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�)DFXOW\�RI�,QGXVWULDO�(QJLQHHULQJ��,QVWLWXW�7HNQRORJL�%DQGXQJ��-OQ��*DQHVKD�1R������

%DQGXQJ��������,QGRQHVLD�

$EVWUDFW�2QH�RI�WKH�PRVW�LPSRUWDQW�DVSHFWV�LQ�GHOLYHULQJ�VXVWDLQDEOH�LQIUDVWUXFWXUHV�
LV� ZKHWKHU� WKH� FRQVWUXFWRUV� EXLOG� WKH� LQIUDVWUXFWXUHV� LQ� D� VXVWDLQDEOH� ZD\�� 5HFHQW�
JUHHQ� EXLOGLQJV� GHYHORSPHQWV� LQ� ,QGRQHVLD�� DV� H[DPSOHV� RI� WKH� LPSOHPHQWDWLRQ� RI�
VXVWDLQDEOH� LQIUDVWUXFWXUH� LQ� ,QGRQHVLD�� KDV� VKRZQ� WKH� QHHG� RI� PRUH� KROLVWLF�
DSSURDFK�LQ�GHOLYHULQJ�WKH�JUHHQ�EXLOGLQJ�� LQFOXGLQJ�WKH�LPSRUWDQFH�RI�FRQVWUXFWRUV�
LQ� GHOLYHULQJ� WKH� JUHHQ� VSHFLILFDWLRQV� DV� GHVLJQHG� E\� WKH� RZQHUV� WKURXJK� WKH�
SURIHVVLRQDO� GHVLJQHUV�� 7KH� FRQFHSW� RI� JUHHQ� FRQVWUXFWLRQ� ZDV� LQWURGXFHG� WR� WKH�
FRQVWUXFWLRQ� SUDFWLFH� DV� D� JUHHQ� ZD\� WR� SHUIRUP� FRQVWUXFWLRQ� LQ� WKH� ILHOG� E\� WKH�
FRQWUDFWRUV��7KH� FRQFHSW� LV� FRQVLGHUHG� DV� DQ� HPHUJLQJ� WHUPLQRORJ\� IRU� FRQWUDFWRUV�
WKDW� VWLOO� RSHQV� YDULRXV� LQWHUSUHWDWLRQV�� EXW�� RQ� WKH� RWKHU� KDQG�� DOVR� LQYLWHV�
LQQRYDWLRQV�� � 5HFHQW� LQQRYDWLYH� DSSURDFKHV� LPSOHPHQWHG� E\� VHYHUDO� FRQWUDFWRUV�
UHSUHVHQWHG� WKH� HDV\� DQG� PRUH� GRDEOH� DSSURDFKHV� WDNHQ� E\� WKH� FRQWUDFWRUV� LQ�
UHVSRQGLQJ�WKH�JUHHQ�FRQVWUXFWLRQ�FRQFHSW��5HFHQW�HYDOXDWLRQ�WR�WKH�LPSOHPHQWDWLRQ�
RI� WKH� JUHHQ� FRQVWUXFWLRQ� IRXQG� WKDW�PRVW� RI� WKH� FRQWUDFWRUV� KDYH� DOUHDG\� WULHG� WR�
SUDFWLFH� ZKDW� VR� FDOOHG� JUHHQ� EHKDYLRU� DQG� SUDFWLFHV� LQ� FRQVWUXFWLRQ�� <HW�� WKH�
GHOLYHU\� RI� FRQVWUXFWLRQ� KDV� QRW� EHHQ� VDWLVIDFWRU\� WR� PHHW� DOO� JUHHQ� VSHFLILFDWLRQV�
ZLWK�VRPH�QRWDEOH�ZHDNQHVVHV�LQ�SURGXFLQJ�WKH�FRQVWUXFWLRQ�SURGXFWV�HIILFLHQWO\�DQG�
HIIHFWLYHO\� GXH� WR� ODFN� RI� OHDQ� FRQVWUXFWLRQ� WHFKQRORJLHV� DQG� JUHHQ� VXSSO\� FKDLQV��
7KH�OHDQ�FRQVWUXFWLRQ�DSSURDFK�LV�EHOLHYHG�WR�EH�WKH�YHKLFOH�IRU�FRQWUDFWRU�WR�GHOLYHU�
WKH�JUHHQ�VSHFLILFDWLRQV��%XW��ZLWKRXW�WKH�UHDGLQHVV�RI�WKH�FRQVWUXFWLRQ�VXSSO\�FKDLQ�
LQ�VXSSRUWLQJ�WKH�OHDQ�FRQVWUXFWLRQ�DSSURDFK��WKH�JUHHQ�YDOXH�ZRXOG�QRW�EH�GHOLYHUHG�
DW�DOO��,Q�DFFRUGDQFH�WR�WKLV��D�WKUHH�\HDU�UHVHDUFK�SURMHFW�LV�EHLQJ�FRQGXFWHG�ZLWK�LWV�
PDMRU�DLP�WR�GHYHORS�WKH�PDQDJHPHQW�V\VWHP�RI�JUHHQ�FRQVWUXFWLRQ�VXSSO\�FKDLQV�LQ�
,QGRQHVLD�7KLV� SDSHU� GLVFXVVHV� WKH� QHHGV� RI� WKH� UHVHDUFK�� LWV� PHWKRGRORJ\� DQG�
URDGPDS�

.H\ZRUGV�JUHHQ� EXLOGLQJ� JUHHQ� FRQVWUXFWLRQ� JUHHQ� VXSSO\� FKDLQV� VXVWDLQDEOH�
FRQVWUXFWLRQ�

� ,QWURGXFWLRQ

,W�LV�YHU\�ZHOO�DFFHSWHG�WKDW�WKH�FRQVWUXFWLRQ�LQGXVWU\�LV�RQH�RI�WKH�SULRULW\�VHFWRUV�
WR� FRQWULEXWH� LQ� VXVWDLQDEOH� GHYHORSPHQW� EHFDXVH� RI� WKH� FKDUDFWHULVWLFV� RI� WKH�
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FRQVWUXFWLRQ�SURFHVV�ZKLFK�PDNH�WKH�LQGXVWU\�WKH�SRLQW�RI�GHSDUWXUH�IRU�QHFHVVDU\�
FKDQJHV�� &RQVWUXFWLRQ� LQGXVWU\� SURGXFHV� WKH� EXLOW� HQYLURQPHQW� DQG� PRVW� RI� WKH�
LQIUDVWUXFWXUH� IDFLOLWLHV� WKDW� KDYH� YHU\� ORQJ� XVHIXO� OLYHV�� ZKLOVW WKH� FRQVWUXFWLRQ�
SURFHVV�DQG�WKH�UHODWHG�DFWLYLWLHV�FRQVXPH�WKH�PRVW�QDWXUDO�UHVRXUFHV�DQG�JHQHUDWH�
VLJQLILFDQW�ZDVWHV��0RUHRYHU��WKH�FRQVWUXFWLRQ�LQGXVWU\�FRQWULEXWHV�WR�WKH�ZHDOWK�RI�
D� QDWLRQ�� ,Q� ,QGRQHVLD�� FRQVWUXFWLRQ� VHFWRU� FRQWULEXWHV� DERXW����RI� WKH�*'3� DQG�
DURXQG����RI�QDWLRQDO�ODERUV�GHSHQG�RQ�WKLV�VHFWRU �6WDWLVWLFV ,QGRQHVLD�>�@���

&RQVWUXFWLRQ� SUDFWLFHV�ZLWK� EHWWHU� SODQQLQJ� FDQ� FRQWULEXWH� WR� WKH� QDWLRQDO� HQHUJ\�
VDYLQJV�� 7KH� HQHUJ\� QHHG� RI� WKH� FRQVWUXFWLRQ� VHFWRU� LV� HVWLPDWHG� WR� FRQWLQXH� WR�
HTXDO� WKH� JURZWK� RI� ,QGRQHVLD¶V� HFRQRP\�� ZKLFK� LV� LQ� WKH� UHJLRQ� RI� ���� $V�
,QGRQHVLD¶V�HOHFWULFLW\�LV�PRVWO\�JHQHUDWHG�E\�IXHOV��WKH�JOREDO�ULVLQJ�SULFH�GHPDQG�
RI�IXHO�KDV�PDGH�HQHUJ\�LQWR�D�FRPPRGLW\�WKDW�LV�LQFUHDVLQJO\�H[SHQVLYH��6LPLODUO\��
WKH� FRQVWUXFWLRQ� SURFHVV� KDV� D� VLJQLILFDQW� WDVN� LQ� WKH� SHUVSHFWLYHV� RI� LQFUHDVLQJ�
ZDWHU�HIILFLHQF\�DQG�PLQLPL]LQJ�ZDVWH��7KXV��WKHUH�LV�D�UHDO�QHHG�WR�PDNH�FKDQJHV�
LQ�FRQVWUXFWLRQ�SUDFWLFHV�E\�LPSOHPHQWLQJ�ZKDW�VR�FDOOHG�VXVWDLQDEOH�FRQVWUXFWLRQ
�$EGXK�HW��DO�� >�@��

$�IRUPDO�LQLWLDWLYH�WR�LPSOHPHQW�WKH�VXVWDLQDEOH�FRQVWUXFWLRQ�LQ�,QGRQHVLD�KDV�EHHQ�
VWDUWHG�E\�WKH�0LQLVWU\�RI�3XEOLF�:RUNV� LQ�������7KHUH�DUH�VHYHUDO�FKDOOHQJHV�IRU�
,QGRQHVLD� LQ� HVWDEOLVKLQJ� DJHQGDV� RI� LPSOHPHQWDWLRQ� LQ� VXVWDLQDEOH� FRQVWUXFWLRQ��
VXFK�DV�WKH DYDLODELOLW\�RI�UHOLDEOH�GDWD�UHODWHG�WR�VXVWDLQDELOLW\�LVVXHV�WKDW�FRXOG�EH�
XVHG� DV� EDVHOLQH� IRU� LPSURYHPHQW�� WKH� DYDLODELOLW\� RI� LQIRUPDWLRQ� RQ� UHVHDUFK�
DFWLYLWLHV� DQG� SURGXFWV� UHODWHG� WR� VXVWDLQDELOLW\� LVVXHV�� WKH� QHHG� WR� KDYH�
SDUWLFLSDWLRQV� IURP� DOO� VWDNHKROGHUV� WR� FRQGXFW� LQLWLDWLYHV� LQ� VXVWDLQDEOH�
FRQVWUXFWLRQ�� VWURQJ� FRPPLWPHQWV� IURP� DOO� VWDNHKROGHUV� WR� WKH� LPSOHPHQWDWLRQ�
DJHQGD��DQG�FRRUGLQDWLRQ�RI�VWDNHKROGHUV�IRU�RUFKHVWUDWHG�HIIRUWV�WRZDUGV�HIIHFWLYH�
VXVWDLQDEOH�FRQVWUXFWLRQ�DJHQGD �$EGXK DQG�:LUDKDGLNXVXPDK��>�@���

%DVHG� RQ� WKRVH� FKDOOHQJHV� WKH� ,QGRQHVLDQ� FRQVWUXFWLRQ� LQGXVWU\� IDFHG�� LW� ZDV�
VXJJHVWHG� WKH� LPSOHPHQWDWLRQ�VKRXOG�IRFXV�RQ�WKH�IROORZLQJ�LVVXHV �$EGXK�HW��DO��
>�@��

�� 0RYLQJ� IURP� WKH� DOUHDG\� JRYHUQPHQW�DGRSWHG� ZHDN� VXVWDLQDELOLW\�
DSSURDFK� WR�PRUH� LQWHJUDWHG� VWURQJ� VXVWDLQDELOLW\� DSSURDFK�� ,W�PHDQV� WKDW�
WKH�DSSURDFK�VKRXOG�EH�PRUH�KROLVWLF�

�� ,PSURYLQJ�SXEOLF�DZDUHQHVV� LQ�VXVWDLQDEOH�FRQVWUXFWLRQ�WR�EH� WKH�SULPDU\�
GULYHU�WKDW�FRXOG�DQVZHU�RWKHU�FKDOOHQJHV�LQ�VXVWDLQDEOH�FRQVWUXFWLRQ�HDVLHU��
,W�PHDQV�WKDW�LPSOHPHQWLQJ�VXVWDLQDEOH�FRQVWUXFWLRQ�FDQQRW�EH�GRQH�E\�RQH�
SDUW\RQO\�DOO�SDUWLHV�UHODWHG�WR�WKH�FRQVWUXFWLRQ�VKRXOG�FRQWULEXWH�



7KH�1HHGV�RI�*UHHQ�&RQVWUXFWLRQ�6XSSO\�&KDLQ�0DQDJHPHQW�IRU�'HOLYHULQJ�
6XVWDLQDEOH�&RQVWUXFWLRQ�LQ�,QGRQHVLD
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�� 5HVHDUFK� DQG� GHYHORSPHQW� LQ� FRQVWUXFWLRQ� GHVLJQ� SURFHVV�� FRQVWUXFWLRQ�
HQYLURQPHQW�TXDOLW\�� UH�HQJLQHHULQJ�RI�GHYHORSPHQW�SURFHVV�� FRQVWUXFWLRQ�
KXPDQ� UHVRXUFHV�� VWDQGDUG� DQG� FRGH�� DQG� FRQVWUXFWLRQ� SURGXFWV�
7HFKQRORJLHV�VKRXOG�EH�WKH�GULYHUV�WR�WKH�DSSURDFKHV�RI�LPSOHPHQWLQJ�WKH�
VXVWDLQDEOH�FRQVWUXFWLRQ�

7KH� 0LQLVWU\� RI� 3XEOLF� :RUNV� KDG� EHHQ� ODXQFKHG� ZKDW� LW� LV� FDOOHG D� GUDIW� RI�
$JHQGD� ��� IRU� 6XVWDLQDEOH� &RQVWUXFWLRQ� LQ� ,QGRQHVLD� �*RHULWQR�� >�@��� 7KLV� GUDIW�
DJHQGD�ZDV�D� UHVXOW�RI� WKH� WZR�\HDU� VWXG\�FRQGXFWHG�E\� WKH�0LQLVWU\�DQG� VHYHUDO�
IRFXVHG JURXS�GLVFXVVLRQV�EHWZHHQ�WKH�VWDNHKROGHUV�RI�WKH�,QGRQHVLDQ�FRQVWUXFWLRQ�
LQGXVWU\��7KH�GRFXPHQW�LWVHOI�ZDV�GHYHORSHG�EDVHG�RQ�WKH�GRFXPHQW�RI�WKH�$JHQGD�
���IRU�6XVWDLQDEOH�&RQVWUXFWLRQ�LQ�'HYHORSLQJ�&RXQWULHV�E\�GX�3OHVVLV�>�@ ZLWK�WKH�
QDWLRQDO� FRQGLWLRQV� LQ� PLQG�� 7KH� DJHQGD� ZDV� GHULYHG� WR� DFKLHYLQJ� WKH� WKUHH�
HQDEOHUV��L�H���WHFKQRORJ\��LQVWLWXWLRQ��DQG�YDOXH�V\VWHP�HQDEOHUV�

7KH�0LQLVWU\� RI� 3XEOLF�:RUNV� SURPRWHG� DQG� VXJJHVWHG� WKH� GUDIW�$JHQGD� ��� IRU�
6XVWDLQDEOH�&RQVWUXFWLRQ� LQ� ,QGRQHVLD� EH� XVHG� E\�RWKHU� VWDNHKROGHUV� DV� DQ� LQLWLDO�
GRFXPHQW�WR�EH�UHIHUUHG�LQ�GLVFXVVLRQV�WR�GHYHORS�PRUH�GHWDLOHG�DQG�LPSOHPHQWDEOH�
DJHQGDV�� 0RUHRYHU�� WKH� GRFXPHQW� VKRXOG� DOVR� EH� D� UHIHUHQFH� IRU� GHYHORSLQJ�
VWUDWHJLF� DFWLRQV� E\� DOO� VWDNHKROGHUV� DV� WKH\� KDYH� WKH� VDPH� YLVLRQ� RQ� ZKDW� HDFK�
SDUW\�VKRXOG�FRQWULEXWH�WR�WKH�LPSOHPHQWDWLRQ�RI�VXVWDLQDEOH�FRQVWUXFWLRQ�

:KLOH� WKH�JRYHUQPHQW�KDV�VHW�DQ� LQLWLDO�DQG�QHFHVVDU\� LQLWLDWLYHV� LQ� LPSOHPHQWLQJ�
VXVWDLQDEOH�FRQVWUXFWLRQ�LQ�,QGRQHVLD�� WKH�SUDFWLWLRQHUV�KDV�DOVR�EHHQ�EHJLQQLQJ�WR�
FRQVLGHU� VXVWDLQDEOH� SUDFWLFHV�� HVSHFLDOO\� LQ� WKH� DUHD� RI� JUHHQ� EXLOGLQJV�� ,W� VHHPV�
WKDW�¶JUHHQ¶� WHUPLQRORJ\�LV�PRUH�WHPSWLQJ�WR�EH�XVHG�LQVWHDG�RI�¶VXVWDLQDEOH¶��DQG�
EXLOGLQJV�DUH�PRUH�FRQWUROODEOH�FRPSDUHG�WR�RWKHU�W\SHV�RI�FRQVWUXFWLRQ��

GX� 3OHVVLV� >�@ SRLQWHG� RXW� WKDW� FRQVWUXFWLRQ� FRPSDQLHV� KDG� WR� FKDQJH� RU� HYHQ�
UHPRYH�FXUUHQW�SUDFWLFHV�WKDW�ZHUH�FRQVLGHUHG�DV�VWDQGDUG�SUDFWLFHV�LQ�FRQVWUXFWLRQ�
LQ� RUGHU� WR� LPSOHPHQW� WKH� VXVWDLQDEOH� FRQVWUXFWLRQ� SULQFLSOHV� VXFFHVVIXOO\�� 7KHUH�
VKRXOG�EH�D�WHFKQRORJ\�OHDS�LQ�FRQVWUXFWLRQ��UHLQYHQWLQJ�WKH�FRQVWUXFWLRQ�LQGXVWU\��
DQG� UHWKLQNLQJ� RI� FRQVWUXFWLRQ� SURGXFWV�� $FFRUGLQJ� WR� WKDW� VWDWHPHQW�� WKH�
FRQVWUXFWRUV�SOD\�YHU\�LPSRUWDQW�UROHV�VLQFH�PRVW�RI�WKH�WUDQVIRUPDWLRQ�ZLOO�DOVR�EH�
KDSSHQHG�LQ�WKH�ILHOG�RI�FRQVWUXFWLRQ�SURMHFWV��0RUHRYHU��*ODYLQLFK� >�@ PHQWLRQHG�
WKDW� RQH�RI� WKH�PRVW� LPSRUWDQW� DVSHFWV� LQ� GHOLYHULQJ� VXVWDLQDEOH� LQIUDVWUXFWXUHV� LV�
ZKHWKHU� WKH� FRQVWUXFWRUV� EXLOG� WKH� LQIUDVWUXFWXUHV� LQ� D� VXVWDLQDEOH� ZD\�� <HW�� WKH�
SHUIRUPDQFH� RI� WKH� FRQVWUXFWRUV� GHSHQG� PRVWO\� WR� WKH� SHUIRUPDQFH� LWV� VXSSO\�
FKDLQV��VXSSOLHUV�DQG�VXE�FRQWUDFWRUV����

7KH�FRQFHSW�RI�JUHHQ�FRQVWUXFWLRQ�ZDV�LQWURGXFHG�WR�WKH�FRQVWUXFWLRQ�SUDFWLFH�DV�D�
JUHHQ�ZD\� WR�SHUIRUP�FRQVWUXFWLRQ� LQ� WKH� ILHOG�E\� WKH�FRQWUDFWRUV��7KH�FRQFHSW� LV�
FRQVLGHUHG� DV� DQ� HPHUJLQJ� WHUPLQRORJ\� IRU� FRQWUDFWRUV� WKDW� VWLOO� RSHQV�
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PDQ\LQWHUSUHWDWLRQV�� EXW�� RQ� WKH� RWKHU� KDQG�� DOVR� LQYLWHV� LQQRYDWLRQV�� � 5HFHQW�
LQQRYDWLYH� DSSURDFKHV� LPSOHPHQWHG� E\� VHYHUDO� FRQWUDFWRUV� UHSUHVHQWHG� WKH� HDV\�
DQG� PRUH� GRDEOH� DSSURDFKHV� WDNHQ� E\� WKH� FRQWUDFWRUV� LQ� UHVSRQGLQJ� WKH� JUHHQ�
FRQVWUXFWLRQ�FRQFHSW��

+RZHYHU��UHFHQW�HYDOXDWLRQ�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�JUHHQ�FRQVWUXFWLRQ�IRXQG�
WKDW� PRVW� RI� WKH� FRQWUDFWRUV� KDYH� DOUHDG\� WULHG� WR� SUDFWLFH� ZKDW� VR� FDOOHG� JUHHQ�
EHKDYLRU� DQG� SUDFWLFHV� LQ� FRQVWUXFWLRQ�� <HW�� WKH� GHOLYHU\� RI� FRQVWUXFWLRQ� KDV� QRW�
EHHQ�VDWLVIDFWRU\�WR�PHHW�DOO�JUHHQ�VSHFLILFDWLRQV�ZLWK�VRPH�QRWDEOH�ZHDNQHVVHV�LQ�
SURGXFLQJ�WKH�FRQVWUXFWLRQ�SURGXFWV�HIILFLHQWO\�DQG�HIIHFWLYHO\�GXH�WR�ODFN�RI�OHDQ�
FRQVWUXFWLRQ�WHFKQRORJLHV�DQG�JUHHQ�VXSSO\�FKDLQV��7KH�OHDQ�FRQVWUXFWLRQ�DSSURDFK�
LV�EHOLHYHG�WR�EH�WKH�YHKLFOH�IRU�FRQWUDFWRU�WR�GHOLYHU�WKH�JUHHQ�VSHFLILFDWLRQV��%XW��
ZLWKRXW� WKH� UHDGLQHVV� RI� WKH� FRQVWUXFWLRQ� VXSSO\� FKDLQ� LQ� VXSSRUWLQJ� WKH� OHDQ�
FRQVWUXFWLRQ�DSSURDFK��WKH�JUHHQ�YDOXH�ZRXOG�QRW�EH�GHOLYHUHG�DW�DOO�

� 5HFHQW�'HYHORSPHQW�RI *UHHQ�&RQVWUXFWLRQ�LQ�,QGRQHVLD

6RPH�ODUJH�FRQWUDFWRUV��DV� WKH�PDLQ�VXEMHFWV� LQ� WKH�FRQVWUXFWLRQ�ILHOG��KDG�VKRZQ�
WKHLU� DZDUHQHVV� DQG� VWHZDUGVKLSV� WR� WKH� HQYLURQPHQW� E\� GHFODULQJ� WKHPVHOYHV� DV�
JUHHQ� FRQWUDFWRUV�� 7KH\� KDYH� LPSOHPHQWHG� UHGXFH�� UHXVH� DQG� UHF\FOH� ��5��
SULQFLSOHV��DV�ZHOO�DV�WKH�UHGXFLQJ�WKH�XVH�RI�HQHUJ\�LQ�WKHLU�FRQVWUXFWLRQ�SURMHFWV��
,QWHUQDWLRQDO� FHUWLILFDWLRQV� IRU�HQYLURQPHQW�PDQDJHPHQW� �,62������V��KDYH�EHHQ�
WKHLU�PDUNHWLQJ�ZHDSRQV�EHVLGHV�WKH�FHUWLILFDWLRQ�RI�KHDOWK�DQG�VDIHW\�PDQDJHPHQW
IURP� 2+6$6� QRZDGD\V�� 7KH� SUDFWLFHV� RI� UHGXFLQJ� WKH� XVH� RI� SDSHUV�� FDWHULQJ�
ZDVWH�� WKH�XVH�RI�DLU� FRQGLWLRQLQJ�� WKH�XVH�RI�ZDWHU� DQG�HOHFWULFLW\�KDV�EHHQ� WKHLU�
GD\�WR�GD\�RSHUDWLRQ�LQ� WKHLU�SURMHFW� VLWHV��0RUHRYHU�� WKH\�WULHG� WR� LQWURGXFH�WKHLU�
LQQRYDWLRQV LQ� WUDQVSRUWDWLRQ� IRU� SURMHFW¶V� ODERUV�� WKH� XVH� RI� DOWHUQDWLYH�PDWHULDOV�
WKDW� DUH�HQYLURQPHQWDO� IULHQGOLHU�� VXFK�DV�SO\ZRRG��DOXPLQXP�� OLJKW�ZHLJKW� VWHHO��
DQG�SUHFDVW�FRQFUHWH�

5HFHQWO\�� WKHUH�ZDV�D� VWXG\�FRQGXFWHG�E\� WKH�0LQLVWU\�RI�3XEOLF�:RUNV� WKDW�ZDV
DLPHG�WR�PHDVXUH�WKH�UHDGLQHVV�RI�,QGRQHVLDQ�ODUJH�DQG�PHGLXP�VL]H�FRQWUDFWRUV�WR�
LPSOHPHQW�WKH�VXVWDLQDEOH�FRQVWUXFWLRQ��,Q�JHQHUDO��WKH\�DUH�UHDG\�WR�LPSOHPHQW�WKH�
VXVWDLQDEOH� FRQVWUXFWLRQ� FRQFHSW� ZLWK� WKH� DYHUDJH� VFRUH� RI� ���� RXW� RI� ����
�:LUDKDGLNXVXPDK DQG�$ULR�� >�@���+RZHYHU�� WKHUH�DUH�ELJ�GLIIHUHQFHV� LQ� VFRUH�RI�
UHDGLQHVV�IRU�FRQWUDFWRUV� WKDW� DUH� ORFDWHG�LQ�-DYD�,VODQG�DQG�WKH�RQHV� WKDW�DUH�QRW��
7KH�ODUJH�DQG�PHGLXP�FRQWUDFWRUV�ORFDWHG�LQ�-DYD�DUH�PRUH�UHDG\�VLQFH�WKH�GHPDQG�
WR�LPSOHPHQW�WKH�VXVWDLQDEOH�FRQVWUXFWLRQ�LV�KLJKHU�IURP�WKH�RZQHU�RI�WKH�SURMHFWV��
7KLV�ILQGLQJ�LV��RI�FRXUVH��YHU\�HQFRXUDJLQJ�IRU�WKH�LPSOHPHQWDWLRQ�RI�VXVWDLQDEOH�
FRQVWUXFWLRQ� LQ� ,QGRQHVLD�� EXW� LW� LV� DOVR� VKRZQ� WKDW� RQO\� PD[LPXP� ���� RI� WKH�
UHJLVWHUHG�FRQWUDFWRUV� LQ�,QGRQHVLD� WKDW�DUH�UHDG\��ZKLOH� WKH�UHVW� ������DUH� VPDOO�
VL]H�FRQWUDFWRUV�DQG�WKH\�ZRXOG�KDYH�ORZHU�OHYHO�RI�UHDGLQHVV�
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2QH�RI�RWKHU�SURPLQHQW�PRYHPHQWV�LQ�VXVWDLQDEOH�FRQVWUXFWLRQ�LQ�,QGRQHVLD�LV�WKH�
HVWDEOLVKPHQW�RI�*UHHQ�%XLOGLQJ�&RXQFLO�,QGRQHVLD��*%&,��LQ�������7KLV�LV�D�QRW�
IRU�SURILW�DQG�LQGHSHQGHQW�RUJDQL]DWLRQ�HVWDEOLVKHG�E\����FRUH�IRXQGHUV��ZKR�ZHUH�
LQGLYLGXDO� SURIHVVLRQDOV� DQG� SUDFWLWLRQHUV�� DQG� ��� FRUSRUDWH� IRXQGLQJ� PHPEHUV��
7KRVH� IRXQGLQJ� SHUVRQV� DQG� RUJDQL]DWLRQV� DUH� GHYHORSHU�� GHVLJQHU�� DUFKLWHFW��
EXLOGLQJ�DQG�IDFLOLW\�PDQDJHPHQW��FRQWUDFWRU��VXSSOLHU��DUFKLWHFWV��PHFKDQLFDO�DQG�
HOHFWULFDO�HQJLQHHU��LQWHULRU�GHVLJQHU��DQG�ODQGVFDSH��7KH�*%&,�LV�DOVR�UHSUHVHQWLQJ�
WKH�:RUOG� *UHHQ� %XLOGLQJ� &RXQFLO� �:*%&�� LQ� ,QGRQHVLD�� 8QWLO� QRZ�� WKHUH� DUH�
PRUH� WKDQ�����FRUSRUDWH�PHPEHUV� MRLQHG� WKLV�RUJDQL]DWLRQ�� � QHZ�JUHHQ�EXLOGLQJ�
SURMHFWV� DQG� � H[LVWLQJ� EXLOGLQJ� WKDW� KDG� UHFHLYHG� SODWLQXP� OHYHO� RI� FHUWLILFDWLRQ��
DQG� WKHUH� DUH� PRUH� WKDQ� ��� JUHHQ� EXLOGLQJ� SURMHFWV� WKDW� KDG� UHFHLYHG� GHVLJQ�
UHFRJQLWLRQV�� 7KH� DVVHVVPHQW� V\VWHP� WKDW� LV� SXEOLVKHG� E\� WKH� *%&,� LV� FDOOHG�
*UHHQVKLS�UDWLQJ�WRROV�ZKLFK�FRQVLVWV�RI� WKUHH�UDWLQJ�WRROV�� IRU�QHZ�EXLOGLQJV��IRU�
H[LVWLQJ�EXLOGLQJV��DQG�IRU�LQWHULRU�VSDFHV�$EGXK�HW��DO�� >�@��

2Q� WKH�RWKHU�KDQG�� WKH�JRYHUQPHQW�� UHSUHVHQWHG�E\� WKH�0LQLVWU\�RI (QYLURQPHQW��
KDV� LVVXHG�D� UHJXODWLRQ�RQ�FULWHULRQ�DQG� UHTXLUHPHQWV� IRU�DQ� LQVWLWXWLRQ� WKDW� FRXOG�
SXEOLVK� DQ� DVVHVVPHQW� V\VWHP� IRU� FHUWLI\LQJ� JUHHQ� EXLOGLQJV� LQ� ,QGRQHVLD�� 7KH�
JRYHUQPHQW�� UHSUHVHQWHG� E\� WKH�0LQLVWU\� RI� 3XEOLF�:RUNV�� KDV� EHHQGHYHORSLQJD�
PDQXDO� WR�GHOLYHU�JUHHQ�SURMHFWV��D�VWDQGDUG�RI�JUHHQ�EXLOGLQJVDQG�JUHHQ�URDGV� LQ�
,QGRQHVLD� DV� D� FRPSOHPHQWDU\� RI� WKH� SUHYLRXV� UHJXODWLRQ�� DQG� D� UDWLQJ� WRRO� IRU�
LPSOHPHQWLQJ JUHHQ�FRQVWUXFWLRQ�LQ�WKH�ILHOG��,Q�IDFW��VWDUWLQJ�\HDU�������LQ�WKH�FLW\�
RI�-DNDUWD� DV�WKH�FDSLWDO�FLW\��JUHHQ�EXLOGLQJ�FHUWLILFDWLRQ�LV�D�PDQGDWRU\�IRU�QHZ�DV�
ZHOO� DV� H[LVWLQJ� EXLOGLQJV� EDVHG� RQ� D *RYHUQRU� 'HFUHH�� (YHQ� WKRXJK� WKH�
UHTXLUHPHQW�WR�DGRSW�JUHHQ�EXLOGLQJ�FRQFHSW�LQ�-DNDUWD�LV�FRQVLGHUHG�PDQGDWRU\��LW�
LV� D�PLQLPXP� OHYHO� RI� JUHHQ� VSHFLILFDWLRQV� WKDW� DUH� DFKLHYDEOH� DQG� SURFHVVHG� DV�
SDUW� RI� JHWWLQJ� EXLOGLQJ� SHUPLWV� IRU� QHZ� EXLOGLQJV� DQG� RSHUDWLRQ� SHUPLWV� IRU�
H[LVWLQJ�EXLOGLQJV��

)XUWKHUPRUH��ZKDW�VR�FDOOHG�JUHHQ�FRQWUDFWRUV� LQ�,QGRQHVLD�DOUHDG\�KDG�WKHLU�RZQ�
DVVHVVPHQW� V\VWHPV� WR� PHDVXUH� WKH� OHYHO� RI� JUHHQQHVV� RI� WKHLU� SURMHFWV�� $V� DQ�
H[DPSOH�� 3�7�� 3HPEDQJXQDQ�3HUXPDKDQ� �33��� WKH� SLRQHHU� RI JUHHQ� FRQWUDFWRU� LQ�
,QGRQHVLD�� KDV� DQ� LQVWUXPHQW� WKDW� LV� FDOOHG� *UHHQ� &RQWUDFWRU� $VVHVVPHQW� 6KHHW��
7KLV� VKHHW� LV� D� IRUP�EDVHG� DVVHVVPHQW� IRU� PHDVXULQJ� WKH� IROORZLQJ�
FDWHJRULHV�DSSURSULDWH�VLWH��HQHUJ\�HIILFLHQF\�DQG�FRQVHUYDWLRQ��ZDWHU�FRQVHUYDWLRQ��
VLWH� HQYLURQPHQW� PDQDJHPHQW�� PDWHULDO� VRXUFHV� DQG� F\FOH�� DQG� VLWH� KHDOWK� DQG�
FRPIRUW�2WKHU�JUHHQ�FRQWUDFWRUV�KDYH�WKHLU�RZQ�V\VWHPV�WKDW�DUH� VOLJKWO\�GLIIHUHQW�
EXW�PRVW�RI�WKHP�KDYH�WKH�VDPH�SULQFLSOH�FDWHJRULHV�RI�PHDVXUHPHQWV�

2WKHU� PRYHPHQWV� UHODWHG� WR� JUHHQ� FRQVWUXFWLRQ� LQ� ,QGRQHVLD� LV� FRPLQJ� IURP� WKH�
XQLYHUVLWLHV�ZLWK�WKHLU�UHVHDUFK�DJHQGDV��$GYDQFHG�UHVHDUFKHV�LQ�WKH�XVH�RI�UHF\FOH�
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PDWHULDOV�� HVSHFLDOO\� FRQFUHWH� VLQFH� LW� LV� WKH� PDMRU� FRQVWUXFWLRQ� PDWHULDO� LQ�
,QGRQHVLD��KDYH�EHHQ�GRQH�VHYHUDO�\HDUV�DJR�DQG�WKLV�WLPH�LV�WKH�WLPH�WR�UHDOL]H�WKH�
EHQHILW�RI� WKLV�NLQG�RI� UHVHDUFK� WR� WKH�FRQVWUXFWLRQ�SURMHFWV��7KH�KLJK�YROXPH� IO\�
DVK� �+9)$�� FRQFUHWH�� JHR�SRO\PHU� FRQFUHWH�� UHF\FOH� DJJUHJDWH� FRQFUHWH�� DQG�
SHUYLRXV�FRQFUHWH�KDYH�EHHQ�YHU\�H[FLWLQJ�ILHOGV�RI�UHVHDUFK�DUHDV�UHFHQWO\��6RPH�
DSSOLFDWLRQV�KDYH�EHHQ�VHHQ�LQ�WKH�FRQVWUXFWLRQ�SURMHFWV�LQ�,QGRQHVLD�

� ,PSURYHPHQWV 1HHGHG

%HVLGHV�HQWKXVLDVP�IURP�VHHLQJ�WKH�UHFHQW�FRQGLWLRQV�RI�,QGRQHVLD�LQ�LPSOHPHQWLQJ�
VXVWDLQDEOH� FRQVWUXFWLRQ�� VRPH� LVVXHV� VKRXOG� EH� DGGUHVVHG� DV� D� UHVXOW� RI� VRPH�
VWXGLHV� FRQGXFWHG� UHFHQWO\� RQ� WKH� DVVHVVPHQW� V\VWHPV�� L�H��� JUHHQ� EXLOGLQJ�
FHUWLILFDWLRQ� DQG� DOVR� JUHHQ� FRQWUDFWRU� DVVHVVPHQW��7KRVH� DVVHVVPHQW� V\VWHPV� DUH�
IRUPDO� SURGXFWV� WKDW� DUH� DYDLODEOH� QRZDGD\V� DQG� FRXOG� JRYHUQ� PRVW� RI� WKH�
SUDFWLWLRQHUV� LQ� ,QGRQHVLD�� (YHQ� WKRXJK� WKH� JRYHUQPHQW� KDV� VWHSSHG� LQWR� WKH�
SOD\LQJ�ILHOG��HVSHFLDOO\�IRU�JUHHQ�EXLOGLQJ�DVVHVVPHQW��WR�LQIOXHQFH�WKH�GLUHFWLRQ�RI�
LQLWLDWLYHV�� WKH� SUDFWLFHV� VWLOO� KHDYLO\� IRFXV� RQ� WKH� GHVLJQ� SKDVH� RI� WKH� EXLOGLQJ��
:KLOVW��WKH�JUHHQ�FRQWUDFWRU�DVVHVVPHQW�WRROV�DOVR�KDYH�WKHLU�IRFXVHV�RQ�WKH�ZD\�WKH�
FRQWUDFWRUV�SUDFWLFLQJ�WKHLU�KRXVH�NHHSLQJ�ZRUNV�RQ�VLWH��7KRVH�DVVHVVPHQW�V\VWHPV�
ZHUH�GHYHORSHG�WR�EH�LPSOHPHQWDEOH�HDVLO\�DQG�WKHQ�WR�DZDUG�WKH�SUHGLFDWH�WR�WKH�
DVVHVVHG�SDUWLHV�RU�SURMHFWV��7KH\�DUH�PRVWO\�GRFXPHQW�EDVHG�V\VWHPV��6R��WKH\�MXVW�
EHFRPH� H[FLWLQJ� QHZ� EXVLQHVVHV�� DQG� VHHP� WR� EH� D� PRQRSRO\� VLQFH� WKRVH�
DVVHVVPHQW�V\VWHPV�DUH�WKH�RQO\�RQH�DYDLODEOH��DQG�WKH�ILUVW�RQH�WR�EH�GHYHORSHG�LQ�
,QGRQHVLD��

:KLOH� WKH\�PHDVXUH� PDQ\� FDWHJRULHV� RI� JUHHQ� EXLOGLQJV� DQG� JUHHQ� FRQVWUXFWLRQ��
WKH\�DUH�QRW�LQWHQGHG�WR�PHDVXUH�KRZ�JUHHQ�RSHUDWLRQV�DQG�SURFHVVHV�DUH�GXULQJ�WKH�
FRQVWUXFWLRQ� SKDVH�� 7KRVH� DVVHVVPHQWV� V\VWHPV� ZRXOG� EH� EHQHILFLDO� RQO\� WR�
GHYHORS� JUHHQ� GHVLJQV� DV� ZHOO� DV� JUHHQKRXVH�NHHSLQJV� DQG� EHKDYLRU� GXULQJ�
FRQVWUXFWLRQ�� EXW� WKH\� ODFN� RI� LQFHQWLYHV� IRU� WKH� FRQWUDFWRUV� WR� VHDUFK� IRU�
LQQRYDWLRQV� RI� WKHLU� RSHUDWLRQV� GXULQJ� FRQVWUXFWLRQ�� )RU� VRPH� JUHHQ� SURMHFWV� RU�
JUHHQ�EXLOGLQJV�� WKH\�PLJKW�JHW� WKH�JUHHQ�GHVLJQ�UHFRJQLWLRQV�DQG�DUH�FRQVWUXFWHG�
E\�JUHHQ�FRQWUDFWRUV��EXW�WKH�FRQWUDFWRUV�VKRXOG�GHSOR\�WKH�SURMHFW�DFUREDWLFDOO\�LQ�
RUGHU�WR�IXOILOO�WKH�JUHHQ�VSHFLILFDWLRQV�DOUHDG\�UHFRJQL]HG��7KH�FRQWUDFWRUV¶�DFUREDW�
FRQVLGHUDEO\�ZLOO�SURGXFH�ZDVWH�DOO� WKH� WLPH�GXULQJ�FRQVWUXFWLRQ��$W� WKH�HQG�� WKH�
JUHHQ�FRQVWUXFWLRQ�SURMHFWV�PD\�QRW�EH�JUHHQ�DQ\PRUH��HYHQ�WKRXJK�WKH\�UHFHLYHG�
JUHHQ�FHUWLILFDWLRQV�DIWHUZDUG�

%\�DQDO\]LQJ�WKH�FDWHJRULHV�XVHG�LQ�WKH�*UHHQVKLS�IRU�QHZ�JUHHQ�EXLOGLQJ��WKHUH�DUH�
RQO\������RI� WKHP�DUH�UHODWHG� WR�DVVHVVLQJ�WKH�RSHUDWLRQ�GXULQJ�FRQVWUXFWLRQ��7KH�
UHVW� FDWHJRULHV� DUH� UHODWHG� WR� EXLOGLQJ� GHVLJQ� �������� DQG� RSHUDWLRQ� RI� EXLOGLQJ�
���������(UYLDQWR�HW�DO��>�@���7KLV�ILQGLQJV�VKRZHG�WKH�HPSKDVLV�RI�WKLV�UDWLQJ�WRRO�
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PRUH�WR�GHVLJQ�DQG�RSHUDWLRQ�RI�JUHHQ�EXLOGLQJ�FRPSDUHG�WR�FRQVWUXFWLRQ�SURFHVV�
RI� WKH� EXLOGLQJ� LWVHOI�� 0RUHRYHU�� $EGXK� DQG� )DX]L� >��@ VWXGLHG� WKH� SURFHVV� RI�
DVVHVVPHQW�XVLQJ�*UHHQVKLS� LQ�D� UHDO� FDVH� VWXG\ RI�JUHHQ�EXLOGLQJ�SURMHFW�� ,W�ZDV�
IRXQG�WKDW� WKH�FDWHJRULHV�UHODWHG� WR� WKH�RSHUDWLRQ�DQG�SURFHVV�GXULQJ�FRQVWUXFWLRQ��
L�H���PDWHULDO�UHVRXUFHV�DQG�F\FOH�FDWHJRU\�DQG�EXLOGLQJ�HQYLURQPHQW�PDQDJHPHQW��
DUH� KDUGO\� WR� EH� LPSOHPHQWHG� SURSHUO\� GXH� WR� XQVXSSRUWLYH� FRQVWUXFWLRQ� VXSSO\�
FKDLQV�LQ�,QGRQHVLD�WR�WKH�JUHHQ�PRYHPHQWV�DQG�ODFN�RI�LQVSHFWLRQ�DFWLYLWLHV�GXULQJ�
FRQVWUXFWLRQ� LQ� D� GRFXPHQW�EDVHG� DVVHVVPHQW� V\VWHP� OLNH� *UHHQVKLS�� 7KH� JUHHQ�
FRQWUDFWRU� DVVHVVPHQW� VKHHW� ODFNV� RI� WKH� VDPH� LVVXHV� RI� WKH� *UHHQVKLS�� VLQFH� LWV�
FDWHJRULHV�DUH�YHU\�FRPSDUDEOH�WR�WKH�*UHHQVKLS¶V�

7KRVH� ILQGLQJV� VKRZHG� DQ� LPSURYHPHQW� RSSRUWXQLW\� IRU� WKH� FRQVWUXFWLRQ�
SUDFWLWLRQHUV� LQ� LPSOHPHQWLQJ� JUHHQ� FRQVWUXFWLRQ� LQ� ,QGRQHVLD�� 7KH� DVVHVVPHQW�
V\VWHP�� HYHQ� WKRXJK� LW� LV� QRW� WKH� PRVW� LPSRUWDQW� WKLQJ�� HYHQWXDOO\� FRXOG� JLYH�
LQFHQWLYHV�DQG�GULYHUV�IRU�FKDQJLQJ�WKH�SUDFWLFHV��7KHUHIRUH��DQ�LPSURYHPHQW�RI�WKH�
DYDLODEOH�DVVHVVPHQW�V\VWHPV�UHODWHG�WR�WKH�JUHHQ�FRQVWUXFWLRQ�VKRXOG�EH�LQWURGXFHG�
DQG� GHYHORSHG�� $EGXK� DQG� )DX]L� >��@ SURSRVHG� WKUHH� LPSRUWDQW� DVSHFWV� RU�
FRPSRQHQWV� RI� JUHHQ� FRQVWUXFWLRQ� WR� EH� LPSOHPHQWHG�� *UHHQ� %HKDYLRXU DQG�
3UDFWLFHV��*UHHQ�&RQVWUXFWLRQ�3URFHVV��DQG�*UHHQ�6XSSO\�&KDLQV�

,Q�SULQFLSOH��WKH�DVVHVVPHQW�RI�JUHHQ�FRQVWUXFWLRQ�VKRXOG�EHJLQ�ZLWK�WKH�LQGLYLGXDO�
EHKDYLRU� DQG� FRQWUDFWRU RUJDQL]DWLRQ� SUDFWLFHV�� 7KLV� DVSHFW� LV� FDOOHG� *UHHQ�
%HKDYLRU�DQG�3UDFWLFHV��*%&���7KH�ELJ�FKDOOHQJH�IRU� WKH�FRQWUDFWRU� WR� LPSOHPHQW�
WKLV� DVSHFW� LV� UHODWHG� WR� KRZ� WR� PDQDJH� SDUDGLJP� VKLIW� RI� WKH� LQGLYLGXDO� DQG�
FKDQJHV�LQ�WKH�RUJDQL]DWLRQ�WR�EH�JUHHQHU���,Q WKH�DVVHVVPHQW�V\VWHP��WKLV�FDWHJRU\�
VKRXOG�PHDVXUH�KRZ�ZHOO�WKH�FRQWUDFWRU�SHUVRQQHO�EHKDYH�LQ�D�JUHHQ�ZD\�DQG�KRZ�
ZHOO� WKH� FRQWUDFWRU� RUJDQL]DWLRQ� LQWURGXFH� WKH� JUHHQ� SUDFWLFHV� DV� DQ� VWDQGDUG�
RSHUDWLQJ�SURFHGXUH��

2WKHU� DVSHFW� WR� EH� FRQVLGHUHG� LQ� GHOLYHULQJ� JUHHQ� FRQVWUXFWLRQ� LV� UHODWHG� WR� WKH�
RSHUDWLRQV� RU� SURFHVVHV� RI� FRQVWUXFWLRQ� LWVHOI� DW� WKH� ILHOG�� 7KLV� LV� D� SURGXFWLRQ�
SUREOHP��7KHUHIRUH��WKH�RSHUDWLRQV�RU�SURFHVVHV�RI�FRQVWUXFWLRQ�DW�WKH�ILHOG�VKRXOG�
PLQLPL]H�ZDVWH�DQG�RQ�WKH�RWKHU�KDQG�VKRXOG�PD[LPL]H�YDOXH�WR�EH�GHOLYHUHG��7KLV�
DVSHFW� LV� FDOOHG� DV�*UHHQ�&RQVWUXFWLRQ�3URFHVVHV� �*&3���+RZHYHU�� WKLV� DVSHFW� LV�
DOUHDG\�NQRZQ�DV�OHDQ�FRQVWUXFWLRQ�SULQFLSOH��,Q�WKH�DVVHVVPHQW�V\VWHP��WKLV�DVSHFW�
VKRXOG�EH�DGGUHVVHG�E\�PHDVXULQJ�WKH�ZDVWH�SURGXFHG�E\�HDFK RSHUDWLRQ�RU�SURFHVV�
RI�FRQVWUXFWLRQ�LQ�WKH�ILHOG�DQG�KRZ�JRRG�LV�WKH�DFKLHYHPHQW� WR�WKH�YDOXH�GHILQHG�
E\�WKH�VXFFHHGLQJ�RSHUDWLRQV�RU�SURFHVVHV�DQG�WKH�ILQDO�FXVWRPHU�

7KH�ODVW�EXW�QRW�WKH�OHDVW��WKHUH�LV�DQRWKHU�DVSHFW�WKDW� LV�YHU\�LPSRUWDQW�WR�VXSSRUW�
WZR� SUHYLRXV� DVSHFWV� RI� JUHHQ� FRQVWUXFWLRQ�� LW� LV� FDOOHG� *UHHQ� 6XSSO\� &KDLQV�
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�*6&��� 7KLV� DVSHFW� LV� LPSRUWDQW� GXH� WR� FRQVWUXFWLRQ� RSHUDWLRQ� RU� SURFHVV� QHHG�
PDWHULDOV�DV�WKH�PDMRU�LQSXW�IRU�WUDQVIRUPDWLRQ�WR�WKH�ILQDO�SURGXFW�RI�FRQVWUXFWLRQ��
7KH� JUHHQ�PDWHULDOV� VKRXOG� EH�PDQDJHG� E\� D� SURSHU� JUHHQ� VXSSO\� FKDLQV�� (YHU\�
PHPEHU�RI�WKH�FRQVWUXFWLRQ�VXSSO\�FKDLQV�VKRXOG�FRQWULEXWH�WR�WKH�DFKLHYHPHQW�RI�
JUHHQ� YDOXH� GHILQHG� E\� WKH� ILQDO� FXVWRPHU�� ,Q� WKH� DVVHVVPHQW� V\VWHP�� WKHUHIRUH��
WKHUH�VKRXOG�EH�FDWHJRULHV�WR�PHDVXUH�WKH�SURFHVV�RI�SURFXULQJ�JUHHQ�VXSSOLHUV�DQG�
KRZ�JRRG�WKHLU�SHUIRUPDQFHV�DUH�

� *UHHQ�&RQVWUXFWLRQ�6XSSO\�&KDLQV 0DQDJHPHQW

6LQFH�PRVW� RI� WKH� SURGXFWLRQ� IDFWRUV� RI� D� FRQVWUXFWLRQ� SURMHFW� DUH� UHODWHG� WR� WKH�
DYDLODELOLW\� RI� PDWHULDOV� RU� FRPPRGLWLHV� �DERXW� ���� RI� FRQVWUXFWLRQ� FRVW��� WKH�
PDQDJHPHQW�RI�FRQVWUXFWLRQ� VXSSO\�FKDLQV� LV�YHU\� LPSRUWDQW��7KLV� LV� WUXH�DOVR�IRU�
JUHHQ�FRQVWUXFWLRQ��$V�VWDWHG�E\�*ODYLQLFK�>�@��WKH�SHUIRUPDQFH�RI�WKH�FRQVWUXFWLRQ�
GHSHQGV PRVWO\� RQ WKH� SHUIRUPDQFH� RI� LWV VXSSO\� FKDLQ� WKHUHIRUH�� WKH� JUHHQ�
FRQVWUXFWLRQ�VXSSO\�FKDLQV�PDQDJHPHQW� LV�YHU\� LPSRUWDQW�DVSHFW� WR�EH�FRQVLGHUHG�
LQ�JUHHQ�FRQVWUXFWLRQ�

7KH�WHUPLQRORJ\�RI�JUHHQ�VXSSO\�FKDLQV�PDQDJHPHQW��*6&0��KDV�EHHQ�LQWURGXFHG�
WR�WKH�VXSSO\�FKDLQV�PDQDJHPHQW�DQG�JUHHQ�PDQXIDFWXULQJ IRU�\HDUV�EDFN��*UHHQ�HW�
DO�� >��@GHILQHV� *6&0� DV� D� IUDPHZRUN� LQ� ZKLFK� LQQRYDWLRQV� LQ� VXSSO\� FKDLQ�
PDQDJHPHQW� DQG�SXUFKDVLQJ� LQGXVWU\� DUH� IRFXVHG� WR�PLQLPL]H WKH� HQYLURQPHQWDO�
LVVXHV�� 0RUHRYHU�� 3XUFKDVLQJ� DQG� 6XSSO\� $JHQF\� GHILQHV *6&0� DV� D� SURFHVV�
ZKHUH� WKH� RUJDQL]DWLRQ� VDWLVILHV� WKH� GHPDQG� IRU� SURGXFWV�� VHUYLFHV�� ZRUNV�� DQG�
XWLOLWLHV� WR�DFKLHYH�YDOXH� IRU�PRQH\ LQ�DOO� VWDJHV�RI� LWV� OLIH�F\FOH� DQG�EHQHILW� QRW�
RQO\� WKH� RUJDQL]DWLRQ� EXW� DOVR� FRPPXQLW\� DQG� HFRQRPLF� E\� PLQLPL]LQJ EDG�
LPSDFWV�WR�WKH�HQYLURQPHQW��7KHUHIRUH��*6&0�LV�UHODWHG�WR�WKH�HIIRUWV WR�LPSURYH�
HQYLURQPHQW�SHUIRUPDQFH�RI�SURGXFWV�DQG� VHUYLFHV�SXUFKDVHG�RU�GHOLYHUHG�E\� WKH�
VXSSOLHUV��%RZHQ�HW�DO���>��@���%\�WKRVH�GHILQLWLRQV��*6&0�LV�DLPHG�WR�LGHQWLI\�WKH�
EHQHILWV�� FRVWV�� DQG� ULVNV� UHODWHG� WR� WKH�HQYLURQPHQW�SHUIRUPDQFH�RI�SURGXFWV�DQG�
VHUYLFHV�)RU� LQLWLDO� VWHS�� DQ� RUJDQL]DWLRQ� WULHV� WR� DGRSW� ,62� ������ LQ� LWV� VXSSO\�
FKDLQV� SURFHVVHV�� LW� ZRXOG UHFRPPHQG� WKH� DYDLODELOLW\� RI� SROLF\ WR� HQVXUH WKH�
VXSSOLHUV¶ DZDUHQHVV RI�JUHHQ�SUDFWLFHV�DQG�UHVSRQVLELOLW\�WR�WKH�HQYLURQPHQW��5DR��
>��@���

0RUHRYHU�6DUNLV>��@SUHVHQWHG� FRPSRQHQWV� RI� *6&0� DV� VKRZQ� LQ�)LJXUH� ��,W� LV�
VKRZQ� LQ� )LJXUH� � WKDW� HDFK� FRPSRQHQW� RI� WKH� VXSSO\� FKDLQV� ZLWK� LWV� SURFHVV�
VKRXOG� EH� GHOLYHUHG� E\� DOZD\V� FRQVLGHULQJ� WKH� IROORZLQJ� DFWLYLWLHV� LQ� PLQG��
UHGXFLQJ�WKH�XVH�RI�QDWXUDO�UHVRXUFHV�DQG�HQHUJ\��DQG�UHGXFLQJ�WKH�ZDVWH�JHQHUDWHG�
IURP� WKH� SURFHVVHV�� � 7KH� HQYLURQPHQWDO LPSDFW� IURP� HDFK� FRPSRQHQW� RI� VXSSO\�
FKDLQV�FRXOG�EH�LQ�WKH�IRUP�RI�GLUHFW�LPSDFWV��VKDUHG�LPSDFWV��DQG�LQGLUHFW�LPSDFWV�
WR�WKH�SDUWLHV�LQYROYHG�LQ�HDFK�SURFHVV�RI�WKH�VXSSO\�FKDLQV��



7KH�1HHGV�RI�*UHHQ�&RQVWUXFWLRQ�6XSSO\�&KDLQ�0DQDJHPHQW�IRU�'HOLYHULQJ�
6XVWDLQDEOH�&RQVWUXFWLRQ�LQ�,QGRQHVLD

���0DQDJHPHQW�&RQVWUXFWLRQ���������������������������������������� ���

)LJXUH� )UDPHZRUN�RI�*6&0��6DUNLV��>��@�

,Q�FXUUHQW�SUDFWLFH��6ULYDVWDYD>��@LGHQWLILHG WZR�W\SHV�RI�*6&0� WKH�RQH�WKDW�XVHV�
SURGXFW�EDVHG DSSURDFK� DQG� WKH� RWKHU� LV� WKH� RQH� WKDW� XVHV� SURFHVV�EDVHG�� 7KH�
SURGXFW�EDVHG� DSSURDFK� WULHV� WR� PRGLI\� WKH� SURGXFW� SXUFKDVHG� DQG� LWV� E\�
SURGXFW�H�J���HFR�GHVLJQ��UHGXFLQJ�WKH�SDFNDJH��UHGXFLQJ�WKH�KD]DUG�PDWHULDOV��DQG�
DFFHSWLQJ�WKH�UHWXUQ�RI�LWV�SURGXFW�IRU�UHF\FOHV�2Q�WKH�RWKHU�KDQG��WKH�SURFHVV�EDVHG�
DSSURDFK�UHODWHV�WR�WKH�HIIRUWV�WR�PRGLI\�WKH�SUDFWLFHV�WKDW�DUH�XVXDOO\�SHUIRUPHG�E\�
WKH�VXSSOLHUV��H�J���SROLF\�RI�RUJDQL]DWLRQ�LQ�UHGXFLQJ�HQYLURQPHQWDO�LPSDFW��WKH�XVH�
RI�DGGLWLRQDO� FULWHULD� LQ� VHOHFWLQJ� WKH� VXSSOLHU�� DQG� UHTXLUHPHQW� IRU HQYLURQPHQWDO�
DXGLW�

6RPH� VWXGLHV� UHODWHG� WR� *6&0� KDYH� EHHQ� FRQGXFWHG� LQ� UHFHQW� \HDUV� DQG� ZLOO�
GHYHORS� UDSLGO\� LQ�QHDU� IXWXUH��7ULJRV� >��@ KDG� VXFFHVVIXOO\�SRUWUD\HG� WKH�*6&0�
SUDFWLFHV� LQ� 8.� FRQVWUXFWLRQ� LQGXVWU\�� ,Q� JHQHUDO�� LQ� 8.� WKHUH� ZHUH RQO\� VPDOO�
QXPEHUV�RI�FRQWUDFWRUV� WKDW�KDG FRPPLWPHQW� LQ� LPSOHPHQWLQJ�*6&0�GXH� WR� ORZ�
LQWHUHVW�RI�WKH�FRQVWUXFWLRQ�LQGXVWU\�WR�DQ\�LQQRYDWLRQV��LQFOXGLQJ�*6&0��%XW��WKH�
PRVW�LPSRUWDQW�WKLQJ�WKDW�WKH�VWXG\�UHYHDOHG�ZDV�WKDW�WKH�GHPDQG�IURP�WKH�RZQHUV�
LQ�8.�ZDV VWLOO�FRQVLGHUHG�ORZ�WR� WKH�FRQWUDFWRUV�IRU� LPSOHPHQWLQJ�WKH�*6&0�LQ�
WKH� SURMHFWV�+RZHYHU�� WKH� SRWHQWLDO� RI� *6&0� LQ� GHOLYHULQJ� VXVWDLQDELOLW\� DQG�
HFRQRPLFV�WR�WKH�FRQVWUXFWLRQ�FRPSDQLHV�LV�YHU\�ZHOO�XQGHUVWRRG��0RUHRYHU��IURP�
WKH�VWXG\��LW�ZDV�IRXQG�WKDW�WKH�SURFHVV�EDVHG�ZDV�WKH�PRVW�FRPPRQ�DSSURDFK�IRU�
LPSOHPHQWLQJ�*6&0� LQ�8.�FRQVWUXFWLRQ� LQGXVWU\��6RPH�QRWDEOH� SUREOHPV� IDFHG�
E\� 8.� FRQVWUXFWLRQ� LQGXVWU\� LQ� LPSOHPHQWLQJ� *6&0� ZHUH ODFN� RI� KXPDQ�
UHVRXUFHV�� VKRUW�WHUP� SODQQLQJ�� OLPLWHG� DFFHVV� WR� LQIRUPDWLRQ� DQG� H[SHUWLVH�� DQG�
ORZ�GHPDQGV� IURP�RZQHUV� DQG� JRYHUQPHQW��2IRUL� >��@ DOVR�PHQWLRQHG� WKH� VDPH�
FRQFOXVLRQ�IRU�6LQJDSRUH�FRQVWUXFWLRQ�LQGXVWU\ ZLWK�DQ�HPSKDVLV LQ�WKDW�WKH�*6&0�
ZDV WKH�NH\�IRU�6LQJDSRUHDQ�FRQVWUXFWLRQ�LQGXVWU\�LQ�GHOLYHULQJ�JUHHQ�YDOXH�WR�WKH�
FRPPXQLW\�

0RUHRYHU�� LW� LV�DGYLVDEOH� WR�FRQVLGHU� WKDW� LQ�PDQDJLQJ�WKH�JUHHQ�VXSSO\�FKDLQV� LWV�
SHUIRUPDQFH� LV� GHSHQGLQJ� RQ� WKH LQWHUDFWLRQ� EHWZHHQ� LWV� VWUXFWXUHV DQG� FRQGXFWV
�0DUWLQ�� >��@��� 7KLV� DSSURDFK� LV� ZLGHO\� XVHG� LQ� PDQDJLQJ� VXSSO\� FKDLQV� RI�
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FRQVWUXFWLRQ� LQGXVWU\� LQ�PDQ\�FRXQWULHV� WR� GHVFULEH WKH�H[LVWLQJ�FRQGLWLRQV RI� WKH�
VWUXFWXUHV�DQG�PHPEHUV RI�WKH�VXSSO\�FKDLQV�IRU WKH�SXUSRVH�RI�SROLF\�GHYHORSPHQW�
UHODWHG�WR�PDQDJLQJ�WKH�VXSSO\�FKDLQV�IRU�WKH�FRQVWUXFWLRQ�LQGXVWU\��/RQGRQ��>��@���

� 1HHG�RI�5HVHDUFK�RQ�*&6& LQ�,QGRQHVLD

5HVHDUFKHV� LQ� WKH�DUHD�RI�FRQVWUXFWLRQ� VXSSO\�FKDLQ� LQ� ,QGRQHVLD�KDYH EHHQ� WKHUH�
IRU� \HDUV�� :LUDKDGLNXVXPDK� HW�� DO�� >��@ VWXGLHG� VHYHUDO� KLJK�ULVH� EXLOGLQJ�
FRQVWUXFWLRQ� SURMHFWV� LQ� -DNDUWD� DQG� SRUWUD\HG� WKH� FRQVWUXFWLRQ� VXSSO\� FKDLQ�
SDWWHUQV�� JHQHUDO� DV�ZHOO� DV� VSHFLILF� SDWWHUQV� IRXQG� LQ� WKRVH� SURMHFWV�� 7KLV� LQLWLDO�
XQGHUVWDQGLQJ� RI� WKH� FKDUDFWHULVWLFV� RI� FRQVWUXFWLRQ� VXSSO\� FKDLQV� ZDV� WKHQ�
IROORZHG�E\�D�VWXG\�RQ�GHYHORSLQJ�WKHLU�SHUIRUPDQFH�LQGLFDWRUV��:LUDKDGLNXVXPDK�
HW� DO��>��@ KDYH�DOVR�XVHG�WKH�SHUIRUPDQFH�LQGLFDWRUV�WR�REWDLQ�JHQHUDO�SRUWUD\DO�RI�
WKH�FRQVWUXFWLRQ�VXSSO\�FKDLQV�RQ�KLJK�ULVH�EXLOGLQJ�SURMHFWV��7KH�VWXG\�IRXQG�WKDW�
LQ�JHQHUDO�� ,QGRQHVLDQ� ODUJH�FRQVWUXFWLRQ� ILUPV�KDYH�PDQDJHG� WKHLU� VXSSO\�FKDLQV�
EXW�PDLQO\� IRU� WKH� SXUSRVH� RI� JHWWLQJ� GRQH�ZLWK� FRQYHUWLQJ� UDZ�PDWHULDOV� WR� WKH�
ILQLVKHG�SURGXFWV��7KHVH�FRPSDQLHV�KDYH�PDLQWDLQHG�ORQJ�WHUP�UHODWLRQVKLSV�ZLWK�
PDMRU�VXSSOLHUV�DQG�VXEFRQWUDFWRUV��7KH�FRPSDQLHV�XVH�FHQWUDOL]HG�SURFXUHPHQW�IRU�
PDLQ�PDWHULDOV�DQG�GLVWULEXWH�WKHP�WR�SURMHFWV�DURXQG�WKH�FRXQWU\�DV�QHHGHG��

$QRWKHU�UHVHDUFK�E\�$EGXK�HW�DO��>��@ ZDV�DLPHG�DW�LGHQWLI\LQJ�WKH�FRVW�VWUXFWXUH�RI�
FRQVWUXFWLRQ�SURMHFW�VXSSO\�FKDLQ�DQG�WKH�LQIOXHQFLQJ�IDFWRUV��7KH�FRVW�VWUXFWXUH�RU�
DFFRXQW�IRU�FRQVWUXFWLRQ�SURMHFWV�LQ�JHQHUDO�ZDV�QRW�\HW�VDWLVIDFWRULO\�GHYHORSHG��,W�
DSSHDUV� WKDW� WKH� ILUPV� GR� QRW� UHTXLUH� FODVVLI\LQJ� WKH� OHYHO� RI� GHWDLO� RI� LWV� FRVW�
VWUXFWXUH� LQ� YLHZ� RI� WKH� IDFW� WKDW� WKHUH� LV� QR� QHFHVVLW\� WR� PDLQWDLQ� MRE� FRVW�
LQIRUPDWLRQ�DV�ZHOO� DV� WR�DGHTXDWHO\�FRQWURO� WKH� SURMHFW�� ,Q�JHQHUDO�� LW� VHHPV� WKDW�
WKH�OHVV�FRPSHWLWLYH�HQYLURQPHQW�RI�,QGRQHVLDQ�FRQVWUXFWLRQ�LQGXVWU\�ZRXOG�EH�WKH�
ELJJHVW�PDMRU� IDFWRU� WKDW� FDXVHG� WKH� ILQGLQJV� )XUWKHUPRUH�� WKH� VWXG\� DOVR� IRXQG�
WKDW� WKH� FRVW� RI� SXUFKDVLQJ� ZDV� YHU\� VLJQLILFDQW� LQ� VXSSO\ FKDLQ� DFWLYLW\� GXH� WR�
PHUHO\� FRVW� RI� PDWHULDO� SXUFKDVHG�� 7R� WKH� FRQWUDU\�� FRVWV� RI� WUDQVSRUWDWLRQ� DQG�
LQYHQWRU\�ZHUH�WULYLDO��)URP�WKLV�ILQGLQJ��LW�FDQ�EH�FRQFOXGHG�WKDW�HIIRUWV�WR�UHGXFH�
VXSSO\�FKDLQ�FRVW�E\�UHGXFLQJ�FRVWV�RI� LQYHQWRU\�DQG�WUDQVSRUWDWLRQ ZRXOG�QRW�EH�
HIIHFWLYH��)DFWRUV� WKDW�FRXOG� LQIOXHQFH� WKH�FRVW�RI�VXSSO\�FKDLQ��HVSHFLDOO\�FRVW�RI�
SXUFKDVLQJ�� WKHUHIRUH� DUH� PXFK� UHODWHG� WR� PDQDJHPHQW� RI� VXSSO\� FKDLQ�� VXFK� DV�
SURFXUHPHQW�SROLF\��PDWHULDO�UHTXLUHPHQW�SODQQLQJ��VXSSOLHU�TXDOLILFDWLRQ��VHOHFWLRQ�
SURFHVV��FRQWUDFW��DQG�VXSSOLHU�GHYHORSPHQW�

2Q� WKH� RWKHU� KDQG�� UHVHDUFKHV� LQ� WKH� DUHD� RI� JUHHQ� FRQVWUXFWLRQ� DUH� HPHUJLQJ�
�:LUDKDGLNXVXPDK�DQG $EGXK�>��@��(UYLDQWRHW�DO�>�@��>��@���,Q�WKH�ODVW ��\HDUV��WKH�
UHVHDUFKHV� UHODWHG� WR� JUHHQ� FRQVWUXFWLRQ�� FDUERQ� IRRW�SULQW� FDOFXODWLRQ� IRU�
FRQVWUXFWLRQ� SURMHFWV�� RSWLPL]DWLRQ� RI� FRQVWUXFWLRQ� SURFHVVHVIRUUHGXFWLRQ� RI� &2��
HPLVVLRQ�� DQG� JUHHQ� VXSSO\� FKDLQV� KDYH� EHHQ� GHYHORSHG� DQG� EHFRPH� D� UHVHDUFK�
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DJHQGD� RI� D� UHVHDUFK� JURXS� LQ� )DFXOW\� RI� &LYLO� DQG� (QYLURQPHQWDO� (QJLQHHULQJ��
,QVWLWXW�7HNQRORJL�%DQGXQJ �)LJXUH�����
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/ĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ
^ƚƌƵĐƚƵƌĞƐ ĂŶĚ �ŽƐƚ
ŽĨ �ŽŶƐƚƌƵĐƚŝŽŶ
^ƵƉƉůǇ �ŚĂŝŶƐ

WƌĞƉĂƌĞĚŶĞƐƐ
dŽǁĂƌĚƐ >ĞĂŶ
�ŽŶƐƚƌƵĐƚŝŽŶ

'ƌĞĞŶ
�ŽŶƚƌĂĐƚŽƌƐ
WŚĞŶŽŵĞŶŽŶ

/ĚĞŶƚŝĨŝĐĂƚŝŽŶ
&ĂĐƚŽƌƐ ĨŽƌ
'ƌĞĞŶ

�ŽŶƚƌĂĐƚŽƌ
�ĞŚĂǀŝŽƌ ĂŶĚ
WƌĂĐƚŝĐĞƐ

^ƚƌƵĐƚƵƌĞƐ ŽĨ
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�ŽŶƐƚƌƵĐƚŝŽŶ
WƌŽĐĞƐƐĞƐ

/ĚĞŶƚŝĨŝĐĂƚŝŽŶ
ŽĨ 'ƌĞĞŶ
DĂƚĞƌŝĂů

ZĞƋƵŝƌĞŵĞŶƚƐ

/ĚĞŶƚŝĨŝĐĂƚŝŽŶ
ŽĨ 'ƌĞĞŶ
DĞƚŚŽĚ

ZĞƋƵŝƌĞŵĞŶƚƐ

'ƌĞĞŶ ZŽĂĚ
�ŽŶƐƚƌƵĐƚŝŽŶ tŽƌŬƐ

ZĞƵƐĞ ĂŶĚ ZĞĐǇĐůĞ
ŽĨ &ŽƌŵǁŽƌŬƐ

^ƵƉƉůǇ �ŚĂŝŶ
WĞƌĨŽƌŵĂŶĐĞ ĂŶĚ
DĂŶĂŐĞŵĞŶƚ

ZŝƐŬ �ŶĂůǇƐŝƐ ĂŶĚ
DĂŶĂŐĞŵĞŶƚ ŽĨ
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'^� �ŽƐƚ ĂŶĚ
&ĂĐƚŽƌƐ

ZŝƐŬ �ŶĂůǇƐŝƐ ĂŶĚ
DĂŶĂŐĞŵĞŶƚ ŽĨ
'ƌĞĞŶ WƌŽũĞĐƚ

tĂƐƚĞ DĂŶĂŐĞŵĞŶƚ
ŝŶ �ŽŶƐƚƌƵĐƚŝŽŶ

,ĞĂůƚŚǇ tŽƌŬ
�ŶǀŝƌŽŶŵĞŶƚ ĂŶĚ
�ŶǀŝƌŽŶŵĞŶƚĂůůǇ
&ƌŝĞŶĚůǇ :ŽďƐŝƚĞ

�ƋƵŝƉŵĞŶƚ
^ĞůĞĐƚŝŽŶ ĂŶĚ
KƉĞƌĂƚŝŽŶ

>ĞĂŶ �ŽŶƐƚƌƵĐƚŝŽŶ
KƉĞƌĂƚŝŽŶ ĨŽƌ 'ƌĞĞŶ

WƌŽũĞĐƚ

'ƌĞĞŶ WƌŽũĞĐƚ
DĂŶĂŐĞŵĞŶƚ

/ĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ
'ƌĞĞŶ 'ĞŶĞƌĂů
ZĞƋƵŝƌĞŵĞŶƚƐ

'ĞŶĞƌĂů
^ƉĞĐŝĨŝĐĂƚŝŽŶ ŽĨ
'ƌĞĞŶ WƌŽũĞĐƚ

�ŽŶƚƌĂĐƚ

)LJXUH��5RDGPDS�RI�5HVHDUFK�RQ�*UHHQ�&RQVWUXFWLRQ

%DVHG� RQ� WKH� SUHYLRXV� UHVHDUFK� HIIRUWV LQ� FRQVWUXFWLRQ� VXSSO\� FKDLQV� DQG� DOVR� LQ�
JUHHQ�FRQVWUXFWLRQ��WKH�QH[W UHVHDUFK�WKHPH�ZRXOG EH�UHODWHG�WR�KRZ�JUHHQ�VXSSO\�
FKDLQV� LQ� ,QGRQHVLD� FRXOG EH� PDQDJHG� LQ� RUGHU� WR� FRQWULEXWH� VLJQLILFDQWO\� WR�
VXVWDLQDEOH� FRQVWUXFWLRQ��6RPH� LVVXHV� UHODWHG� WR� WKH�PDQDJHPHQW�RI�JUHHQ� VXSSO\�
FKDLQV�LQ�,QGRQHVLDQ�FRQVWUXFWLRQ�LQGXVWU\�DUH LGHQWLILHG�DV�IROORZ�

�� :KDW� LV� WKH� VWUXFWXUH� RI� WKH� H[LVWLQJ� FRQVWUXFWLRQ� VXSSO\� FKDLQ� IRU�
FRPPRGLWLHV�WKDW�FRXOG�VXSSRUW�WKH�JUHHQ�FRQVWUXFWLRQ�LQ�,QGRQHVLD"�

�� :KDW� NLQG� RI� LQWHUDFWLRQVWKDW� KDYH� KDSSHQHG� EHWZHHQ� PHPEHUV� RI�
JUHHQ�FRQVWUXFWLRQ�VXSSO\�FKDLQV�LQ�,QGRQHVLD"�

�� +RZ�WKH�SHUIRUPDQFH�RI�WKH�JUHHQ�FRQVWUXFWLRQ�VXSSO\�FKDLQV�FRXOG�EH
PHDVXUHG� DV� WKH� UHVXOW� RI� WKH� H[LVWLQJ� FRQGLWLRQ� RI� WKH� VWUXFWXUH� DQG�
FRQGXFW�RI�LWV�VXSSO\�FKDLQV"�

7KHUHIRUH�� WKHUH� LV� D�QHHG� IRU�FRQGXFWLQJ�D� UHVHDUFK�ZLWK� WKH�REMHFWLYH� WR SRUWUD\�
DFRPSUHKHQVLYH� SLFWXUH� RI� JUHHQ� FRQVWUXFWLRQ� VXSSO\� FKDLQV¶ VWUXFWXUH�� FRQGXFWV�
DQG�SHUIRUPDQFH�WR�VXSSRUW�WKH�LPSOHPHQWDWLRQ�RI�JUHHQ�FRQVWUXFWLRQ�LQ�,QGRQHVLD��
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%\� VR�GRLQJ�� WKH� VWUDWHJLHV� DQG� SROLFLHV� QHHGHG� WR� LPSOHPHQW� JUHHQ� FRQVWUXFWLRQ��
HVSHFLDOO\�WKH�PDQDJHPHQW�RI�JUHHQ�FRQVWUXFWLRQ�VXSSO\�FKDLQV��LQ�,QGRQHVLD�FRXOG�
EH�GHULYHG�IURP�

� 5HVHDUFK�0HWKRGRORJ\��

6LQFH�WKH�UHVHDUFK�LV�LQWHQGHG�WR�VXSSRUW�WKH�DJHQGD�RI�JUHHQ�FRQVWUXFWLRQ�UHVHDUFK��
WKH�PHWKRGRORJ\�VKRXOG�EH�LQ�OLQH�ZLWK�LW��0RUHRYHU��VLQFH�WKHUH�DUH�WKUHH�TXHVWLRQV�
WR� EH� DQVZHUHG�� WKH� PHWKRGRORJ\� DQG� WRSLFV� IROORZ� WKH� QHHGHG� LQIRUPDWLRQ� RI�
JUHHQ�VXSSO\�FKDLQ�LQ�,QGRQHVLD�DV�GHSLFWHG�LQ�)LJXUH ���L�H���LWV�VWUXFWXUH��FRQGXFW��
DQG�SHUIRUPDQFH��

5HVHDUFK 7RSLFV IRU *UHHQ &RQVWUXFWLRQ 6XSSO\ &KDLQV

���� ���� ����

WĞ
ƌĨ
Žƌ
ŵ
ĂŶ

ĐĞ
�Ž
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ƵĐ
ƚ

^ƚ
ƌƵ
Đƚ
Ƶƌ
Ğ 6WUXFWXUH RI *UHHQ &RQVWUXFWLRQ 6& �7�����

x 6WUXFWXUH RI *UHHQ 0DWHULDO 6&
x 6WUXFWXUH RI *UHHQ 6XE�FRQWUDFWRUV 6&
x 6WUXFWXUH RI *UHHQ (TXLSPHQW 6&
x 6WUXFWXUH RI *UHHQ /DERU 6&

5LVN $QDO\VLV RI *UHHQ &RQVWUXFWLRQ
3URMHFW �7�����

x 5LVN $QDO\VLV RI *UHHQ &RQVWUXFWLRQ
3URMHFWV

x 5LVN $QDO\VLV RI *UHHQ 6XE�&RQWUDFWLQJ

5HODWLRQVKLSV RI *& 6& �7�����
x 3URFXUHPHQW 3UDFWLFHV IRU *& 3URMHFWV
x &RQWUDFW DQG 6XE�FRQWUDFW &RQGLWLRQV RI

*& 3URMHFWV

&RVW RI *UHHQ &RQVWUXFWLRQ 6& �7�����
x &RVW RI *UHHQ 0DWHULDO 6&
x &RVW RI *UHHQ 6XE�FRQWUDFWRUV 6&
x &RVW RI *UHHQ (TXLSPHQW 6&
x &RVW RI *UHHQ /DERU 6&

*UHHQ &RQVWUXFWLRQ 6& 3HUIRUPDQFH �7�����
x *UHHQ &RQVWUXFWLRQ 6& 3HUIRUPDQFH

0RGHO
x *UHHQ &RQVWUXFWLRQ 6& $VVHVVPHQW

*UHHQ &RQVWUXFWLRQ 6& 0DQDJHPHQW �7�����
x ,QGXVWULDO *&6&
x )LUP¶V *& 6&
x 3URMHFW¶V *& 6&

)LJXUH �5HVHDUFK�7RSLFV�LQ�*6&0

+RZHYHU��HYHQ�WKRXJK�WKH�VWUXFWXUH�DQG�FRQGXFW�RI�VXSSO\�FKDLQ�DUH�UHODWHG�WR�HDFK�
RWKHU��WKRVH�WRSLFV�RI�UHVHDUFK�DUH�WUHDWHG�DV�VHSDUDWHG�WR�EH�SHUIRUPHG�DW�WKH�VDPH�
WLPH��1HYHUWKHOHVV��WKH�UHVHDUFK�WRSLFV�RI�SHUIRUPDQFH�RI�JUHHQ�FRQVWUXFWLRQ�VXSSO\�
FKDLQ�DUH�SUHFHGHG�E\�WKRVH�WZR�WRSLFV��$W�WKH�HQG� WKH�UHVXOWV�RI�DOO�UHVHDUFK�WRSLFV�
FRXOG�FRQWULEXWH� WR� WKH�GHYHORSPHQW�RI�JRYHUQPHQW�SROLF\� LQ�PDQDJLQJ�WKH�JUHHQ�
FRQVWUXFWLRQ� VXSSO\� FKDLQ�� DQG� WR� WKH� GHYHORSPHQW� RI� JUHHQ� FRQVWUXFWLRQ� VXSSO\�
FKDLQV�PDQDJHPHQW�V\VWHP�IRU�FRQWUDFWRUV�LQ�,QGRQHVLD�

� &RQFOXVLRQ��

7KLV� SDSHU� GLVFXVVHG� WKH� UHFHQW� GHYHORSPHQWV� RI� JUHHQ� FRQVWUXFWLRQ� FRQFHSW� LQ�
,QGRQHVLD� WKDW� ZDV� LQWURGXFHG� WR� WKH� FRQVWUXFWLRQ� SUDFWLFH� DV� D� JUHHQ� ZD\� WR�
SHUIRUP�FRQVWUXFWLRQ�LQ� WKH�ILHOG�E\�WKH�FRQWUDFWRUV��7KH�FRQFHSW� LV�FRQVLGHUHG�DV�
DQ� HPHUJLQJ� WHUPLQRORJ\� IRU� FRQWUDFWRUV� WKDW� VWLOO� RSHQV� YDULRXV� LQWHUSUHWDWLRQV��
EXW�� RQ� WKH� RWKHU� KDQG�� DOVR� LQYLWHV� LQQRYDWLRQV�� 5HFHQW� LQQRYDWLYH� DSSURDFKHV�
LPSOHPHQWHG� E\� VHYHUDO� FRQWUDFWRUV� UHSUHVHQWHG� WKH� HDV\� DQG� PRUH� GRDEOH�
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DSSURDFKHV�WDNHQ�E\�WKH�FRQWUDFWRUV�LQ�UHVSRQGLQJ�WKH�JUHHQ�FRQVWUXFWLRQ�FRQFHSW��
%DVHG� RQ� WKH� HYDOXDWLRQ� RI� FXUUHQW� SUDFWLFHV� DQG� SURGXFWV� UHODWHG� WR� JUHHQ�
FRQVWUXFWLRQ�� LW� ZDV� FRQFOXGHG� WKDW� PRVW� RI� WKH� FRQWUDFWRUV� KDYH� DOUHDG\�
SUDFWLFHGRQO\� RQH� FRPSRQHQW� RI� JUHHQ� FRQVWUXFWLRQ�� L�H��� JUHHQ� EHKDYLRU� DQG�
SUDFWLFHV��7KLV� LV�QRW�DGHTXDWH�VLQFH� WKHUH�DUH� WZR�RWKHU� LPSRUWDQW�FRPSRQHQWV� WR�
EH�LPSOHPHQWHG�LQ�RUGHU�WR�IXOO\�UHDOL]H�WKH�JUHHQ�FRQVWUXFWLRQ�FRQFHSW��L�H���JUHHQ�
FRQVWUXFWLRQ�SURFHVV�DQG�JUHHQ�VXSSO\�FKDLQV��

7KH�JUHHQ�FRQVWUXFWLRQ�SURFHVV��DOVR�NQRZQ�DV�OHDQ�FRQVWUXFWLRQ��LV�EHOLHYHG�WR�EH�
WKH� YHKLFOH� IRU� FRQWUDFWRU� WR� GHOLYHU� WKH� JUHHQ� VSHFLILFDWLRQV�� %XW�� ZLWKRXW� WKH�
UHDGLQHVV� RI� WKH� FRQVWUXFWLRQ� VXSSO\� FKDLQ� LQ� VXSSRUWLQJ� WKH� OHDQ� FRQVWUXFWLRQ�
DSSURDFK��WKH�JUHHQ�YDOXH�ZRXOG�QRW�EH�GHOLYHUHG�DW�DOO��,Q�DFFRUGDQFH�WR�WKLV��WKHUH�
LV� D� QHHG� WR� GR� D� UHVHDUFK� ZLWK� LWV� PDMRU� REMHFWLYH WR� GHYHORS� WKH� PDQDJHPHQW�
V\VWHP�RI�JUHHQ�FRQVWUXFWLRQ�VXSSO\�FKDLQV�LQ�,QGRQHVLD���
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