KH WDUJHW�SRSXODWLRQ�IRU�WKH�VWXG\�ZHUH�PDQDJHPHQW�PHPEHUV�RI�FRQVWUXFWLRQ�ILUPV�SUDFWLFLQJ�LQ�
$EXMD�1LJHULD�ZKR�DUH�LQWR�SHUIRUPDQFH�PHDVXUHPHQW��7KH�OLVW�RI�WZHQW\������RI�WKHVH�ILUPV�ZHUH�
GUDZQ� RXW� IURP� WKH� )HGHUDWLRQ� RI� &RQVWUXFWLRQ� LQGXVWU\� �)2&,��� 7KH� UHVSRQGHQWV� ZHUH�
SURIHVVLRQDOV�DQG�QRQ�SURIHVVLRQDOV�PHPEHUV�ZKR�DUH�PDQDJHPHQW�PHPEHUV�RI�WKHVH�ILUPV��7KLV�
LV� EHFDXVH� WKH\� DUH� WKH�PDLQ� SHRSOH� LQYROYHG� LQ� SHUIRUPDQFH�PHDVXUHPHQW�� 7KH� W\SH� RI� QRQ�
SUREDELOLW\�VDPSOLQJ�DGRSWHG�LV�SXUSRVLYH�VDPSOLQJ�WHFKQLTXHV��WKLV�LV�EHFDXVH�WKH�UHVHDUFK�KDV�
LQWHUHVW�LQ�VHHNLQJ�WKH�YLHZV�DQG�RSLQLRQ�RI�PDQDJHPHQW�VWDII�RI�WKH�ILUPV�XQGHU�VWXG\�LQ�RUGHU�WR�
DVVHVV� SHUIRUPDQFHV� PHDVXUHPHQWV� SUDFWLFHV�� 7KHUHIRUH�� WKH� ILUPV� DQG� WKH� UHVSRQGHQWV� ZHUH�
VHOHFWHG�XVLQJ�SXUSRVHIXO�VDPSOLQJ�WHFKQLTXHV��6LPSOH�SHUFHQWDJH�DQDO\VLV�DQG�0HDQ�,QGH[�6FRUHV�
�0,6� ZHUH�XVHG�WR�DQDO\VH�WKH�UHVSRQVHV�JRWWHQ�IURP VWUXFWXUHG�TXHVWLRQQDLUHV

5(68/7�$1'�',6&866,21
7DEOH���VKRZV�WKH�EDFNJURXQG�RI�WKH�UHVSRQGHQWV�DQG�WKH�ILUPV��7KH�UHVSRQGHQWV�KDYH�PRUH�RI�
PDOH�������WKDQ�IHPDOH��DOVR�WKH�ILUPV�WKDW�KDG�VWDII�VWUHQJWK�RI����WR�����ZHUH�DOVR�PRUH��������
7KLV�MXVW�FRQILUPV�WKH�SUHYLRXV�VWXGLHV�WKDW�XVXDOO\�UHSRUWHG�1LJHULDQ�FRQVWUXFWLRQ�LQGXVWU\�DV�RQH�
RI�WKH�HPSOR\HUV�RI�ODUJH�ODERXU�IRUFH��7KH�ILUPV�YLVLWHG�ZHUH�KLJKO\�H[SHULHQFH�EHFDXVH�����RI�
WKHP�KDYH�EHHQ�LQ�SUDFWLFH�IRU����WR����\HDUV��7KH�PDMRULW\�RI�WKH�UHVSRQGHQWV�ZHUH�GHJUHHV�DQG�
KLJKHU� QDWLRQDO� GLSORPDV� JUDGXDWHV� ����� 0RUH� LQIRUPDWLRQ� RQ� UHVSRQGHQWV¶� EDFNJURXQG� DQG�
FRQVWUXFWLRQ�RUJDQLVDWLRQV�SURILOH�LV�DV�VKRZQ�LQ�7DEOH���
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7DEOH��� 3URILOH�RI�WKH�UHVSRQGHQWV

5HVHDUFKHUV¶�VXUYH\��������
7DEOH���VKRZV WKH�UHVXOWV�RI�WKH�DVVHVVPHQW�RI�IUDPHZRUNV�WKDW�DUH�FRPPRQO\�XVHG�E\�WKH����ILUPV�
XQGHU�VWXG\������RI�WKH�ILUPV�ZHUH�XVLQJ�EDVLF�VFRUH�FDUGV�ZK\�QRQH�RI�WKH�ILUPV�XVH�SHUIRUPDQFH�
SULVP��VLQN�DQG�WXUWOH�DQG�DQ\�RWKHU�SHUIRUPDQFH�IUDPH�ZRUNV��$OVR����DQG������XVH�0%14$�
DQG�()40�UHVSHFWLYHO\��0DQ\�RI�WKH�ILUPV�KDYH�OHVV�NQRZOHGJH�RI�DQ\�RWKHU�IUDPHZRUNV�DSDUW�
IURP�EDVLF�VFRUH�FDUGV�WKH\�DUH�XVLQJ��WKLV�ILQGLQJ�LV�LQ�OLQH�ZLWK�WKH�ILQGLQJ�RI�3DXO�HW�DO� ������

7DEOH� ��� 7KH� SHUIRUPDQFH� PHDVXUHPHQW� IUDPHZRUNV� XVXDOO\� DGRSWHG� ZKHQ� FDUU\LQJ� RXW�
SHUIRUPDQFH�PHDVXUHPHQW�LQ�FRQVWUXFWLRQ�ILUPV

3HUIRUPDQFH�PHDVXUHPHQW�IUDPHZRUNV )UHTXHQF\ ��RI�)LUPV
%DVLF�6FRUH�&DUG �� ��
3HUIRUPDQFH�3ULVP � �
6LQN�DQG 7XWWOH�0RGHO �� �
7KH 0DOFROP�%DOGULJH 1DWLRQDO 4XDOLW\ $ZDUG �0%14$� � ��

(XURSHDQ� )RXQGDWLRQ� IRU 4XDOLW\� 0DQDJHPHQW �()40� ([FHOOHQFH�
0RGHO

� ��

RWKHUV�VSHFLI\ � �
7RWDO� �� ���

5HVHDUFKHUV¶�VXUYH\��������

*HQGHU�RI�WKH�UHVSRQGHQWV )UHTXHQF\ 3HUFHQWDJH
0DOH �� ��
)HPDOH �� ��
7RWDO �� ���
$JH�RI�WKH�UHVSRQGHQW
������ �� ��
���± �� �� ��
���± �� �� ��
$ERYH��� �� ��
7RWDO �� ���
<HDU�RI�ILUPV�LQ�SUDFWLFH
��± � �� ��
��± �� �� ��
���± �� �� ��
���± �� � ��
DERYH��� � �
7RWDO �� ���
6WDII�VWUHQJWK
��± �� � �
���± �� �� ��
���± �� �� ��
���± ��� �� ��
����DQG�DERYH �� ��
7RWDO �� ���
4XDOLILFDWLRQV�RI�WKH�UHVSRQGHQW
21' �� ��
%6&�+1' �� ��
06&�07(&+�0%$ � �
3+' � �
2WKHUV � �

7RWDO� �� ���
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7DEOH���VKRZV�WKH�UHVSRQVH�RQ�WKH�HIIHFWLYHQHVV�RI�WKH�SHUIRUPDQFH�PHDVXUHPHQW�LQ�UHODWLRQ�WR�
ILUPV¶�DQQXDO�WXUQRYHU��,Q�WKH�WDEOH���������DQG����DJUHHG�WKDW�WKH�IUDPHZRUNV�DGRSWHG�E\�WKHLU�
ILUP¶V�PDQDJHPHQW�DUH�KLJKO\�HIIHFWLYH��YHU\�HIIHFWLYH�DQG�HIIHFWLYH�UHVSHFWLYHO\��7KH�GHJUHH�RI�
WKH�HIIHFWLYH�FRQVLGHULQJ�WKH�SHUFHQWDJHV�LV�YHU\�KLJK�DQG�VLJQLILFDQW��2QO\�����DJUHHG�WKDW�WKHLU�
IUDPH�ZRUNV�DQG�WKH�UDWH�RI�UHWXUQV�DUH�QRW�VLJQLILFDQW��)URP�WKH�RXWSXW�RI�WKH� UHVXOW��)URP�WKH�
UHVXOW� LW� FDQ� EH� FRQFOXGHG� WKDW� LI� DOO� WKH� FRQVWUXFWLRQ� ILUPV� LQ�$EXMD� FDUULHG� RXW� SHUIRUPDQFH�
PHDVXUHPHQW�WKHUH�ZLOO�EH�DQ LPSURYHPHQW�LQ�WKHLU�DQQXDO�WXUQRYHU�

7DEOH���� (IIHFWLYH�LV�WKH�SHUIRUPDQFH�PHDVXUHPHQW�\RX�DGRSWHG�LQ�UHODWLRQ�WR�\RXU�ILUP¶V�DQQXDO�
WXUQRYHU

5HVSRQVH� )UHTXHQF\� ��
+LJK�HIIHFWLYH �� ��
YHU\�HIIHFWLYH �� ��
(IIHFWLYH� � �
5DUHO\�HIIHFWLYH �� ��
1RW�HIIHFWLYH � ��
7RWDO� �� ���

5HVHDUFKHUV¶�VXUYH\��������

)LJXUH����5HVRXUFHV DOORFDWHG�LQ�SHUFHQWDJH�WRZDUGV SHUIRUPDQFH PHDVXUHPHQW LQ
FRQV WUXF W LRQ � I L UPV

5HVHDUFKHUV¶�VXUYH\���������

7KH� UHVSRQVH� RQ� WKH� UHVRXUFHG� DOORFDWHG� WRZDUGV� SHUIRUPDQFH�PHDVXUHPHQW� VKRZ� LQ� ILJXUH� ���
DJUHHG�WKDW�WKHLU�ILUPV�DOORFDWHG�VWDII�������DV�D�UHVRXUFH�WKDQ�WUDLQLQJ��ILQDQFLDO�DQG�WHFKQRORJ\��
7KHUH�LV�QHHG�WR�PDNH�WKHVH�VWDII�KDYH�DGHTXDWH�NQRZOHGJH�RI�SHUIRUPDQFH�PHDVXUHPHQW�WR�HQDEOH�
WKHQ�PHDVXUH�DGHTXDWHO\�DQG�DFFXUDWHO\��7UDLQLQJ�LV�DOVR�YHU\�LPSRUWDQW�LW�KDV������7KDW�VKRZV�
WKDW�WKH�FRQVWUXFWLRQ�ILUP�KDYH�NQRZOHGJH�RI�UHVRXUFHV�WKDW�QHHGHG�LQ�FDUU\LQJ�RXW�SHUIRUPDQFH�
PHDVXUHPHQW�

ϯϱ
ϯϮ

ϭϵ

ϭϰ

^d�&& dZ�/E/E' &/E�E�/�> d��,EK>K'z
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&ŝŐƵƌĞ�Ϯ͘�ZĞƐƉŽŶƐĞ�ŽŶ�WKH�H[WHQW�WR�ZKLFK�WKH�FRQVWUXFWLRQ�ILUPV�XVHG�WKH�SHUIRUPDQFH�
PHDVXUHPHQW�IUDPHZRUNV�LQ�PHDVXULQJ�SHUIRUPDQFH�

ZĞƐĞĂƌĐŚĞƌƐ͛�ƐƵƌǀĞǇ�;ϮϬϮϬͿ͘

&ŝŐƵƌĞ�Ϯ�ƐŚŽǁƐ�ƚŚĞ�ƌĞƐƉŽŶƐĞƐ�ŽŶ�ƚŚĞ�ĞǆƚĞŶƚ�ƚŽ�ǁŚŝĐŚ�ƚŚĞƐĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ĨŝƌŵƐ�ŵĂĚĞ�ƵƐĞ�ŽĨ�
ƉĞƌĨŽƌŵĂŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚ͘�dŚĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ĨŝƌŵƐ�ŵĂĚĞ�ƵƐĞ�ŽĨ�ƉĞƌĨŽƌŵĂŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚ�Ăƚ�
Ă�ǀĞƌǇ�ůŽǁ�ĞǆƚĞŶƚ�ŽĨ�ϰϭй͘�dŚŝƐ�ŝƐ�ŚŝŐŚůǇ�ƵŶƐĂƚŝƐĨĂĐƚŽƌŝůǇ͕�ƚŚĞƌĞ�ŝƐ�ŶĞĞĚ�ƚŽ�ĞĚƵĐĂƚĞ�ƚŚĞ�
ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƚŚĞ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ĨŝƌŵƐ�ŽŶ�ƚŚĞ�ŶĞĞĚ�ƚŽ�ŵĂŬĞ�ƵƐĞ�ŽĨ�ƉĞƌĨŽƌŵĂŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚ�
ĨƌĂŵĞǁŽƌŬ�ǁŚĞŶ�ĐĂƌƌǇŝŶŐ�ŽƵƚ�ƉĞƌĨŽƌŵĂŶĐĞ�ŵĞĂƐƵƌĞŵĞŶƚ͕�ƚŚŝƐ�ǁŝůů�ĞŶĂďůĞ�ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ƚŽ�
ďĞ�ĂĐĐƵƌĂƚĞ�ĂƐ�ŝŶĚŝĐĂƚĞĚ�ŝŶ�ƚŚĞ�ůŝƚĞƌĂƚƵƌĞ͘

7DEOH���� ,QYROYHPHQW�RI�PDQDJHPHQW�PHPEHUV�LQ SHUIRUPDQFH PHDVXUHPHQW

5HVSRQVH� )UHTXHQF\ �

9HU\�KLJK �� ��

+LJK �� ��

0RGHUDWH� �� ��

/RZ� �� ��

9HU\�ORZ � �

�� ���

5HVHDUFKHUV¶�VXUYH\���������

7KH�UHVSRQVHV RQ�LQYROYHPHQW�RI�WKH�PDQDJHPHQW�PHPEHUV�LQ�SHUIRUPDQFH�PHDVXUHPHQW�VKRZ�
WKDW�WKH�LQYROYHPHQW�RI�PDQDJHPHQW�PHPEHUV�LV�YHU\�KLJK��������WKH�ILQGLQJV�DJUHHG�ZLWK�WKH�
OLWHUDWXUH�RQ�WKH�PDQDJHPHQW�PHPEHUV�EHLQJ�WKH�SHRSOH�VROHO\�UHVSRQVLEOH�IRU�WKH�SHUIRUPDQFH�
PHDVXUHPHQW�WDVN�
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7DEOH����)DFWRUV�WKDW�DIIHFW�LPSOHPHQWDWLRQ R I � SHUIRUPDQFH�PHDVXUHPHQW�LQ�FRQVWUXFWLRQ�ILUPV

)DFWRUV� 0,6 5DQN

7LPH DQG H[SHQVH IDFWRUV� ���� �VW

/DFN�RI KLJKO\ GHYHORSHG LQIRUPDWLRQ V\VWHP� ���� �VW

&RQFHQWUDWLRQ�RI�IHHGEDFN�VROHO\�RQ�VKRUW�WHUP�UHVXOWV ���� �UG

)DLOXUH�RI VHQLRU PDQDJHPHQW WHDP WR�UHDFK FRQVHQVXV
RQ�KRZ�WR DFKLHYH�D�GHVLUHG�YLVLRQ�IRU�WKHLU�ILUPV

���� �UG

/DFN�RI�TXDQWLI\ UHVXOWV LQ DUHDV WKDW DUH PRUH�TXDOLWDWLYH LQ
QDWXUH��

���� �WK

'LIILFXOW\ LQ GHFRPSRVLQJ�JRDOV IRU ORZHU OHYHOV RI WKH ILUPV�DV
WKH\ DUH QRW�LQYROYHG DW WKH EHJLQQLQJ RI�WKH SHUIRUPDQFH
PHDVXUHPHQW SURFHVV

���� �WK

/DFN�RI�OLQNLQJ�6WUDWHJ\ WR UHVRXUFH�DOORFDWLRQ� ���� �WK

6WULYLQJ IRU SHUIHFWLRQ DQG GHQ\LQJ UHVXOWV RI PHDVXUHPHQW LI
WKH\�FRQIOLFW ZLWK�WKRVH H[SHFWHG�E\ WKH ILUP ���� �WK

5HVHDUFKHUV¶�VXUYH\���������

7KH�IDFWRUV�WKDW�DIIHFW�LPSOHPHQWDWLRQ�RI�SHUIRUPDQFH�PHDVXUHPHQW�RI�WKH�FRQVWUXFWLRQ�ILUPV�
XQGHU�VWXG\�ZDV�DV�VKRZQ�LQ�WDEOH����7LPH�DQG�H[SHQVH�IDFWRUV�DQG�ODFN�RI�KLJKO\�GHYHORSHG�
LQIRUPDWLRQ�V\VWHP�ZDV� UDQNHG�KLJKHVW�ZLWK�PHDQ� LQGH[�VFRUHV�RI������ZKLOH� VWULYLQJ� IRU�
SHUIHFWLRQ� DQG� GHQ\� UHVXOWV� RI� PHDVXUHPHQW� LI� WKH\� FRQIOLFW� ZLWK� WKH� H[SHFWHG� RQHV� ZDV�
UDQNHG��WK ZLWK�D�PHDQ�LQGH[�VFRUH�RI�������7KLV�VKRZV�WKDW�WLPH�DQG�ILQDQFLDO�SRZHU�LV�YHU\�
LPSRUWDQW�ZKHQ� LPSOHPHQWLQJ�SHUIRUPDQFH�PHDVXUHPHQW�� WKHVH� IDFWRUV� VKRXOG EH�SXW� LQWR�
VHULRXV�FRQVLGHUDWLRQ�LQ�RUGHU�WR�DFKLHYH�D�VPRRWK�DQG�XQLQWHUUXSWHG�LPSOHPHQWDWLRQ�

7DEOH����6WHSV�WDNHQ�IRU�,PSOHPHQWDWLRQ�RI�SHUIRUPDQFH�PHDVXUHPHQW�E\�WKH�ILUPV

6WHSV� WDNHQ� IRU� ,PSOHPHQWDWLRQ�RI�SHUIRUPDQFH�PHDVXUHPHQW�
E\�WKH�ILUPV

)UHTXHQF\ �

([HFXWLYH ERDUG� IRUPHG SHUIRUPDQFH PHDVXUHPHQW WHDPV WR UXQ
SHUIRUPDQFH�PHDVXUHPHQW�

�� ��

([HFXWLYH ERDUG� HQVXUHG WKDW� WKHUH� LV SODQV IRU LPSOHPHQWLQJ SHUIRUPDQFH
PHDVXUHPHQW

�� ��

SHUIRUPDQFH� � � PHDVXUHPHQW� � � WHDPV KDYH� � � NQRZOHGJH�RI�SHUIRUPDQFH�
PHDVXUHPHQW

�� ��

SHUIRUPDQFH�PHDVXUHPHQW�WHDPV�XQGHUVWDQG�WKH WDVNV�LQYROYH�LQ�FDUU\LQJ�RXW�
SHUIRUPDQFH�PHDVXUHPHQW

� ��

2UJDQLVDWLRQ� KDV� GHYHORSHG� D� SROLF\� IRU� JXLGLQJ� WKH� ILUP� LQ� LPSOHPHQWLQJ�
SHUIRUPDQFH�PHDVXUHPHQW�DFWLYLWLHV�

�� ��



3URFHHGLQJV�RI�WKH��WK�5HVHDUFK�&RQIHUHQFH�RI�WKH�1,46��5(&21���

���

7RWDO� �� ���

5HVHDUFKHUV¶�VXUYH\���������

7DEOH� �� VKRZV� WKH� UHVSRQVH� RQ� WKH� VWHS� WDNHQ� E\� WKH� ILUPV� RQ� WKH� LPSOHPHQWDWLRQV� RI�
SHUIRUPDQFH�PHDVXUHPHQW��'LIIHUHQW�ILUPV�WDNH�GLIIHUHQW�VWHSV��,W�LV�DOZD\V�DGYLVHG�WR�WDNH�
WKH� VWHS� WKDW�ZLOO� VXLW� WKH� ILUPV��(YHU\� ILUPV� FDQ� GHWHUPLQH� WKH� VWHSV� WKDW� VXLW WKHLU� ILUPV�
WKURXJK�D�WKRURXJK VWXG\�E\�WKH�PDQDJHPHQW��

&21&/86,216�
)URP�WKH�GLVFXVVLRQV�RI�UHVXOWV�WKH�IROORZLQJ�FRQFOXVLRQV�ZHUH�PDGH�

�� %DVLF� 6FRUH� &DUG �%6&��� (XURSHDQ� )RXQGDWLRQ� IRU 4XDOLW\� 0DQDJHPHQW �()40�
([FHOOHQFH�0RGHO�DQG�7KH 0DOFROP�%DOGULJH 1DWLRQDO 4XDOLW\ $ZDUG �0%14$��DUH�WKH�
WKUHH�IUDPHZRUNV�FRPPRQO\�XVHG�LQ�1LJHULD�FRQVWUXFWLRQ�ILUPV��

�� &DUU\LQJ�RXW�SHUIRUPDQFH�PHDVXUHPHQW�KDV�D�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�UDWH�RI�UHWXUQ�RI�
D�ILUP�LQ�IRUP�RI�DQQXDO�WXUQRYHU��LW�LPSURYHV�ILUP�UDWH�RI�UHWXUQV�VLQFH�LW�KHOSV�LQ�NQRZ�
ZKHUH�WR�LPSURYH�LQ�EXVLQHVV��

�� 6WDII�� WUDLQLQJ�� ILQDQFLDO� DQG� WHFKQRORJ\� DUH� WKH� PDLQ� UHVRXUFHV� WKDW� UHTXLUHG� WR� EH�
FRPPLWWHG�E\�ILUPV�ZKHQ�PHDVXULQJ�SHUIRUPDQFH�PHDVXUHPHQW��

�� 7KH�OHYHO�DW�ZKLFK�FRQVWUXFWLRQ�ILUPV�FDUU\�RXW�SHUIRUPDQFH�PHDVXUHPHQW�LV�VWLOO�YHU\�ORZ�
DQG�XQVDWLVIDFWRU\��

�� 7KH�OHYHO�DW�ZKLFK�FRQVWUXFWLRQ�ILUPV�PDGH�XVH�RI�SHUIRUPDQFH�PHDVXUHPHQW�IUDPHZRUNV�
LV�DOVR�YHU\ ORZ�DQG�XQVDWLVIDFWRU\�

�� 0DQDJHPHQW�PHPEHUV� DUH� YHU\� LQYROYHG LQ� FDUU\LQJ� RXW� SHUIRUPDQFH�PHDVXUHPHQW� LQ�
FRQVWUXFWLRQ�ILUPV�

�� 7LPH DQG H[SHQVH DQG�/DFN�RI KLJKO\ GHYHORSHG LQIRUPDWLRQ V\VWHP DUH�WKH�PDMRU�IDFWRUV�
DIIHFWLQJ�WKH�LPSOHPHQWDWLRQV�RI�SHUIRUPDQFH�PHDVXUHPHQW�LQ�1LJHULDQ�FRQVWUXFWLRQ�ILUPV�

�� ([HFXWLYH ERDUG� IRUPHG SHUIRUPDQFH PHDVXUHPHQW WHDPV WR UXQ SHUIRUPDQFH�
PHDVXUHPHQW�LV�WKH�PRVW�FRPPRQO\�VHW�XVHG�E\�WKH�FRQVWUXFWLRQ�ILUPV�

7KH�XVH�RI�SHUIRUPDQFH�PHDVXUHPHQW�IUDPHZRUNV�E\�1LJHULDQ�FRQVWUXFWLRQ�ILUPV�LV�YHU\�ORZ��
7KLV�LV�GXH�WR�ODFN�RI�DGHTXDWH�LQIRUPDWLRQ�V\VWHP�DQG�NQRZOHGJH�E\�WKH�PDQDJHPHQW�RI�WKHVH�
ILUPV�

5(&200(1'$7,216
�� 7KHUH�LV�QHHG�IRU�LPSURYHPHQW�RQ�WKHVH�WKUHH�PHWKRGV�VR�DV�WR�SURYLGH�D�FRPSUHKHQVLYH�

IUDPHZRUN�WKDW�ZLOO�EH�VXLWDEOH�IRU�1LJHULD�PDUNHW�
�� 0DQDJHPHQW DQG� DOO� WKH� VWDNHKROGHUV� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� VKRXOG� HQIRUFH�

SHUIRUPDQFH�PHDVXUHPHQW�DPRQJ�WKH�FRQVWUXFWLRQ�ILUPV�VR�DV�WR�LPSURYH�WKHLU�WXUQ�RYHU�
�� $GHTXDWH�DUUDQJHPHQW�VKRXOG�EH�PDGH�E\�WKH�PDQDJHPHQW�WR�HQVXUH�DYDLODELOLW\�RI�WKH�

UHVRXUFHV�UHTXLUHG�IRU�SHUIRUPDQFH�PHDVXUHPHQW�
�� 7KHUH�VKRXOG�EH�D�SROLF\�E\�WKH�VWDNH�KROGHUV�RQ�HQIRUFHPHQWV�DQG�LPSOHPHQWDWLRQV�RQ�WKH�

PHDVXUHPHQW�RI�SHUIRUPDQFH�RI�FRQVWUXFWLRQ�ILUPV�
�� 7KH�JRYHUQPHQW�DQG�WKH�VWDNHKROGHUV�VKRXOG�SURYLGH�DGHTXDWH�IDFLOLWLHV�IRU� LQIRUPDWLRQ�

V\VWHP�LQ�1LJHULDQ�FRQVWUXFWLRQ�LQGXVWU\�
�� 7KHUH�LV�QHHG�IRU�WUDLQLQJ�DQG�UH�� WUDLQLQJ�RI�WKH�PDQDJHPHQW�WHDP�WR�HQDEOH�WKHP�KDQGOHG�

WKH�SHUIRUPDQFH�PHDVXUHPHQW�IUDPHZRUNV�DGHTXDWHO\��
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�� 7KHUH� LV� QHHG� IRU� DGHTXDWH� XQGHUVWDQGLQJ RI� SHUIRUPDQFH PHDVXUHPHQW E\ DOO VWDII LQ
FRQVWUXFWLRQ�ILUPV�

5()(5(1&(6
$MH��,��2���$GHGRNXQ��2��$��	�,ELURQNH��2�7����������$QDO\VLV�RI�SURMHFW�XQGHUWDNHQ�EX�TXDQWLW\�

VXUYH\RUV�LQ�ODJRV�VWDWH��1LJHULD��LQWHUQDWLRQDO�MRXUQDO�RI�RUJDQLVDWLRQ�WHFKQRORJ\�DQG�
PDQDJHPHQW�LQ�FRQVUXFWLRQ������������± �����

$OTXGD��+���3RVKGDU��0���5RWLPL��-��2���DQG�2\HZREL��/��2����������'HWHUPLQDQWV�RI�
FRQVWUXFWLRQ�RUJDQLVDWLRQV
�SHUIRUPDQFH��D�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�� 3URFHHGLQJ� RI�
��QG�$XVWUDOLDQ�8QLYHUVLWLHV�%XLOGLQJ�(GXFDWLRQ�$VVRFLDWLRQ� �$8%($��

$VXTXR��&��)���	�(IILRQJ��(��)����������,PSDFW�RI�SD\PHQW�SUREOHP�RQ�WKH� SHUIRUPDQFH�
RI�PLFUR�VPDOO�DQG�PHGLXP�VL]H�FRQVWUXFWLRQ�FRQWUDFWRUV��-RXUQDO� RI� &RQWHPSRUDU\�
5HVHDUFK�LQ�WKH�%XLOW�(QYLURQPHQW������������± ���

%DLUG��.����������7KH�HIIHFWLYHQHVV�RI�VWUDWHJLF�SHUIRUPDQFH�PHDVXUHPHQW�V\VWHPV��
,QWHUQDWLRQDO�-RXUQDO�RI�3URGXFWLYLW\�	�3HUIRUPDQFH�0DQDJHPHQW����������� ���

%DNRWLü��'����������5HODWLRQVKLS�EHWZHHQ�-RE�6DWLVIDFWLRQ�DQG�2UJDQLVDWLRQDO� 3HUIRUPDQFH��
(FRQRPLF� 5HVHDUFK�(NRQRPVND� ,VWUDåLYDQMD�� ��� ����� ���������
'2,����������������;�������������

%DVVLRQL��+��$���+DVVDQ��7��0���	�3ULFH��$��'��)����������(YDOXDWLRQ�DQG�DQDO\VLV�RI� FULWHULD�
DQG�VXE��FULWHULD�RI�D�FRQVWUXFWLRQ�H[FHOOHQFH�PRGHO��(QJLQHHULQJ�� &RQVWUXFWLRQ� 	�
$UFKLWHFWXUDO�0DQDJHPHQW�����������± ����

%LWLWFL��8���*DUHQJR��3���'|UIOHU��9��	�1XGXUXSDWL��6����������3HUIRUPDQFH� 0HDVXUHPHQW��
&KDOOHQJHV�IRU�7RPRUURZ��,QWHUQDWLRQDO�-RXUQDO�RI 0DQDJHPHQW�
5HYLHZV������������±����

(WLNDQ���,� 	�%DOD� .� ���������6DPSOLQJ�DQG�6DPSOLQJ�0HWKRGV��%LRPHWULF�
%LRVWDWLVWLFV�,QWHUQDWLRQDO�-RXUQDO�������������'2,����������EELM���������� �����

*DPER��1���	�6DLG ,����������$�FRQFHSWXDO�IUDPHZRUN�IRU�LPSURYLQJ���FRVW�DQG�EXLOGLQJ
FRQWUDFWRU� SHUIRUPDQFHV� LQ� GHYHORSLQJ� FRXQWULHV�� 3DSHU� SUHVHQWHG� DW� WKH� �WK�
LQWHUQDWLRQDO�UHDO�HVWDWH�UHVHDUFK�V\PSRVLXP��,5(56��������1DWLRQDO�LQVWLWXWH� RI�
YDOXDWLRQ��,163(1��6HODQJRU��0DOD\VLD�

*XWLHUUH]� '��0���6FDYDUGD� /� )�� )LRUHQFLR� /� 	 0DUWLQV� 5�$� ������� (YROXWLRQ RI WKH
SHUIRUPDQFH�PHDVXUHPHQW V\VWHP LQ WKH /RJLVWLFV 'HSDUWPHQW RI D EURDGFDVWLQJ
FRPSDQ\� $Q DFWLRQ UHVHDUFK��,QWHUQDWLRQDO -RXUQDO RI 3URGXFWLRQ (FRQRPLFV� ����
�±���

,KHPH� &��&��	�&KLDJRURP�&��)����������&RQVWUXFWLRQ�,QGXVWU\�DQG�LWV�&RQVWUDLQWV�LQ� 1LJHULD�
,QWHUQDWLRQDO�-RXUQDO�RI�$GYDQFHG�5HVHDUFK�LQ�6RFLDO�(QJLQHHULQJ� DQG� 'HYHORSPHQW�
6WUDWHJLHV�,-$56('6�+DUG�3ULQW������������2QOLQH������� ���;���������± ���

-HQDWDEDGL��+��6� ��������,PSDFW�RI�(FRQRPLF�3HUIRUPDQFH�RQ�2UJDQLVDWLRQDO� &DSDFLW\�
DQG� &DSDELOLW\��$�&DVH�6WXG\�LQ�$LUOLQH�,QGXVWU\� ,QWHUQDWLRQDO� -RXUQDO�
RI�%XVLQHVV�DQG�0DQDJHPHQW�������������

.XODWXQJD��8���$PDUDWXQJD��'��	�+DLJK��5����������6WUXFWXUHG�DSSURDFK�WR� PHDVXUH�
SHUIRUPDQFH�LQ�FRQVWUXFWLRQ�UHVHDUFK�DQG�GHYHORSPHQW�� 3HUIRUPDQFH� PHDVXUHPHQW�
V\VWHP�GHYHORSPHQW� ,QWHUQDWLRQDO�-RXUQDO�RI 3URGXFWLYLW\� 	� 3HUIRUPDQFH�
0DQDJHPHQW�������������± ����

/DWLIIL� $��$����������3HUIRUPDQFH�0HDVXUHPHQW )RU�&RQVWUXFWLRQ�%XVLQHVVHV�$
GRFWRUDO� WKHVLV� VXEPLWWHG�LQ�SDUWLDO�IXOILOPHQW�RI�WKH�UHTXLUHPHQWV�IRU� WKH�



3URFHHGLQJV�RI�WKH��WK�5HVHDUFK�&RQIHUHQFH�RI�WKH�1,46��5(&21���

���

DZDUG�RI�'RFWRU�RI�3KLORVRSK\�RI�/RXJKERURXJK�8QLYHUVLW\�3XEOLVKHU��� $U\DQL�$KPDG�
/DWLIIL�KWWS���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�QF�QG�����

0HKUDOLDQ��*���1D]DUL��-��$���1RRULSDUWR��*��DQG�5DVHNK��+��5� ��������740�DQG� RUJDQLVDWLRQDO�
SHUIRUPDQFH�XVLQJ�WKH�EDODQFHG�VFRUHFDUG�DSSURDFK�� ,QWHUQDWLRQDO� -RXUQDO� RI�
3URGXFWLYLW\�	�3HUIRUPDQFH�0DQDJHPHQW��������� ��������

0ROLQD� 0� È� &�� )ORUHQFLR� %� 3�� *RQ]iOH]� -�0�+� 	 *RQ]iOH]� -�/�*� ��������
,PSOHPHQWLQJ WKH EDODQFHG�VFRUHFDUG� LWV HIIHFW RQ WKH MRE HQYLURQPHQW�
7RWDO 4XDOLW\ 0DQDJHPHQW 	 %XVLQHVV ([FHOOHQFH� ���������������

0RXOOLQ�� 0�� �������� ,PSURYLQJ� DQG� HYDOXDWLQJ� SHUIRUPDQFH� ZLWK� WKH� 3XEOLF� 6HFWRU�
6FRUHFDUG�� ,QWHUQDWLRQDO�-RXUQDO�RI�3URGXFWLYLW\�	�3HUIRUPDQFH� 0DQDJHPHQW��
���������������

1DOZRJD��0��0��	�9DQ�'LMN��0��3����������2UJDQLVDWLRQDO�3HUIRUPDQFH�0HDVXUHPHQW�0RGHOV�
IRU�3RYHUW\�$OOHYLDWLRQ���,QWHUQDWLRQDO�-RXUQDO�RI�:DWHU� �������������������

1HHO\��$���$GDPV��&���DQG�&URZH��3����������7KH�SHUIRUPDQFH�SULVP�LQ�SUDFWLFH�
0HDVXULQJ�%XVLQHVV�([FHOOHQFH�������������

1LYHQ�� 3� 5�� �������� %DODQFHG� 6FRUHFDUG� (YROXWLRQ�� $� '\QDPLF� $SSURDFK� WR� 6WUDWHJ\�
([HFXWLRQ��1HZ�-HUVH\��-RKQ�:LOH\�	�6RQV��,QF�

1QDGL�� (�� 2�� (�� �������� &XUELQJ� FRUUXSWLRQ� LQ� SXEOLF� SURFXUHPHQW� 3URFHVV� LQ� 1LJHULD��
3XEOLVKHG�06F�7KHVLV��1QDPGL�$]LNLZH�8QLYHUVLW\��$ZND���

1QDGL�� (�� 2�� (�� ������� $Q� (YDOXDWLRQ� RI� &RVW� RI� &RQVWUXFWLRQ� 3URMHFWV� 2Q� 1LJHULDQ�
(FRQRP\��,Q��2JXQVHPL��'��5��$ZRGHOH��2��$��	�2NH��$��(��(GV��
3URFHHGLQJV� RI�WKH���1LJHULDQ�,QVWLWXWH�RI�4XDQWLW\�6XUYH\RUV�5HVHDUFK
&RQIHUHQFH� )HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��$NXUH����± ���

1XUX�*���/OLDV�6��	�,EUDKLP�,��,����������&OLHQW�)LQDQFLDO�6XSSRUW�IRU�0LWLJDWLQJ� &RVW� )DFWRUV�
$IIHFWLQJ�3HUIRUPDQFH�RI 6PDOO�6HDWH�&RQWUDFWRUV�LQ�1LJHULD $7%8�-RXUQDO� RI�
(QYLURQPHQWDO�7HFKQRORJ\��������������������

2GHGLUDQ��6��-���$GH\LQND��%�)���2SDWXQML��2��$���	�0RUDNLQ\R��.��2���������� %XVLQHVV�
6WUXFWXUH�RI�,QGLJHQRXV�)LUPV�LQ�WKH�1LJHULDQ�&RQVWUXFWLRQ�,QGXVWU\�� ,QWHUQDWLRQDO�
-RXUQDO�RI�%XVLQHVV�5HVHDUFK�DQG�0DQDJHPHQW��������0DOD\VLD��

2ODGLPHML��2��	�$LQD��2��2����������)LQDQFLDO�SHUIRUPDQFH�RI�ORFDOO\�RZQHG� FRQVWUXFWLRQ�
ILUPV�LQ�VRXWKZHVWHUQ�1LJHULD���-RXUQDO�RI�)LQDQFLDO� 0DQDJHPHQW�RI�3URSHUW\�DQG�
&RQVWUXFWLRQ��������������KWWSV���GRL�RUJ������� �-)03&�������������

2ODGLQULQ��7���2JXQVHPL� '��5��	�$MH� $� 2����������5ROH�RI�&RQVWUXFWLRQ�6HFWRU�LQ�
(FRQRPLF�*URZWK��(PSLULFDO�(YLGHQFH�IURP�1LJHULD��)HGHUDO�XQLYHUVLW\�RI�
WHFKQRORJ\�<ROD�-RXUQDO�RI�WKH�(QYLURQPHQW�����

2ORZD��2��:����������'HWHUPLQDQW�RI�UXUDO�UHVLGHQWLDO�VROLG�ZDVWH�FROOHFWLRQ�VHUYLFH�LQ� ODJRV�
VWDWH��LQWHUQDWLRQDO�MRXUQDO�RI�VXVWDLQDEOH�DJULFXOWXUDO�UHVHDUFK �� FRQVFLHQWLD�
EHDP���������± ��

2PROR� '����������&RVW�4XDOLW\�$QG�2UJDQLVDWLRQDO�3HUIRUPDQFH�,Q�6XJDU� 0DQXIDFWXULQJ�
)LUPV�,Q�.HQ\D��$Q�8QSXEOLVKHG�0%$�7KHVLV��6XEPLWWHG�WR� 7KH� 6FKRRO� 2I�
%XVLQHVV��8QLYHUVLW\�2I�1DLUREL��.HP\D�

2\HODPL��.��2��	�2\HGHOH�$���-����������$Q�2YHUYLHZ�RI�3HUIRUPDQFH�0HDVXUHPHQW� DQG�
3URGXFWLYLW\�,PSURYHPHQW��,Q��2JXQVHPL��'��5��$ZRGHOH��2�$��	�2NH� $�� (� �(GV���
3URFHHGLQJV�RI�WKH���1LJHULDQ�,QVWLWXWH�RI�4XDQWLW\�6XUYH\RUV� 5HVHDUFK� &RQIHUHQFH�
)HGHUDO 8QLYHUVLW\�RI�7HFKQRORJ\��$NXUH�����± ����
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2\HZREL��/��2���$ELPEROD��:��5��	�2ODERGH��%��-����������0HDVXULQJ�VWUDWHJLF� SHUIRUPDQFH�
LQ�FRQVWUXFWLRQ�FRPSDQLHV��-RXUQDO�RI�)DFLOLWLHV�0DQDJHPHQW���� ����������

3DULGD��$���.XPDU��8���*DODU��'��	�6WHQVWU|P��&����������3HUIRUPDQFH�PHDVXUHPHQW DQG�
PDQDJHPHQW�IRU�PDLQWHQDQFH��D�OLWHUDWXUH�UHYLHZ��-RXUQDO�RI�4XDOLW\�LQ� 0DLQWHQDQFH�
(QJLQHHULQJ�����������± ���

3DXO��&��$�� =DNL��<��0�� .ROR��%��$��	�$GRJER��.��-����������$Q�$SSUDLVDO�RI� 3HUIRUPDQFH�
0HDVXUHPHQW�3UDFWLFH�RI�&RQVWUXFWLRQ�)LUPV�LQ�1LJHULD�� 3URFHHGLQJV� RI� WKH� -RLQW�
,QWHUQDWLRQDO�&RQIHUHQFH��-,&��RQ���VW�&HQWXU\�+XPDQ� +DELWDW�� ������ 0DUFK� ������
$NXUH��1LJHULD����������

5\DQ��$����������&ULWLFDO�5HDOLVP��3HUIRUPDQFH�0HDVXUHPHQW�DQG�0DQDJHPHQW�� $GGUHVVLQJ�
&KDOOHQJHV�IRU�.QRZOHGJH�&UHDWLRQ��0DQDJHPHQW�5HVHDUFK�5HYLHZ�� ������� �������
KWWS���GRL�RUJ���������055��������������

6DUKDQ��6� 	�)R[��$����������µ3HUIRUPDQFH�PHDVXUHPHQW�LQ�WKH�8.�FRQVWUXFWLRQ� LQGXVWU\� DQG�
LWV�UROH�LQ�VXSSRUWLQJ�WKH�DSSOLFDWLRQ�RI�OHDQ�FRQVWUXFWLRQ� FRQFHSWV¶�� $XVWUDODVLDQ�
-RXUQDO� RI�&RQVWUXFWLRQ�(FRQRPLFV�DQG�%XLOGLQJ�� �������������

6DXQGHUV��0���5����/HZLV��3��	�7KRUQKLOO���$���������5HVHDUFK�0HWKRG�IRU�%XVLQHVV�
6WXGHQWV���WK�(GLWLRQ��3UHQWLFH�+DOO��/RQGRQ��8.

6DXQLOD��0����������3HUIRUPDQFH�PHDVXUHPHQW�DSSURDFK�IRU�LQQRYDWLRQ�FDSDELOLW\�LQ� 60(V�
,QWHUQDWLRQDO�-RXUQDO�RI�3URGXFWLYLW\�	�3HUIRUPDQFH�0DQDJHPHQW�����������������

6LJDODV��&����������(PSLULFDO�LQYHVWLJDWLRQ�RI�EDODQFHG�VFRUHFDUG¶V�WKHRUHWLFDO� XQGHUSLQQLQJV��
-RXUQDO�RI�$FFRXQWLQJ�	�2UJDQLVDWLRQDO�&KDQJH�������������± ����

6RGHUEHUJ�� 0��� .DODJQDQDP�� 6��� 6KHHKDQ�� 1� 7�� 	� 9DLG\DQDWKDQ�� *�� �������� :KHQ� LV� D�
EDODQFHG�VFRUHFDUG�D�EDODQFHG�VFRUHFDUG"�,QWHUQDWLRQDO�-RXUQDO�RI�3URGXFWLYLW\ 	�
3HUIRUPDQFH�0DQDJHPHQW�����������������

6RQVRQ�� 6�� -�� .XODWXQJD�� 8� 	� 3DWKLUDJH�� &�� ������� 3HUIRUPDQFH� 0HDVXUHPHQW DQG�
0DQDJHPHQW LQ &RQVWUXFWLRQ� $� &RQFHSWXDO� )UDPHZRUN�� ,Q� ��WK ,QWHUQDWLRQDO�
3RVWJUDGXDWH�5HVHDUFK�&RQIHUHQFH��,3*5&������± ���6HSWHPEHU������� 8QLYHUVLW\� RI�
6DOLIRUG�8.

7XQML�2OD\HQL��3�� 0RVDNX��3��2���)DJEHQOH��2��,��2PXK��,��2� 	�2SH\HPL��-����������(YDOXDWLQJ�
&RQVWUXFWLRQ�3URMHFW�3HUIRUPDQFH��$�&DVH�RI�&RQVWUXFWLRQ�60(V�LQ�/DJRV��-RXUQDO�RI�
,QQRYDWLRQ�DQG�%XVLQHVV�%HVW�3UDFWLFHV����������������

8JXZX� 2���	�$WWDK� ,��&���������$Q�$SSUDLVDO�RI�&RQVWUXFWLRQ�0DQDJHPHQW�3UDFWLFH� LQ�
1LJHULD�1LJHULDQ�-RXUQDO�RI�7HFKQRORJ\��1,-27(&+���������������± ��� &RS\ULJKW��
)DFXOW\�RI�(QJLQHHULQJ��8QLYHUVLW\�RI�1LJHULD��1VXNND��3ULQW� ,661������������
ZZZ�QLMRWHFK�FRPKWWS���G[�GRL�RUJ���������QMW�Y��L���

<DQJ��+���	�/X��:���������1LFKH�FRPSDULVRQV��WRZDUGV�D�QHZ�DSSURDFK�IRU�DQDO\VLQJ�
FRPSHWLWLRQ�DQG�RUJDQLVDWLRQDO�SHUIRUPDQFH�LQ�WKH�LQWHUQDWLRQDO�FRQVWUXFWLRQ
PDUNHW��&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV�����������������

<X� ,�� .LP� .�� -XQJ� <�� 	 &KLQ� 6� ������� &RPSDUDEOH SHUIRUPDQFH PHDVXUHPHQW V\VWHP
IRU FRQVWUXFWLRQ�FRPSDQLHV� -RXUQDO RI 0DQDJHPHQW LQ (QJLQHHULQJ� ������ ���±
����


