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(IIHFWV�RI�'HVLJQ�0DQDJHPHQW�5HODWHG�
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0HWURSROLWDQ�8QLYHUVLW\��(DVWHUQ�&DSH��3RUW�(OL]DEHWK��6RXWK�$IULFD�
���������������

�'HSDUWPHQW�RI�&RQVWUXFWLRQ�0DQDJHPHQW��WKH�1HOVRQ�0DQGHOD�
0HWURSROLWDQ�8QLYHUVLW\��(DVWHUQ�&DSH��3RUW�(OL]DEHWK��6RXWK�$IULFD��

�����������������������������

$%675$&7�

%DFNJURXQG�

0DWHULDO� ZDVWDJH� DQG� FRVW� RYHUUXQV� DUH� FRPPRQ� SUREOHPV� DIIHFWLQJ�
FRQVWUXFWLRQ�SURMHFWV�LQ�WKH�1LJHULDQ�FRQVWUXFWLRQ�LQGXVWU\��7KHVH�SUREOHPV�
RFFXU�DW�GLIIHUHQW�VWDJHV�RI�D�SURMHFW��IURP�SODQQLQJ��GHVLJQ��HVWLPDWLQJ��DQG�
FRQVWUXFWLRQ�WR�SURMHFW�FRPSOHWLRQ���

3XUSRVH�RI�WKH�SDSHU�

7KLV�SDSHU�H[DPLQHV�WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�DQG�WKHLU�FRQWURO�
PHDVXUHV�RQ�FRVW�RYHUUXQV�DW�WKH�GHVLJQ�PDQDJHPHQW�VWDJH�RI�D�SURMHFW���

5HVHDUFK�PHWKRGRORJ\�DQG�LPSOLFDWLRQV�

7KH�TXDQWLWDWLYH�DSSURDFK�WKDW�LV�URRWHG�LQ�WKH�SRVLWLYLVW�UHVHDUFK�SDUDGLJP�
ZDV� DGRSWHG�� ,QWHUYLHZ� ZDV� FRQGXFWHG� ZLWK� WKLUW\� ����� FRQVWUXFWLRQ�
SURIHVVLRQDOV� IURP� ZKLFK� D� VWUXFWXUHG� TXHVWLRQQDLUH� �WLFN�ER[�� ZDV�
WLFNHG�PDUNHG�E\�WKH�UHVHDUFKHU��7KH� LQIRUPDWLRQ�JHQHUDWHG�IURP�WKH�WLFN�
ER[� TXHVWLRQQDLUH� ZDV� WKH� RQO\� GDWD� XWLOLVHG� LQ� WKLV� UHVHDUFK�� 7KH�
SURIHVVLRQDOV ZHUH�SXUSRVHIXO�VHOHFWHG�EDVHG�RQ�SURMHFW�YDOXH�RI��PLOOLRQ�
86'� DQG� DERYH�� 7KH� FROOHFWHG� GDWD�ZHUH� DQDO\VHG� XVLQJ� WKH� GHVFULSWLYH�
PHWKRG� �FURVV�WDEXODWLRQ��� $129$� ZDV� XVHG� WR� FRPSDUH� WKH� YLHZV� RI�
GLIIHUHQW� SURIHVVLRQDOV� RQ� WKH� HIIHFWV� RI�ZDVWH� FDXVHV� RQ� FRVW� RYHUUXQ� DW�
WKH�GHVLJQ�PDQDJHPHQW�VWDJH�RI�D�SURMHFW�

3DJH����

3URFHHGLQJV����WK�%XLOW�(QYLURQPHQW�&RQIHUHQFH ���-XO\���$XJXVW�������3RUW�(OL]DEHWK��6RXWK�$IULFD ,6%1������������������



)LQGLQJV�EDVHG�RQ�WKH�HPSLULFDO�UHVHDUFK�

7KH� SDSHU� IRXQG� WKDW� PDWHULDO�ZDVWH� FDXVHV� DQG� WKHLU� FRQWURO� PHDVXUHV�
KDYH� VLJQLILFDQW� HIIHFWV� �YHU\�KLJK�� KLJK�� PHGLXP�� ORZ�� DQG� YHU\�ORZ�� LQ�
FDXVLQJ�RU�PLQLPLVLQJ�FRVW�RYHUUXQV�DW�WKH�GHVLJQ�PDQDJHPHQW�VWDJH�RI�D�
SURMHFW�� 7KHUH� ZDV� QR� VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� YLHZV� RI� WKH�
SURIHVVLRQDOV�RQ�WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�RQ�FRVW�RYHUUXQ�DW�WKH�GHVLJQ�
PDQDJHPHQW�VWDJH�RI�D�SURMHFW��

3UDFWLFDO�LPSOLFDWLRQV�DQG�RXWFRPHV�

0DQDJHPHQW�RI�PDWHULDO�ZDVWH�DQG�FRVW�RYHUUXQ�VKRXOG�EH�UHYLVHG�EDVHG�
RQ�WKH� ILQGLQJV�RI� WKLV�UHVHDUFK�DV�D�UHIHUHQFH�GRFXPHQW�DQG� LQFOXGHG�DV�
SDUW�RI�WKH�GHVLJQ�PDQDJHPHQW�SURFHVV�IRU�D�SURMHFW��

.H\�ZRUGV��&RQWURO�PHDVXUHV��&RVW�RYHUUXQV��'HVLJQ�PDQDJHPHQW��DQG�
0DWHULDO�ZDVWH��

���,1752'8&7,21�

&RVW�RYHUUXQ�DQG�PDWHULDO�ZDVWH�DUH�FRPPRQ�SUREOHPV�LQ�ERWK�GHYHORSHG�
DQG� GHYHORSLQJ� QDWLRQV� ZKLFK� PDNHV� LW� GLIILFXOW� IRU� PDQ\� SURMHFWV� WR� EH�
FRPSOHWHG�ZLWKLQ�WKHLU�EXGJHW��6DLGX�DQG�6KDNDQWX���������$PHK�DQG�,WRGR�
�������KLJKOLJKWHG� WKDW� LQ� HYHU\�����KRXVHV�EXLOW� WKHUH� LV� VXIILFLHQW�ZDVWH�
PDWHULDO�WR�EXLOG�DQRWKHU����KRXVHV��$OVR������RI�PDWHULDOV�GHOLYHUHG�WR�VLWH�
LQ� WKH� 8.� HQG� XS� DV� D� ZDVWH� WKDW� PD\� QRW� EH� DFFRXQWHG� IRU� �2VPDQL��
�������
�����7KH� DUJXPHQW� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� RQ� KRZ� WR� UHGXFH� RU� WRWDOO\�
UHPRYH� FRVW� RYHUUXQV� IURP� SURMHFWV� KDV� EHHQ� RQ�JRLQJ� DPRQJ� WKH� EXLOW�
HQYLURQPHQW� SURIHVVLRQDOV�� SURMHFW� RZQHUV� DQG� WKH� XVHUV� IRU� WKH� SDVW�
VHYHQW\�\HDUV��$SRORW�HW�DO���������$OODKDLP�DQG�/LX���������EXW�WKHUH�LV�QR�
VXEVWDQWLDO�LPSURYHPHQW�QRU�VLJQLILFDQW�VROXWLRQ�LQ�PLWLJDWLQJ�LWV�GHWULPHQWDO�
HIIHFWV��$OODKDLP�DQG�/LX������������������
�����0DWHULDO�ZDVWH� DQG� FRVW� RYHUUXQ�DUH� RFFDVLRQHG�E\� VHYHUDO� FDXVHV�DW�
GLIIHUHQW� VWDJHV� RI� SURMHFWV�� LQFOXGLQJ� SODQQLQJ�� HVWLPDWLQJ�� GHVLJQ� DQG�
GHVLJQ�PDQDJHPHQW��DQG�FRQVWUXFWLRQ�VWDJH��,GHQWLILFDWLRQ�RI�WKHVH�FDXVHV�
DQG� WKH� DSSOLFDWLRQ� RI� UHOHYDQW� FRQWURO� PHDVXUHV� WR� PLQLPLVH� WKHLU�
RFFXUUHQFH� LV� D� VWHS� WRZDUGV� DOOHYLDWLQJ� WKH� FRQVHTXHQFHV� �0RX�� ������
2ODGLUDQ��������1DJDSDQ�HW DO��� ������6DLGX�DQG�6KDNDQWX���������:KLOH�
$PHK� DQG� ,WRGR� ������� EHOLHYHG� WKDW� EXLOGLQJ� PDWHULDO� ZDVWDJH� RQ�
FRQVWUXFWLRQ� VLWHV� DFFRXQWV� IRU� FRVW� RYHUUXQV�� WKH\� DOVR� KLJKOLJKWHG� WKDW�
PRVW�PDQDJHUV�RI�FRQVWUXFWLRQ�SURMHFWV�SD\�OLWWOH�DWWHQWLRQ�WR�WKH�HIIHFWV�RI�
PDWHULDO�ZDVWH�JHQHUDWHG�RQ�FRVW�RYHUUXQ�LQ�1LJHULD��
�������0DQ\� VWXGLHV� KDYH� EHHQ� FDUULHG� RXW� LQ� WKLV� ILHOG�� IRU� LQVWDQFH�� $PHK�
DQG� ,WRGR� ��������7DP��6KHQ�� DQG�7DP� �������� DQG�6DLGX�DQG�6KDNDQWX�
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�������� EXW� VWLOO�� WKHUH� LV� QHHG� IRU� D� UHVHDUFK� WKDW� SURYLGHV� DQ� REMHFWLYH�
DVVHVVPHQW� RI� WKH� HIIHFWV� RI� GHVLJQ� PDQDJHPHQW� UHODWHG� PDWHULDO�ZDVWH�
FDXVHV� DQG� WKHLU� FRQWURO� PHDVXUHV� RQ� SURMHFW� FRVW� RYHUUXQ�� +HQFH�� WKLV�
UHVHDUFK� DLPV� WR� H[DPLQH� WKH� HIIHFWV� RI� GHVLJQ� PDQDJHPHQW� UHODWHG�
PDWHULDO�ZDVWH�FDXVHV�DQG� WKHLU�FRQWURO�PHDVXUHV�RQ�SURMHFW�FRVW�RYHUUXQ�
LQ�$EXMD��1LJHULD���

��/,7(5$785(�5(9,(:� �

����5HODWLRQVKLS�EHWZHHQ�PDWHULDO�ZDVWH�DQG�FRVW�RYHUUXQ�

&RQVWUXFWLRQ� ZDVWH� ZDV� JHQHUDOO\� FODVVLILHG� LQWR� SK\VLFDO� ZDVWH� DQG� WKH�
QRQ�SK\VLFDO� ZDVWH� �1DJDSDQ� HW� DO��� ������ 6DLGX� DQG� 6KDNDQWX�� �������
:KLOH� WKH� SK\VLFDO� FRQVWUXFWLRQ� ZDVWH� RULJLQDWHV� IURP� WKH� FRQVWUXFWLRQ�
DFWLYLWLHV�� UHQRYDWLRQ�� GHPROLWLRQ�� DQG� VR� IRUWK�� WKH� QRQ�SK\VLFDO�
FRQVWUXFWLRQ�ZDVWH�FRPSULVHV�RI�WLPH�RYHUUXQ�DQG�FRVW�RYHUUXQ��0D��������
1DJDSDQ�HW�DO����������6DLGX�DQG�6KDNDQWX� �������HVWDEOLVKHG� WKDW�VLQFH�
FRQVWUXFWLRQ� ZDVWH� HQWDLOV� ERWK� WKH� SK\VLFDO� DQG� WKH� QRQ�SK\VLFDO� ZDVWH��
WKHUH�LV�D�UHODWLRQVKLS�EHWZHHQ�PDWHULDO�ZDVWH�RULJLQDWLQJ�IURP�WKH�SK\VLFDO�
ZDVWH�DQG�FRVW�RYHUUXQ�HPDQDWLQJ�IURP�WKH�QRQ�SK\VLFDO�ZDVWH��VLQFH�WKH\�
RULJLQDWH� IURP� WKH�VDPH�FRQVWUXFWLRQ�ZDVWH� IDPLO\��&RQVHTXHQWO\��0HPRQ�
HW� DO�� ������� DGGHG� WKDW� WKH� QRQ�SK\VLFDO� ZDVWH� LQFOXGHV� XQGHVLUHG�
DFWLYLWLHV�ZKLFK�FDQ�FDXVH�WKH�SK\VLFDO�ZDVWH�VXFK�DV�UHZRUN��XQQHFHVVDU\�
PDWHULDO� PRYHPHQWV�� DQG� VR� IRUWK�� 7KLV� VKRZV� WKDW� FRVW� RYHUUXQV�� WLPH�
RYHUUXQV� DQG� FRQVWUXFWLRQ�PDWHULDO� ZDVWH� DUH� JHQHUDOO\� FDWHJRULVHG� DV�
FRQVWUXFWLRQ� ZDVWH�� 7KLV� LV� IXUWKHU� VXSSRUWHG� E\�0D� �������� ZKR� GHILQHV�
ZDVWH�DV�DQ\WKLQJ�WKDW�GRHV�QRW�DGG�YDOXH��7LPH�RYHUUXQV��FRVW�RYHUUXQV��
DQG�PDWHULDO�ZDVWH�GR�QRW�DGG�YDOXH�WR�DQ\�SURMHFW���
�������6DLGX�DQG�6KDNDQWX��������LGHQWLILHG�VRPH�FDXVHV�RI�PDWHULDO�ZDVWH�
WKDW�DUH�UHODWHG�WR�WKH�FDXVHV�RI�FRVW�RYHUUXQ�DV�VKRZQ�LQ�7DEOH����

7DEOH�����&DXVHV�RI�PDWHULDO�ZDVWH�UHODWHG�WR�WKRVH�RI�FRVW�RYHUUXQV�

6�Q� �&DXVHV�RI�&RVW�RYHUUXQ� &RVW�
RYHUUXQ�

0DWHULDO�����
ZDVWH�

�� 'HVLJQ�HUURU�
�� 'HILFLHQFLHV�LQ�FRVW�HVWLPDWHV�
�� ,QVXIILFLHQW�WLPH�IRU�HVWLPDWH�
�� ,PSURSHU�SODQQLQJ�DW�RQ�VWDJH�
�� 3ROLWLFDO�FRPSOH[LWLHV�

�� ,QVXUDQFH�SUREOHPV�

�� &KDQJHV�LQ�PDWHULDO�VSHFLILFDWLRQ�

�� /DZV�DQG�UHJXODWRU\�IUDPHZRUN�

�� 3RRU�GHVLJQ�PDQDJHPHQW�

��� /DFN�RI�GHVLJQ�LQIRUPDWLRQ�

��� 'HVLJQLQJ�LUUHJXODU�VKDSHV�DQG�IRUPV�
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7KH�UHVHDUFK�HPSOR\HG�WKH�XVH�RI�TXDQWLWDWLYH�PHWKRG�WKDW�LV�URRWHG�LQ�WKH�
SRVLWLYLVW� UHVHDUFK� SDUDGLJP�� 7KH� VWXG\� FRYHUHG� EXLOGLQJ� FRQVWUXFWLRQ�
SURMHFWV�ZLWKLQ� $EXMD�� WKH�)HGHUDO�&DSLWDO� 7HUULWRU\� RI�1LJHULD�� $EXMD�ZDV�
VHOHFWHG� EHFDXVH�� LW� LV� RQH� RI� PHWURSROLWDQ� FLWLHV� WKDW� KDV� WKH� KLJKHVW�
SRSXODWLRQ�RI�SURIHVVLRQDOV�ZLWKLQ�WKH�EXLOW�HQYLURQPHQW�DQG�KDV�PDQ\�RQ�
JRLQJ�FRQVWUXFWLRQ�SURMHFWV���
������,QWHUYLHZ� ZDV� SXUSRVHIXOO\� FRQGXFWHG� ZLWK� WKH� FRQVWUXFWLRQ�
SURIHVVLRQDOV�KDQGOLQJ�D�SURMHFW��SULYDWH�RU�SXEOLF�SURMHFWV��ZLWK�D�YDOXH�RI�
����ELOOLRQ�1DLUD�����PLOOLRQ�86'�DQG�DERYH��7KH�EDVLV�RU�UDWLRQDOH�IRU�WKLV�
VHOHFWLRQ�LV�WKDW�SURMHFWV�RI�WKLV�YDOXH�DQG�DERYH�DUH�OLNHO\�WR�SURGXFH�ODUJH�
TXDQWLWLHV� RI� PDWHULDO� ZDVWH� DQG� KXJH� DPRXQW� FRVW� RYHUUXQV� ZKHQ�
FRPSDUHG�ZLWK� WKH�SURMHFWV�RI� OHVV�YDOXH��7KH�UHVSRQGHQWV�FRPSULVHG�����
3URMHFW� 0DQDJHUV� �30V��� �� 4XDQWLW\� 6XUYH\RUV� �46V��� �� 6LWH� (QJLQHHUV�
�6(V�� DQG� �� 6HQLRU� 7HFKQLFDO� 2IILFHU� �672�� RI� D� ZDVWH� PDQDJHPHQW�
GHSDUWPHQW���
�������$� WLFN�ER[� VWUXFWXUHG� TXHVWLRQQDLUHV� RQ� WKH� LVVXHV� UHODWLQJ� WR� WKH�
PDWHULDO�ZDVWH�FDXVHV�DQG�FRVW�RYHUUXQV�DW�WKH�GHVLJQ�PDQDJHPHQW�VWDJH�
RI� D� SURMHFW� ZHUH� WLFNHG�PDUNHG� E\� WKH� LQWHUYLHZHU� LQ� WKH� FRXUVH� RI� WKH�
LQWHUYLHZ�DQG�WKHVH�DGGUHVVHG�WKH�TXDQWLWDWLYH�QDWXUH�RI�WKLV�UHVHDUFK��7KH�
UHVHDUFK�HPSOR\HG�WKH�GHVFULSWLYH�DQG�LQIHUHQWLDO�DQDO\VHV��7KH�GHVFULSWLYH�
WRRO� WKDW�ZDV�XVHG�WR�DQDO\VH�WKH�GDWD��TXHVWLRQQDLUHV� �� WLFN�ER[��ZDV�WKH�
FURVV�WDEXODWLRQ�PHWKRG��7KH�UHVXOWV�ZHUH�SUHVHQWHG�LQ�7DEOHV�����DQG������
7KH�UHVSRQVHV�IURP�WKH�WLFN�ER[�TXHVWLRQQDLUHV�DUH�UDWHG�EDVHG�RQ�WKH�FXW�
RII� SRLQWV� KLJKOLJKWHG� E\�0RUHQLNHML� ������� LQ� D� ILYH� /LNHUW� VFDOH� WKDW�� WKH�
PDWHULDO�ZDVWH�FDXVHV�DQG�FRQWURO�PHDVXUHV� WKDW�KDYH�SHUFHQWDJH�RI� ³���
WR����´�DUH�UDWHG�³YHU\�KLJK�HIIHFW´�����WR�����DUH�UDWHG�³KLJK�HIIHFW´����WR�
����DUH�UDWHG�³PRGHUDWH�HIIHFW´�����WR�����DUH�UDWHG�³OLWWOH�HIIHFW´��DQG����
WR� ��� DUH� UDWHG� ³YHU\� OLWWOH� HIIHFW´� RQ� FRVW� RYHUUXQV�� 7KH� DQDO\VLV� RI�
YDULDQFH��RQH�ZD\�$129$��ZDV�XVHG�WR�FRPSDUH��LI�WKHUH�LV�',))(5(1&(�
LQ� WKH� YLHZV� RI� WKH� UHVSRQGHQWV� RQ� WKH� UHVXOWV� RI� WKH� HIIHFWV� RI�PDWHULDO�
ZDVWH�FDXVHV�RQ�FRVW�RYHUUXQ��

��� /DFN�RI�FRPPXQLFDWLRQ�DPRQJ�SDUWLHV�

��� &KDQJH�LQ�WKH�VFRSH�ZRUN�

��� 'HOD\�SD\PHQW�WR�VXSSOLHU�VXEFRQWUDFWRUV�

��� 6KRUWDJH�RI�PDWHULDOV�

��� 2Q�VLWH�ZDVWH�
��� 3URMHFW�VL]H�

��� /DFN�RI�FRQVWUXFWDELOLW\�
��� 8QUHDOLVWLF�FRQWUDFW�GXUDWLRQ�
��� 5HZRUN�
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7KLV�VHFWLRQ�SUHVHQWV�DQG�GLVFXVVHV�WKH�UHVXOWV�RI�WKLV�VWXG\��

���� (IIHFWV� RI� PDWHULDO�ZDVWH� FDXVHV� RQ� FRVW� RYHUUXQV� DW� GHVLJQ�
PDQDJHPHQW�VWDJH�RI�D�SURMHFW

7KH�UHVXOWV�LQ�WDEOH�����LQGLFDWH�WKDW�WKH�SHUFHQWDJHV�RI����������������������
����DQG����UHODWLYH� WR�³HUURU� LQ�GHVLJQ�DQG�GHWDLOLQJ�� UDQNHG��VW´�� µ¶IUHTXHQW�
GHVLJQ� FKDQJHV� DQG� PDWHULDO� VSHFLILFDWLRQ�� UDQNHG� �QG¶¶�� ³ODFN� RI� GHVLJQ�
LQIRUPDWLRQ�� UDQNHG� �QG´�� ³GHVLJQ� FRPSOH[LW\� �� FRPSOLFDWLRQ�� UDQNHG� �WK´��
µ¶SRRU� PDQDJHPHQW� RI� GHVLJQ� SURFHVV�� UDQNHG� �WK¶¶�� DQG� ³LQH[SHULHQFHG�
GHVLJQHU�RU�GHVLJQ�WHDP��UDQNHG��WK´��UHVSHFWLYHO\��E\�WKH�UHVSRQGHQWV�ZHUH�
WKH� FDXVHV� RI�PDWHULDO� ZDVWH� GHHPHG� WR� KDYH� KDG� µYHU\� KLJK� HIIHFWV¶� RQ�
SURMHFW� FRVW� RYHUUXQV� DW� WKH� GHVLJQ� PDQDJHPHQW� VWDJH� RI� D� SURMHFW��
EHFDXVH� WKH\� IDOO�EHWZHHQ����DQG�����SHUFHQW��:KLOH� WKH�SHUFHQWDJHV�RI�
������ ������ DQG� ��� UHODWLYHV� WR� ³GLIILFXOW\� LQ� LQWHUSUHWLQJ� PDWHULDO�
VSHFLILFDWLRQV�� UDQNHG� �WK´�� ³UHDGDELOLW\�� FRQVWUXFWDELOLW\� DQG�PDLQWDLQDELOLW\�
SUREOHPV� RI� GHVLJQ�� UDQNHG� �WK´�� DQG� ³WKH� ODFN� RI� VWDQGDUGLVDWLRQ� LQ�
GHVLJQ�VL]HV� DQG� XQLWV�� UDQNHG� �WK´�� UHVSHFWLYHO\�� ZHUH� GHHPHG� WR� KDYH�
µKLJK� HIIHFWV¶� RQ� FRVW� RYHUUXQV�� EHFDXVH� WKH\� IDOO� EHWZHHQ� ��� DQG� ���
SHUFHQW��
�������7KHVH�UHVXOWV�LPSO\�WKDW�GHVLJQ�DQG�GHWDLOLQJ�HUURUV�DUH�PRVWO\�FDXVHG�
E\� LQH[SHULHQFHG� GHVLJQHUV� DQG� SRRU� PDQDJHPHQW� RI� GHVLJQ� SURFHVV��
7KHVH� FRXOG� OHDG� WR� D� ZURQJ� HVWLPDWLRQ�� EHFDXVH�� WKH� HVWLPDWHV� DUH�
JHQHUDWHG�DQG�VROHO\�GHSHQG�RQ�WKH�GHVLJQ��DQG�WKHUHE\�KDYLQJ�D�VHULRXV�
LPSDFW�RQ�WKH�SURMHFW�FRVW��7KHVH�DUH�LQ�OLQH�ZLWK�WKH�ILQGLQJV�RI�$PHK�DQG
2VHJEH���������/RYH�HW�DO����������0HPRQ�HW�DO����������%DOR\L�DQG�%HNNHU�
�������� $OODKDLP� DQG� /LX� �������� DQG� 6KDPXJDSUL\D� DQG� 6XEUDPDQLDQ�
�������RQ�WKH�SUDFWLFDO�FDXVHV�RI�FRVW�RYHUUXQV�DQG�PDWHULDO�ZDVWH��
�������3HUFHQWDJHV� RI� ������ ������ ������ DQG� ����� LQ� UHVSHFW� RI� ³SRRU�
KDUPRQL]DWLRQ� RI� FOLHQWV¶� EULHI�� UDQNHG� ��WK´�� ³GHVLJQLQJ� XQHFRQRPLFDO�
VKDSHV�DQG�RXWOLQHV��UDQNHG���WK´��³SRRU�FRPPXQLFDWLRQ�IORZ�DPRQJ�GHVLJQ�
WHDP�� UDQNHG� ��WK´�� DQG� ³WKH� ODFN� RI� EXLOGDELOLW\� DQDO\VLV�� UDQNHG� ��WK´��
UHVSHFWLYHO\�� ZHUH� WKH�PDWHULDO� ZDVWH� FDXVHV� GHHPHG� WR� KDYH� µPRGHUDWH�
HIIHFWV¶� RQ� SURMHFW�FRVW� RYHUUXQV�� EHFDXVH� WKH\� IDOO� EHWZHHQ� ��� DQG� ���
SHUFHQW��
������2WKHU�PDWHULDO�ZDVWH�FDXVHV�RI�SHUFHQWDJHV�EHWZHHQ���DQG����SHUFHQW�
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³DHVWKHWLF� FRQVLGHUDWLRQV�� UDQNHG� ��QG´�� 7KLV� LV� SUREDEO\� EHFDXVH�� WKH�
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EHHQ�LQFOXGHG�LQ�WKH�GHVLJQ��ZKLFK�WKH�HVWLPDWRU�PXVW�KDYH�FRQVLGHUHG�LQ�
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WKH� HVWLPDWLQJ� SURFHVV�� 7KHUHIRUH�� KDYH� OLWWOH� HIIHFW� LQ� FDXVLQJ� FRVW�
RYHUUXQV��
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DQG������ UHODWLYH� WR� ³H[SOLFLW�GHWDLOLQJ� LQ�GHVLJQ�� UDQNHG��VW´�� ³LQWHUSUHWDEOH�
GHVLJQV� DQG� VSHFLILFDWLRQV�� UDQNHG� �VW´�� ³HQJDJLQJ� DQ� H[SHULHQFHG�
GHVLJQHU�� UDQNHG� �UG´�� ³HUURU�IUHH� GHVLJQ�� UDQNHG� �UG´�� DQG� ³SURSHU� GHVLJQ�
LQIRUPDWLRQ�DQG�FRQVXOWDWLRQ��UDQNHG��UG´��UHVSHFWLYHO\��E\�WKH�UHVSRQGHQWV�
ZHUH�FRQVLGHUHG�WR�EH�WKH�PDWHULDO�ZDVWH�FRQWURO�PHDVXUHV�WKDW�KDYH�µYHU\�
KLJK�HIIHFWV¶�LQ�FRQWUROOLQJ�SURMHFW�FRVW�RYHUUXQV�DW�WKH�GHVLJQ�PDQDJHPHQW�
RI� WKH� SUH�FRQWUDFW� VWDJH� RI� D� SURMHFW�� EHFDXVH� WKH\� IDOO� EHWZHHQ� ��� DQG�
����SHUFHQW��)XUWKHUPRUH��SHUFHQWDJHV�RI�������������DQG������ UHODWLYH� WR�
³SURSHU� PDQDJHPHQW� RI� GHVLJQ� SURFHVV�� UDQNHG� �WK´�� UHGXFHG� GHVLJQ�
FRPSOH[LW\��UDQNHG��WK´��DQG�³UHDGDELOLW\��FRQVWUXFWDELOLW\�DQG�PDLQWDLQDELOLW\�
LQ�GHVLJQ��UDQNHG��WK´��UHVSHFWLYHO\��E\�WKH�UHVSRQGHQWV�ZHUH�FRQVLGHUHG�WR�
EHCWKH� PDWHULDO� ZDVWH�FRQWURO� PHDVXUH� WKDW� KDYH� KLJK� HIIHFW� RQ� FRVW�
RYHUUXQV��EHFDXVH�WKH\�IDOO�EHWZHHQ����DQG����SHUFHQW��
�������7KHVH� UHVXOWV� DUH� DOVR� LQ� OLQH� ZLWK� WKH� ILQGLQJV� RI� $EGXO�$]LV� HW� DO��
�������RQ�WKH�FRQWURO�PHDVXUHV�IRU�SURMHFW�FRVW�RYHUUXQV��$OVR��WKH�UHVXOWV�
FRQILUP�WKH�ILQGLQJV�RI�2VPDQL�HW�DO���������RQ�WKH�PDQDJHPHQW�PHDVXUHV�
IRU�PDWHULDO�ZDVWH�DW�WKH�GHVLJQ�VWDJH�RI�D�SURMHFW��
�������$OVR��³VWDQGDUGL]DWLRQ�LQ�GHVLJQ��UDQNHG��WK´��DQG�³GHVLJQLQJ�HFRQRPLF�
VKDSHV� DQG� RXWOLQHV�� UDQNHG� ��WK´�� UHVSHFWLYHO\�� ZHUH� UDWHG� DV� KDYLQJ�
µPRGHUDWH�HIIHFW¶� LQ�FRQWUROOLQJ�FRVW�RYHUUXQV�E\�WKH�UHVSRQGHQWV��EHFDXVH�
WKH\�IDOO�EHWZHHQ����DQG����SHUFHQW��
������³7KH�XVH�RI�SUHIDEULFDWHG�XQLWV�DQG�VWDQGDUGLVHG�PDWHULDO�VL]HV��UDQNHG�
��WK´�� ³GHVLJQ� IRU� PDWHULDOV� RSWLPLVDWLRQ�� UDQNHG� ��WK´�� ³GHVLJQ� IRU� RIIVLWH�
FRQVWUXFWLRQ�� UDQNHG� ��WK´�� ³WKH� HDUO\� HQJDJHPHQW� RI� D� GHVLJQHU�� UDQNHG�
��VW´�� DQG� ³LPSURYLQJ� RQ� SUHYLRXV� GHVLJQ� PLVWDNHV�� UDQNHG� ��VW´��
UHVSHFWLYHO\�� ZHUH� FRQVLGHUHG� E\� WKH� UHVSRQGHQWV� WR� KDYH� µOLWWOH� HIIHFW¶� LQ�
FRQWUROOLQJ�WKH�SURMHFW�FRVW�RYHUUXQV�DW�WKH�GHVLJQ�PDQDJHPHQW�VWDJH�IRU�D�
SURMHFW��7KHVH�UHVXOWV�VXSSRUW�WKH�ILQGLQJV�RI�$EGXO�$]LV�HW�DO���������RQ�WKH�
FRQWURO�PHDVXUH�IRU�SURMHFW�FRVW�RYHUUXQV��
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0DWHULDO� ZDVWH� DQG� FRVW� RYHUUXQ� DUH� LGHQWLILHG� DV� JOREDO� SUREOHPV� ZKLFK�
DIIHFW� WKH� VXFFHVV� RI� PDQ\� FRQVWUXFWLRQ� SURMHFWV�� 0RUHRYHU�� PRVW�
PDQDJHUV� RI� FRQVWUXFWLRQ� SURMHFWV� SD\� OLWWOH� DWWHQWLRQ� WR� WKH� HIIHFWV� RI�
PDWHULDO�ZDVWH�JHQHUDWHG�RQ�FRVW�RYHUUXQ�7KH�DLP�RI�WKLV�UHVHDUFK�ZDV�WR�
H[DPLQH� WKH� HIIHFWV� RI�PDWHULDO�ZDVWH� FDXVHV�DQG� WKHLU� FRQWURO�PHDVXUHV�
RQ�FRVW�RYHUUXQV�DW�WKH�GHVLJQ�PDQDJHPHQW�VWDJH�RI�D�SURMHFW��,W�ZDV�IRXQG�
WKDW� PDWHULDO�ZDVWH� FDXVHV� DQG� WKHLU� FRQWURO� PHDVXUHV� ZHUH� LGHQWLILHG� WR�
KDYH� VLJQLILFDQW� �YHU\�KLJK�� KLJK�� PHGLXP�� ORZ�� DQG� YHU\�ORZ�� HIIHFWV� LQ�
FDXVLQJ�FRQWUROOLQJ� FRVW� RYHUUXQV� DW� WKH� GHVLJQ� PDQDJHPHQW� VWDJH� RI� D�
SURMHFW��$OVR��WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�YLHZV�RI�
WKH� UHVSRQGHQWV�RQ� WKHVH� LVVXHV��7KH� UHVSRQGHQWV�KDYH� WKH� VDPH�YLHZV�
RQ�WKH�UHVXOWV�RI�WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�DQG�FRQWURO�PHDVXUHV�
RQ�FRVW�RYHUUXQV�DW� WKH�GHVLJQ�PDQDJHPHQW�VWDJH�RI�D�SURMHFW��%DVHG�RQ�
WKHVH� ILQGLQJV�� LW� FDQ� EH� FRQFOXGHG� WKDW� HIIHFWLYH�PDQDJHPHQW� RI� GHVLJQ�
UHODWHG�PDWHULDO�ZDVWH�ZRXOG� WUDQVODWH� LQWR�D� UHGXFWLRQ� LQ� WKH� OHYHO�RI�FRVW�
RYHUUXQ�IRU�D�SURMHFW��
������,W�LV�LPSRUWDQW�WKDW�FDUHIXO�FRQVLGHUDWLRQ�EH�JLYHQ�WR�WKH�LVVXHV�LGHQWLILHG�
LQ�WKLV�VWXG\��PRVW�HVSHFLDOO\�WKH�PDWHULDO�ZDVWH�FDXVHV�DQG�WKH�FRQWURO�WKDW�
KDYH� YHU\�KLJK� DQG� KLJK� HIIHFWV� RQ� FRVW� RYHUUXQV� DW� WKH� GHVLJQ�
PDQDJHPHQW�VWDJH��DV� WKHVH�ZRXOG�DVVLVW� LQ�DFKLHYLQJ�D� UHGXFWLRQ� LQ� WKH�
UDWH� RI� PDWHULDO� ZDVWH� DQG� FRVW� RYHUUXQ� IRU� D� SURMHFW�� 0DQDJHPHQW� RI�
PDWHULDO�ZDVWH�DQG�FRVW�RYHUUXQV�IRU�D�SURMHFW�VKRXOG�EH�UHYLVHG��EDVHG�RQ�
WKH� ILQGLQJV� RI� WKLV� UHVHDUFK� DQG� LQFOXGHG� DV� SDUW� RI� WKH� LQLWLDO� SURMHFW�
SURFXUHPHQW�SURFHVV��������
�������)XUWKHU� UHVHDUFK� VKRXOG� EH� FRQGXFWHG� WR� LQYHVWLJDWH� WKH� HIIHFWV� RI�
PDWHULDO� ZDVWH� FDXVHV� RQ� FRVW� RYHUUXQ� DW� WKH� SRVW�FRQWUDFW� VWDJHV� RI� D�
SURMHFW��

���5()(5(1&(6�

$EGXO�$]LV��$��$���0HPRQ��$��+���$EGXO�5DKPDQ�� ,�� �DQG�$EG��.DULP�� � �$��
7��� ������ � &RQWUROOLQJ� &RVW� 2YHUUXQ� )DFWRUV� LQ� &RQVWUXFWLRQ�
3URMHFWV� LQ� 0DOD\VLD�� 5HVHDUFK� -RXUQDO� RI� $SSOLHG� 6FLHQFHV��
(QJLQHHULQJ�DQG�7HFKQRORJ\�������������������

$OODKDLP��)�6��DQG�/LX��/���������&RVW�2YHUUXQ�&DXVHV�� WKH�)UDPHZRUN� LQ�
,QIUDVWUXFWXUH� 3URMHFWV�� 7RZDUG� D� 7\SRORJ\�� ��WK� $XVWUDOLDQ�
8QLYHUVLW\� %XLOGLQJ� (GXFDWRUV� $VVRFLDWLRQ�� ,QWHUQDWLRQDO�
&RQIHUHQFH� �$8%($�� ������6\GQH\��8QLYHUVLW\� RI�16:� �816:���
������

$PHK�� -�� 2�� DQG� ,WRGR�� (�� '��� ������ 3URIHVVLRQDOV¶� 9LHZV� RI� 0DWHULDO�
:DVWDJH� RQ� &RQVWUXFWLRQ� 6LWHV�� 2UJDQL]DWLRQ�� 7HFKQRORJ\� DQG�
0DQDJHPHQW� LQ�&RQVWUXFWLRQ�� $Q� ,QWHUQDWLRQDO� -RXUQDO�� ������ ����
�����
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$PHK��2�-��DQG�2VHJEH��(�(���������6WXG\�RI�5HODWLRQVKLS�EHWZHHQ�7LPH�
2YHUUXQ� DQG� 3URGXFWLYLW\� RQ� &RQVWUXFWLRQ� 6LWHV�� ,QWHUQDWLRQDO�
-RXUQDO�RI�&RQVWUXFWLRQ�6XSSO\�&KDLQ�0DQDJHPHQW����������������

$SRORW��5��$OLQDLWZH��+��DQG�7LQGLZHQVL��'���������$Q�,QYHVWLJDWLRQ�LQWR�WKH�
&DXVHV� RI� 'HOD\� DQG� &RVW� 2YHUUXQ� LQ� 8JDQGD¶V� 3XEOLF� 6HFWRU�
&RQVWUXFWLRQ� 3URMHFWV�� ,Q� �� 6HFRQG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
$GYDQFHV�LQ�(QJLQHHULQJ�DQG�7HFKQRORJ\��������8JDQGD�����������

%DOR\L�� /�� DQG� %HNNHU��0��� ������ &DXVHV� RI� &RQVWUXFWLRQ�&RVW� DQG� 7LPH�
2YHUUXQV�� 7KH� ����� ),)$�:RUOG� &XS� VWDGLD� LQ6RXWK� $IULFD��$FWD�
6WUXFWLOLD�����������������

/RYH��3��(GZDUGV��'�� DQG� ,UDQL��=��� ������0RYLQJ�%H\RQG�2SWLPLVP�%LDV�
DQG� 6WUDWHJLF� 0LVUHSUHVHQWDWLRQ�� $Q� ([SODQDWLRQ� IRU� 6RFLDO�
,QIUDVWUXFWXUH� 3URMHFW� &RVW� 2YHUUXQV�� ,(((� 7UDQVDFWLRQ� RQ�
(QJLQHHULQJ�0DQDJHPHQW������

0D��8���������1R�:DVWH��0DQDJLQJ�6XVWDLQDELOLW\� LQ�&RQVWUXFWLRQ��6XUUH\��
*RZHU�3XEOLVKLQJ�/LPLWHG����������

0HPRQ��$�+��$EGXO�5DKPDQ��,�� �DQG�0HPRQ��,��������5XOH�%DVHG�'66�LQ�
&RQWUROOLQJ�&RQVWUXFWLRQ�:DVWH��/LIH�6FLHQFH� -RXUQDO���� ����� ����
�����

0HPRQ��$���$EGXO�5DKPDQ��DQG�$��$EGXO�$]L]���������3UHOLPLQDU\�6WXG\�RQ�
&DXVDWLYH� )DFWRUV� /HDGLQJ� WR� FRQVWUXFWLRQ� &RVW� 2YHUUXQ��
,QWHUQDWLRQDO� MRXUQDO� RI� 6XVWDLQDEOH� &RQVWUXFWLRQ� (QJLQHHULQJ� DQG�
7HFKQRORJ\���������������

0RUHQLNHML��:���������5HVHDUFK�	�$QDO\WLFDO�0HWKRGV�IRU�6RFLDO�6FLHQWLVWV��
3ODQQHUV�DQG�(QYLURQPHQWDOLVW��-RV��-RV�8QLYHUVLW\�3UHVV�/LPLWHG��

0RX�� .��� ������ 7KH� 5ROH� RI� *RYHUQPHQW� DQG� &RQVWUXFWLRQ�:DVWH�� 06&�
'LVVHUWDWLRQ�� 7KH� &HQWUH� RI� 8UEDQ� 3ODQQLQJ� 	� (QYLURQPHQWDO�
0DQDJHPHQW��8QLYHUVLW\�RI�+RQJ�.RQJ��+RQJ�.RQJ�����������

1DJDSDQ��6���$EGXO�5DKPDQ��,��DQG�$VPL���$����������)DFWRUV�&RQWULEXWLQJ�
WR� 3K\VLFDO� DQG� 1RQ�3K\VLFDO� :DVWH� *HQHUDWLRQ� LQ� &RQVWUXFWLRQ�
,QGXVWU\�� ,QWHUQDWLRQDO� -RXUQDO� RI� $GYDQFHV� LQ� $SSOLHG� 6FLHQFHV�
�,-$$6���������������

2ODGLUDQ�� 2�� -��� ������ &DXVHV� DQG�0LQLPL]DWLRQ� 7HFKQLTXHV� RI�0DWHULDOV�
:DVWH� LQ� 1LJHULDQ� &RQVWUXFWLRQ� 3URFHVV�� )LIWK� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� &RQVWUXFWLRQ� LQ� WKH� ��VW� &HQWXU\� �&,7&�9���
&ROODERUDWLRQ� DQG� ,QWHJUDWLRQ� LQ� (QJLQHHULQJ�� 0DQDJHPHQW� DQG�
7HFKQRORJ\���������0D\�������,VWDQEXO��7XUNH\��

2VPDQL��0���������&RQVWUXFWLRQ�:DVWH��&KDS�����LQ�:DVWH��$�KDQGERRN�IRU�
PDQDJHPHQW��E\�/HWFKHU�DQG�9DOOHUR���������6DQ�'LHJR��$FDGHPLF�
3UHVV�DQ�LPSULQW�RI�(OVHYLHU��

2VPDQL��0��*ODVV��-��DQG�3ULFH��$�'�)���������$UFKLWHFWV¶�3HUVSHFWLYHV�RQ�
&RQVWUXFWLRQ�:DVWH�5HGXFWLRQ�E\�'HVLJQ��:DVWH�0DQDJHPHQW������
����±������

6KDQPXJDSUL\D��6��DQG�6XEUDPDQLDQ��.���������,QYHVWLJDWLRQ�RI�6LJQLILFDQW�
)DFWRUV� DIIHFWLQJ� 7LPH� DQG� &RVW� 2YHUUXQ� LQ� ,QGLDQ� &RQVWUXFWLRQ�
3URMHFWV�� ,QWHUQDWLRQDO� -RXUQDO� RI� (PHUJLQJ� 7HFKQRORJ\� DQG�
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$GYDQFHG� (QJLQHHULQJ�� ��� ������ ��������� $FFHVVHG� $XJXVW� ����
������

6DLGX��,��DQG�6KDNDQWX��:�0�:���������$�5HODWLRQVKLS�EHWZHHQ�4XDOLW\�RI�
(VWLPDWLQJ�� &RQVWUXFWLRQ� 0DWHULDO� :DVWH� *HQUDWLRQ� DQG� &RVW�
2YHUUXQ� LQ� $EXMD�� 1LJHULD�� )RXUWK� &RQVWUXFWLRQ� 0DQDJHPHQW�
&RQIHUHQFH�� 1HOVRQ� 0DQGHOD� 0HWURSROLWDQ� 8QLYHUVLW\�� 3RUW�
(OL]DEHWK��6RXWK�$IULFD��(GLWHG�(PX]H��)�$��������������1RYHPEHU�
�VW�'HFHPEHU��������

7DP�� 9�:�<�� 6KHQ�� /�<�� � 7DP�� &�0��� ������ $VVHVVLQJ� WKH� /HYHOV� RI�
0DWHULDO�:DVWDJH� $IIHFWHG� E\� 6XE�&RQWUDFWLQJ� 5HODWLRQVKLSV� DQG�
3URMHFWV� 7\SHV�ZLWK� WKHLU�&RUUHODWLRQV� %XLOGLQJ� DQG�(QYLURQPHQW��
��������±�������
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