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(IIHFWV�RI�0DWHULDO�:DVWH�&DXVHV�RQ�&RVW�2YHUUXQ�LQ�
$EXMD��1LJHULD��$�3URMHFW�3ODQQLQJ�6WDJH�3HUVSHFWLYH

,EUDKLP�6DLGX�DQG�:LQVWRQ�6KDNDQWX
'HSDUWPHQW�RI�&RQVWUXFWLRQ�0DQDJHPHQW��

1HOVRQ�0DQGHOD�0HWURSROLWDQ�8QLYHUVLW\��(DVWHUQ�&DSH��3RUW�(OL]DEHWK��6RXWK�$IULFD�
(PDLO��V���������#QPPX�DF�]D��:LQVWRQ�VKDNDQWX#QPPX�DF�]D

$EVWUDFW�
0DWHULDO�ZDVWDJH�DQG�FRVW�RYHUUXQV�DUH�JOREDO�SUREOHPV�DIIHFWLQJ�FRQVWUXFWLRQ�SURMHFWV��7KHVH�
SUREOHPV� RFFXU� DW� GLIIHUHQW� VWDJHV� RI� D� SURMHFW�� IURP� SODQQLQJ�� GHVLJQ�� HVWLPDWLQJ�� DQG�
FRQVWUXFWLRQ� WR� SURMHFW� FRPSOHWLRQ�� 7KH� SXUSRVH� RI� WKLV� SDSHU� LV� WR� H[DPLQH� WKH� HIIHFWV� RI�
PDWHULDO�ZDVWH�FDXVHV�DQG�WKHLU�FRQWURO�PHDVXUHV�RQ�SURMHFW�FRVW�RYHUUXQV�DW�WKH�SODQQLQJ�VWDJH�
RI�D�SURMHFW��7KH�TXDQWLWDWLYH�DSSURDFK�ZDV�DGRSWHG�LQ�WKLV�VWXG\��,QWHUYLHZV�ZHUH�SXUSRVLYHO\�
FRQGXFWHG�ZLWK�WKLUW\������FRQVWUXFWLRQ�SURIHVVLRQDOV¶�LQ�$EXMD�IURP�ZKLFK�D�VWUXFWXUHG��WLFN�
ER[��TXHVWLRQQDLUH�ZDV�WLFNHG�PDUNHG�E\�WKH�UHVHDUFKHU�LQ�WKH�FRXUVH�RI�WKH�LQWHUYLHZV��7KH�
UHVXOWV�RI� WKH� WLFN�ER[�TXHVWLRQQDLUH�ZHUH� WKH� µRQO\�GDWD¶�XWLOLVHG� LQ� WKLV� UHVHDUFK�DQG�ZHUH�
DQDO\VHG�XVLQJ�WKH�GHVFULSWLYH��FURVV�WDEXODWLRQ��DQG�LQIHUHQWLDO�PHWKRG��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�SODQQLQJ�VWDJH�RI�D
SURMHFW�� ,W� LV� UHFRPPHQGHG� WKDW�PDQDJHPHQW�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�SUH�FRQWUDFW�SODQQLQJ�SURFHVV�IRU�D�SURMHFW�

.H\�ZRUGV��
&RQWURO�PHDVXUHV��&RVW�RYHUUXQV��0DWHULDO�ZDVWH��3URMHFW�SODQQLQJ�VWDJH

� ,QWURGXFWLRQ

&RVW� RYHUUXQV DQG� PDWHULDO� ZDVWH� DUH� JOREDO� SUREOHPV� ZKLFK� PDNH� LW� GLIILFXOW� IRU� PDQ\�
FRQVWUXFWLRQ�SURMHFWV�WR�EH�FRPSOHWHG�ZLWKLQ�WKHLU�EXGJHW��6DLGX�	�6KDNDQWX��������$PHK	�
,WRGR������� $EGXO�5DKPDQ�HW�DO�� ������1DJDSDQ�HW DO�� �������6WXGLHV�IURP�GLIIHUHQW�SDUWV�RI
WKH�ZRUOG�KDYH�VKRZQ�WKDW�PDWHULDO�ZDVWH�IURP�WKH�FRQVWUXFWLRQ�LQGXVWU\�UHSUHVHQWV�D�UHODWLYHO\�
ODUJH�SHUFHQWDJH�RI�WKH�SURGXFWLRQ�FRVWV��7KXV��SRRU�PDQDJHPHQW�RI�PDWHULDOV�DQG�ZDVWH�OHDGV�
WR�DQ�LQFUHDVH�LQ�WKH�WRWDO�FRVW�RI�EXLOGLQJ�SURMHFWV��$PHK�	�,WRGR���������7KH�SUREOHPV�RI�
PDWHULDO�ZDVWH�DQG�FRVW�RYHUUXQ�DUH�RFFDVLRQHG�E\�VHYHUDO�FDXVHV�DW�GLIIHUHQW�VWDJHV�RI�SURMHFWV��
7KHVH�LQFOXGH��WKH�SODQQLQJ�VWDJH��HVWLPDWLQJ�VWDJH��GHVLJQ�DQG�GHVLJQ�PDQDJHPHQW�VWDJH��DV�
ZHOO� DV� WKH� FRQVWUXFWLRQ� VWDJH�� ,GHQWLILFDWLRQ� RI� WKHVH� FDXVHV� DW� GLIIHUHQW� VWDJHV� DQG� WKH�
DSSOLFDWLRQ� RI� UHOHYDQW� FRQWURO� PHDVXUHV� WR� PLQLPLVH� WKHLU� RFFXUUHQFH� LV� D� VWHS� WRZDUGV�
DOOHYLDWLQJ� WKH� FRQVHTXHQFHV� �0RX�� ������ 2ODGLUDQ�� ������ 1DJDSDQ� HW DO�� ������ 6DLGX� 	
6KDNDQWX��������

0DWHULDO� ZDVWH� LV� D� SUREOHP� UHTXLULQJ� XUJHQW� DWWHQWLRQ� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\�� )RU�
LQVWDQFH��$PHK�	 ,WRGR��������KLJKOLJKWHG�WKDW�LQ�HYHU\�����KRXVHV�EXLOW�LQ�1LJHULD��WKHUH�LV�
VXIILFLHQW�ZDVWH�PDWHULDO�WR�EXLOG�DQRWKHU����KRXVHV��$OVR������RI�PDWHULDOV�GHOLYHUHG�WR�VLWHV�
LQ�WKH�8.�HQG�XS�DV�D�ZDVWH�WKDW�PD\�QRW�EH�DFFRXQWHG�IRU��2VPDQL���������6LPLODUO\��FRVW�
RYHUUXQ� LV� D� OLQJHULQJ�SUREOHP�ZKLFK�SODJXH� WKH�FRQVWUXFWLRQ� LQGXVWU\� IRU�GHFDGHV�� DQG� WKH�
DUJXPHQW�RQ�KRZ�WR�UHGXFH�RU�WRWDOO\�UHPRYH�LW�IURP�SURMHFWV�KDV�EHHQ�RQJRLQJ�DPRQJ�WKH�EXLOW�
HQYLURQPHQW�SURIHVVLRQDOV��SURMHFW�RZQHUV�DQG�WKH�XVHUV�IRU�WKH�SDVW�VHYHQW\�\HDUV��$SRORW�HW�



���

DO��� ������$OODKDLP�	 /LX�� ������� EXW� WKHUH� LV� QR� VXEVWDQWLDO� LPSURYHPHQW� QRU� VLJQLILFDQW�
VROXWLRQ�LQ�PLWLJDWLQJ�LWV�GHWULPHQWDO�HIIHFWV��$OODKDLP�	 /LX���������&RQVHTXHQWO\��$PHK�	
,WRGR��������EHOLHYHG�WKDW�EXLOGLQJ�PDWHULDO�ZDVWDJH�RQ�FRQVWUXFWLRQ�VLWHV�DFFRXQWV�IRU�FRVW�
RYHUUXQV��$QG�WKLV�LV�DV�D�UHVXOW�RI�WKH�IDFW�WKDW� PRVW�PDQDJHUV�RI�FRQVWUXFWLRQ�SURMHFWV�SD\�
OLWWOH�DWWHQWLRQ�WR�WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�JHQHUDWHG�RQ�FRVW�RYHUUXQV��

0DQ\�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�LQ�WKLV�ILHOG��IRU�LQVWDQFH��7DP�HW�DO����������$PHK 	�,WRGR�
������� 6DLGX�	�6KDNDQWX� �������� 6DLGX�	�6KDNDQWX� �����D��� 6DLGX�	�6KDNDQWX� �����E���
+RZHYHU��WKHUH�LV�VWLOO�D�QHHG�IRU�UHVHDUFK�WKDW�SURYLGHV�DQ�HPSLULFDO�DVVHVVPHQW�RI�WKH�PDWHULDO�
ZDVWH�FDXVHV�DQG�WKH�PDWHULDO�ZDVWH�FRQWURO�PHDVXUHV�WKDW�KDYH�HIIHFWV�RQ�FRVW�RYHUUXQV�DW�WKH�
SODQQLQJ�VWDJH�RI�D�SURMHFW��,Q�WKLV�OLQH��6DLGX�	 6KDNDQWX������D��XVHG�D�GHVNWRS�PHWKRGRORJ\�
��OLWHUDWXUH�UHYLHZ�WR�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�PDWHULDO�ZDVWH�FDXVHV�DQG�WKRVH�RI�
FRVW� RYHUUXQV� DW� WKH� SUH�FRQWUDFW� DQG� WKH� SRVW�FRQWUDFW� VWDJHV� RI� SURMHFWV�� 7KH� VWXG\�
UHFRPPHQGHG�IXUWKHU�VWXG\�WKDW�ZRXOG�IRFXV�RQ�WKH�FROOHFWLRQ�RI�HPSLULFDO��ILHOG��GDWD�RQ�WKHVH�
LVVXHV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��7KLV�UHFRPPHQGDWLRQ�OHG�WR�WKH�GHYHORSPHQW�RI�WKH�SUREOHP�
SRVHG�LQ�WKLV�VWXG\�WKDW�WKH�HPSLULFDO�VWXG\�RQ�WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�DQG�WKHLU�
FRQWURO�PHDVXUHV�RQ�FRVW�RYHUUXQV�DW�WKH�SODQQLQJ�VWDJH�RI�D�FRQVWUXFWLRQ�SURMHFW�LV�VXERSWLPDO�
2Q�WKLV�EDVLV�� WKLV�SDSHU� UHSRUWV� WKH�ILQGLQJV�RI�DQ�HPSLULFDO� LQYHVWLJDWLRQ�RQ� WKH� HIIHFWV�RI
PDWHULDO�ZDVWH�FDXVHV�DQG�WKHLU�FRQWURO�PHDVXUHV�RQ�FRVW�RYHUUXQV�DW�WKH�SODQQLQJ�VWDJH�RI�D�
FRQVWUXFWLRQ�SURMHFW��

� 0DWHULDO�:DVWH�DQG�&RVW�2YHUUXQV

&RQVWUXFWLRQ�ZDVWH�LV�JHQHUDOO\�FODVVLILHG�LQWR�WZR�PDLQ�FODVVHV��QDPHO\��WKH�SK\VLFDO�ZDVWH�
DQG�WKH�QRQ�SK\VLFDO��ZDVWH��1DJDSDQ�HW�DO�� �������7KH�PDWHULDO�ZDVWH�FRPHV�IURP�WKH�
SK\VLFDO�FRQVWUXFWLRQ�ZDVWH��7KLV�LV�WKH�ZDVWH�IURP�FRQVWUXFWLRQ��UHQRYDWLRQ�DFWLYLWLHV��
LQFOXGLQJ�FLYLO�DQG�EXLOGLQJ�FRQVWUXFWLRQ��GHPROLWLRQ�DFWLYLWLHV��DQG�URDGZRUN��,W�LV��KRZHYHU��
UHIHUUHG�E\�VRPH�GLUHFWO\�DV�VROLG�ZDVWH��6DLGX�	�6KDNDQWX�������� 7KLV�W\SH�RI�ZDVWH�
FRQVLVWV�RI�PDWHULDO�ZDVWH�IRU�UHFRYHU\��UH�XVH�DQG�UHF\FOLQJ��RU�FRPSOHWH�ORVV�RI�PDWHULDOV�
IRU�ODQGILOO�GLVSRVDO��6DLGX��������

&RQYHUVHO\��WKH�FRVW�RYHUUXQ�FRPHV�IURP�WKH�QRQ�SK\VLFDO�FRQVWUXFWLRQ�ZDVWH�ZKLFK�QRUPDOO\�
RFFXUV�GXULQJ�WKH�FRQVWUXFWLRQ�SURFHVV��%\�FRQWUDVW�ZLWK�PDWHULDO�ZDVWH��WKH�QRQ�SK\VLFDO�ZDVWH�
UHODWHV�WR�WLPH�RYHUUXQV�DQG�FRVW�RYHUUXQV�IRU�D�FRQVWUXFWLRQ�SURMHFW��0D��������GHILQHV�ZDVWH�
DV�QRW�RQO\�DVVRFLDWHG�ZLWK�ZDVWDJH�RI�PDWHULDOV��EXW�DOVR� WR�RWKHU�DFWLYLWLHV�VXFK�DV� UHSDLU��
ZDLWLQJ�WLPH��DQG�GHOD\V�

6DLGX�	�6KDNDQWX��������HPSKDVLVHG�WKDW�VLQFH�WKH�WHUP�µFRQVWUXFWLRQ�ZDVWH¶�HQWDLOV�ERWK�WKH�
SK\VLFDO�DQG�WKH�QRQ�SK\VLFDO�ZDVWH��WKHUH�LV�D�UHODWLRQVKLS�EHWZHHQ�PDWHULDO�ZDVWH�RULJLQDWLQJ�
IURP�SK\VLFDO�ZDVWH�DQG�FRVW�RYHUUXQV�IURP�WKH�QRQ�SK\VLFDO�ZDVWH��VLQFH�WKH\�ERWK�HPDQDWH�
IURP�WKH�VDPH�ZDVWH�IDPLO\�

6DLGX�	�6KDNDQWX������D��KLJKOLJKWHG�WKURXJK�D�GHVNWRS�UHVHDUFK�WKDW�DOO�WKH�FDXVHV�RI�PDWHULDO�
ZDVWH�DOVR�OHDG�WR�FRVW�RYHUUXQ�DW� WKH�SUH�FRQWUDFW�DQG�WKH�SRVW�FRQWUDFW�VWDJHV�RI�D�SURMHFW��
+RZHYHU������ SHUFHQW�DQG����� SHUFHQW�RI�WKH�FDXVHV�RI�FRVW�RYHUUXQ�DOVR�FDXVH�PDWHULDO�ZDVWH�
DW� WKH� SUH�FRQWUDFW� DQG� SRVW�FRQWUDFW� VWDJHV� UHVSHFWLYHO\�� 7KHUH� LV� DQ� ���� SHUFHQW� RYHUODS�
EHWZHHQ�WKH�FDXVHV�RI�PDWHULDO�ZDVWH�DQG�WKRVH�RI�FRVW�RYHUUXQV�DW�DOO�VWDJHV�RI�D�SURMHFW��2WKHU�
FDXVHV�ZKLFK�DUH�QRW�UHODWHG�DUH�PRVWO\��WKH�PLFUR�HFRQRPLF�DQG�PDFUR�HFRQRPLF�IDFWRUV��
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)XUWKHUPRUH��WKH�PDWHULDO�ZDVWH�FDXVHV�WKDW�DUH�VLPLODU�WR�WKH�FDXVHV�RI�FRVW�RYHUUXQV�DW�WKH�
SODQQLQJ�VWDJH�RI�D�SURMHFW�RYHU�WKH�\HDUV��E\�GLIIHUHQW�DXWKRUV��DQG�LQ�GLIIHUHQW�JHRJUDSKLFDO�
ORFDWLRQV�DUH�SUHVHQWHG�LQ�7DEOH���

7DEOH��� 5HODWLRQVKLS�EHWZHHQ�WKH�FDXVHV�RI�PDWHULDO�ZDVWH�DQG�WKRVH�RI�FRVW�RYHUUXQV�DW�WKH�SODQQLQJ�VWDJH�RI�D�
SURMHFW

6
Q &DXVHV�RI�PDWHULDO�

ZDVWH�WKDW�DUH�VLPLODU�
WR�WKH�FDXVHV�RI�FRVW�
RYHUUXQV�

0DWHULDO�:DVWH &RVW�RYHUUXQV

$XWKRU�DQG�GDWH *HRJUDSKL
FDO�
ORFDWLRQ

$XWKRU�DQG�GDWH� *HRJUDSKLF
DO�ORFDWLRQ

� ,PSURSHU�SODQQLQJ %DEDWXQGH���������
1DJDSDQ�HW�DO��������

1LJHULD��
%DWX��
0DOD\VLD

=HZGX�	�$UHJDZ�
��������$OODKDLP�	�
/LX���������

(WKLRSLDQ�
SURMHFWV��
6DXGL�$UDELD�

� 2YHU�HVWLPDWLRQ�WR�
DFFRPPRGDWH�YDULDWLRQV

1JX\HQ�HW�DO� �QG���
2GXVDQPL��2ODGLUDQ�	�
,EUDKLP�������

*HHORQJ��
$XVWUDOLD��
1LJHULD

$KLDJD�'DJEXL�	�
6PLWK���������
=HZGX�	�$UHJDZ�
������

8.��
(WKLRSLDQ�
SURMHFWV

� /DFN�RI�OHJLVODWLYH�
HQIRUFHPHQW

1DJDSDQ�HW�DO� ������ 0DOD\VLD $OODKDLP�	�/LX�
������

6DXGL�$UDELD

� ,QDGHTXDWH�VLWH�
LQYHVWLJDWLRQ

2VPDQL�HW�DO� ��������
1DJDSDQ�HW�DO� ������

8.��
0DOD\VLD

6XEUDPDQL�HW�DO�
��������&KLNWDUD�
������

,QGLD��,QGLD��
7XUNH\

� ,QDGHTXDWH�VFKHGXOLQJ 1DJDSDQ�HW�DO�������� %DWX��
0DOD\VLD

6XEUDPDQL�HW�DO�
������

,QGLD

� 3RRU�FRPPXQLFDWLRQ�
IORZ�DPRQJ�PHPEHUV�

2NRUDIRU��������
1DJDSDQ�HW�DO��������

6RXWK�
$IULFD��
0DOD\VLD

$EGXO�5DKPDQ�HW�
DO��������

0DOD\VLD

� ,PSURSHU�FR�RUGLQDWLRQ�
RI�WKH�HQWLUH�SURMHFW�DQG�
SURIHVVLRQDOV

$O�+DMM�	�+DPDQL�
��������1DJDSDQ�HW�DO��
������

8$(��
0DOD\VLD

$EGXO�5DKPDQ�HW�
DO� ��������=HZGX�
	�$UHJDZ�������

0DOD\VLD��
(WKLRSLDQ�
SURMHFWV

� 8QVDWLVIDFWRU\�EXGJHW�
IRU�ZDVWH�PDQDJHPHQW

$O�+DMM�	�+DPDQL�
������

8$(� -DFNVRQ������� 5HDGLQJ

� ,QVXUDQFH�SUREOHP 2VPDQL������� 8. $OODKDLP�	�/LX�
�������

6DXGL�$UDELD

�� &RPPXQLFDWLRQ�HUURU�
EHWZHHQ�FOLHQW�DQG�
GHVLJQHU

2NRUDIRU���������
1DJDSDQ�HW�DO��������

��6RXWK�
$IULFD��
0DOD\VLD

$EGXO�5DKPDQ�HW�
DO� ������

0DOD\VLD

�� )UHTXHQW�GHPDQG�IRU�
GHVLJQ�FKDQJH

2VPDQL�HW�DO� �������
1DJDSDQ�HW�DO��������

8.��
0DOD\VLD

$EGXO�5DKPDQ�HW�
DO� ��������=HZGX�
	�$UHJDZ���������

0DOD\VLD��
(WKLRSLDQ�
SURMHFWV

�� /DFN�RI�DZDUHQHVV� 2NRUDIRU������� 6RXWK�
$IULFD

$PHK�6R\LQJEH�	������������������
2GXVDQPL�������

1LJHULD

6RXUFH��5HVHDUFKHU

� 5HVHDUFK�0HWKRGRORJ\

7KH�VWXG\�FRYHUHG�EXLOGLQJ�FRQVWUXFWLRQ�SURMHFWV�ZLWKLQ�$EXMD��WKH�)HGHUDO�&DSLWDO�7HUULWRU\�
RI�1LJHULD��$EXMD�ZDV�VHOHFWHG�EHFDXVH�LW�LV�RQH�RI�WKH�PHWURSROLWDQ�FLWLHV�RI�1LJHULD�WKDW�KDV�
WKH�KLJKHVW�SRSXODWLRQ�RI�SURIHVVLRQDOV�ZLWKLQ�WKH�EXLOW�HQYLURQPHQW�DQG�KDV�PDQ\�RQ�JRLQJ�
FRQVWUXFWLRQ�SURMHFWV��

,QWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK�WKLUW\������FRQVWUXFWLRQ�SURIHVVLRQDOV�����3URMHFW�0DQDJHUV�
^30V`����4XDQWLW\�6XUYH\RUV�^46V`����6LWH�(QJLQHHUV�^6(V`��DQG���6HQLRU�7HFKQLFDO�2IILFHU�
^672`�RI�D�ZDVWH�PDQDJHPHQW GHSDUWPHQW��XVLQJ�SXUSRVLYH�VDPSOLQJ�WHFKQLTXH�RQ�WKH�LVVXHV�
UHODWLQJ�WR�PDWHULDO�ZDVWH�DQG�FRVW�RYHUUXQV�DW�WKH�SODQQLQJ�VWDJH�RI�D�FRQVWUXFWLRQ�SURMHFW��7KH�
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VDPSOH�ZDV�SXUSRVLYH�EHFDXVH�RQO\�EXLOGLQJ�FRQVWUXFWLRQ�SURIHVVLRQDOV��30V��46V��6(V�DQG�
672��KDQGOLQJ�SURMHFWV�WKDW�DUH�ZRUWK�PRUH�WKDQ�����ELOOLRQ�1DLUD�ZHUH�FRQVXOWHG�LQWHUYLHZHG��
3URMHFWV� YDOXHG�PRUH� WKDQ� ���� ELOOLRQ�1DLUD� DUH� OLNHO\� WR� EH� KDQGOHG� E\�PRUH� H[SHULHQFHG�
SURIHVVLRQDOV��ZKR�PLJKW�EH�PRUH�IDPLOLDU�ZLWK�WKH�LVVXHV�OHDGLQJ�WR�PDWHULDO�ZDVWH�DQG�FRVW�
RYHUUXQV�WKDQ�WKH�SURMHFWV�RI�OHVVHU�YDOXH��

7KH�UHVHDUFK�HPSOR\HG�WKH�XVH�RI�µTXDQWLWDWLYH�PHWKRG¶�WKDW�LV�URRWHG�LQ�WKH�SRVLWLYLVW�UHVHDUFK�
SDUDGLJP�� 7KH� UHVHDUFK� LV� TXDQWLWDWLYH� EHFDXVH� LQ� WKH� FRXUVH� RI� WKH� LQWHUYLHZV�� D� WLFN�ER[�
VWUXFWXUHG TXHVWLRQQDLUH�FRQWDLQLQJ�D� OLVWV�RI� OLWHUDWXUH�EDVHG� LQIRUPDWLRQ� �ZDVWH�FDXVHV�DQG�
FRQWURO�PHDVXUHV�UHODWHG�WR�FRVW�RYHUUXQ��ZDV�WLFNHG�PDUNHG�E\�WKH�LQWHUYLHZHU���UHVHDUFKHU��DV�
WKH�UHVSRQGHQWV�PHQWLRQHG�RU�FRPPHQWHG�RQ�DQ\�RI�WKH�LVVXHV�LQ�WKH�WLFN�ER[�TXHVWLRQQDLUH��
7KLV�ZDV�GRQH�WR�YDOLGDWH�WKH�OLWHUDWXUH�EDVHG�LQIRUPDWLRQ�E\�GHWHUPLQLQJ�WKHLU�IUHTXHQFLHV�RI�
RFFXUUHQFH��7KH�UHVXOWV�RI�WKH�WLFN�ER[�TXHVWLRQQDLUH�ZHUH�WKH�µRQO\�UHVHDUFK�GDWD¶�XWLOLVHG�LQ�
WKLV� VWXG\�� 7KXV�� WKH� VWXG\� PXVW� EH� TXDQWLWDWLYH� UDWKHU� WKDQ� TXDOLWDWLYH� RU� PL[HG� PHWKRG�
UHVHDUFK��

7KH�UHVHDUFK�HPSOR\HG�WKH�GHVFULSWLYH�DQG�WKH�LQIHUHQWLDO�DQDO\VHV��7KH�GHVFULSWLYH�WRRO�WKDW�
ZDV� XVHG� WR� DQDO\VH� WKH� GDWD� �WLFN�ER[� VWUXFWXUHG� TXHVWLRQQDLUH�� ZDV� WKH� FURVV� WDEXODWLRQ�
PHWKRG�� 7KH� UHVXOWV� DUH� 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�
SRLQWV�/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��

,QIHUHQWLDOO\��WKH�DQDO\VLV�RI�YDULDQFH��RQH�ZD\�$129$��ZDV�XVHG�WR�FRPSDUH�WKH�PHDQV�RI�
WKH� UHVXOWV� �� YLHZV� RI� WKH� GLIIHUHQW� UHVSRQGHQWV� �� SURIHVVLRQDOV�� WR� GHWHUPLQH� LI� WKHUH� LV� D�
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�RQ�WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�RQ�FRVW�RYHUUXQV�DW�
WKH� SODQQLQJ� VWDJH� RI� D� EXLOGLQJ� FRQVWUXFWLRQ� SURMHFW�� 7KH� LQWHUYLHZ� JXLGH� LV� IRXQG� RQ� WKH�
DSSHQGL[�SDJH�RI�WKLV�SDSHU�

� )LQGLQJV�DQG�'LVFXVVLRQ

7KLV� VHFWLRQ� SUHVHQWV� DQG� GLVFXVVHV� WKH� UHVXOWV� RI� WKH� WLFN�ER[�TXHVWLRQQDLUHV� DQG�$129$�
DQDO\VHV�RQ�WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�DQG�WKHLU�FRQWURO�PHDVXUHV�RQ�FRVW�RYHUUXQ�DW�
WKH�SODQQLQJ�VWDJH�RI�FRQVWUXFWLRQ�SURMHFWV

��� 0DWHULDO�ZDVWH�FDXVHV� WKDW�KDYH�HIIHFWV�RQ�FRVW�RYHUUXQV�DW�WKH�SODQQLQJ�VWDJH�RI�
SURMHFWV

,W�ZDV�DSSDUHQW�IURP�7DEOH���WKDW�WKH�PDWHULDO�ZDVWH�FDXVHV�WKDW�KDYH�µYHU\�KLJK�HIIHFWV¶�����
������RQ�SURMHFW�FRVW� RYHUUXQV� DW� WKH�SODQQLQJ� VWDJH�RI� D�SURMHFW�ZHUH�� �L�� ,QDGHTXDWH� VLWH�
LQYHVWLJDWLRQ�� �LL�� SRRU� FRPPXQLFDWLRQ� IORZ� DPRQJ� PHPEHUV�� �LLL�� LQDGHTXDWH� ZDVWH�
PDQDJHPHQW� XQLW�� �LY�� LPSURSHU� SODQQLQJ� RI� SURMHFW� ULVNV�� DQG� �Y�� WKH� ODFN� RI� UHJXODU� VLWH�
PHHWLQJV�DW�WKH�SODQQLQJ�VWDJH��7KHVH�UHVXOWV�FRUURERUDWH�WKH�ILQGLQJV�RI�/H�+RDL�HW�DO���������
0HPRQ�HW DO� ������� 0HPRQ�HW�DO� ������� /RYH�HW�DO� ������� )O\YEMHUJ�HW�DO� ������� 6LQJK�
��������DQG $OODKDLP�DQG�/LX���������7KH\�LGHQWLILHG�WKHVH�LVVXHV�DV�WKH�PDMRU�FDXVHV�RI�FRVW�
RYHUUXQV�LQ�FRQVWUXFWLRQ�SURMHFWV���
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&RLQFLGHQWDOO\�� WKH� VDPH� UHVXOWV� YDOLGDWH� WKH� ILQGLQJV� RI�%DEDWXQGH� ������� 1DJDSDQ� HW� DO�
������� 2VPDQL�HW�DO� ������� 2NRUDIRU�������� DQG�PDQ\�RWKHUV�RQ�WKH�FDXVHV�RI�PDWHULDO�ZDVWH�
LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�

3HUFHQWDJHV�RI���������������������� DQG���� UHODWHG WR� ³LPSURSHU� FR�RUGLQDWLRQ�RI� WKH� HQWLUH�
SURMHFW�DQG�SURIHVVLRQDOV´��³LPSURSHU�SODQQLQJ´��³FRPPXQLFDWLRQ�HUURU�EHWZHHQ�FOLHQWV�DQG�
GHVLJQHUV´��³LQH[SHULHQFHG�SHUVRQQHO���SURIHVVLRQDOV�LQ�SODQQLQJ�DQG�ZDVWH�PDQDJHPHQW´�DQG
³FRPSOLDQFH�ZLWK�ORFDO�DXWKRULW\�LQ�WKH�FDVH�RI�ORFDO�ODZV´� UHVSHFWLYHO\��ZHUH�GHHPHG�E\�WKH�
UHVSRQGHQWV�WR�KDYH�KDG�µKLJK�HIIHFWV¶�LQ�FDXVLQJ�FRVW�RYHUUXQV��EHFDXVH�WKH\�IDOO�EHWZHHQ����
DQG����SHUFHQW�

&RQYHUVHO\��WKH�PDWHULDO�ZDVWH�FDXVHV�WKDW�KDYH�YHU\�OLWWOH�HIIHFW�RQ�FRVW�RYHUUXQV�ZHUH�����
LPSURSHU� SODQ� IRU� WKH� HVWDEOLVKPHQW� RI� D� TXDOLW\�FRQWURO� XQLW�� ���� LPSURSHU� SODQQLQJ� DQG�
XQGHUVWDQGLQJ� RI� WKH� PHWKRG� VWDWHPHQW�� 7KHVH� UHVXOWV� DUH� LQ� OLQH� ZLWK� WKH� ILQGLQJV� RI�
0DOXPIDVKL�	�6KXDLE��������ZKR�KLJKOLJKWHG�µLPSURSHU�SODQQLQJ¶�DV�RQH�RI�WKH�PDMRU�FDXVHV�
RI�SURMHFW�FRVW�RYHUUXQV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�

7DEOH����5HVXOWV�RI�PDWHULDO�ZDVWH�FDXVHV�WKDW�KDYH�HIIHFWV�RQ�FRVW�RYHUUXQ�DW�WKH�SODQQLQJ�VWDJH

&DXVHV�RI�PDWHULDO�ZDVWH�WKDW�KDYH�
HIIHFWV�RQ�FRVW�RYHUUXQ�DW�WKH�
SODQQLQJ�VWDJH�RI�D�SURMHFW
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HFLVLRQ

� ,PSURSHU�SODQQLQJ �� � � � ���������� � +LJK
� 2YHU�HVWLPDWLRQ�WR�DFFRPPRGDWH�

YDULDWLRQV
� � � � �������� �� 9HU\�OLWWOH

� /DFN�RI�OHJLVODWLYH�HQIRUFHPHQW � � � � �������� �� 0RGHUDWH
� ,QDGHTXDWH�VLWH�LQYHVWLJDWLRQ �� � � � ��������� � 9HU\�KLJK
� ,QDGHTXDWH�VFKHGXOLQJ � � � � ���������� �� /LWWOH
� 3RRU�FRPPXQLFDWLRQ�IORZ�DPRQJ�

PHPEHUV�
�� � � � ���������� � 9HU\�KLJK

� ,PSURSHU�FRRUGLQDWLRQ�RI�WKH�HQWLUH�
SURMHFW�DQG�SURIHVVLRQDOV

�� � � � �������� � +LJK

� 8QVDWLVIDFWRU\�EXGJHW�IRU�ZDVWH�
PDQDJHPHQW

�� � � � ���������� �� 0RGHUDWH

� ,QVXUDQFH�SUREOHP �� � � � ���������� �� 0RGHUDWH
�� 3RRU�SODQ�IRU�PDWHULDO�VWDQGDUGL]DWLRQ � � � � ��������� �� 9HU\�OLWWOH

�� ,QDGHTXDWH�ZDVWH�PDQDJHPHQW�XQLW �� � � � ���������� � 9HU\�KLJK

�� ,PSURSHU�SODQ�IRU�PDWHULDO�ZDVWH�UH�
XVH�	�GLVSRVDO

� � � � ��������� �� /LWWOH

�� ,PSURSHU�SURJUDP�RI�ZRUN � � � � ������� �� 9HU\�OLWWOH
�� ,PSURSHU�SODQ�IRU�VLWH�RUJDQL]DWLRQ�

DQG�OD\RXW
� � � � ��������� �� 9HU\�OLWWOH

�� /DFN�RI�UHJXODU�VLWH�PHHWLQJV �� � � � �������� � 9HU\�KLJK

�� /LDLVH�FRPSOLDQFH�ZLWK�ORFDO�DXWKRULW\�
LQ�FDVH�RI�ORFDO�ODZV

� � � � �������� �� +LJK

�� ,PSURSHU�SODQQLQJ�DQG�XQGHUVWDQGLQJ�
RI�PHWKRG�VWDWHPHQW

� � � � ��������� �� 9HU\�OLWWOH

�� ,PSURSHU�SODQQLQJ�RI�SURMHFW�ULVNV �� � � � �������� � 9HU\�KLJK
�� /DFN�RI�LQFOXVLRQ�RI�ZDVWH�

PDQDJHPHQW�LQ�ELGGLQJ�SURFHVV
� � � � �������� �� 9HU\�OLWWOH
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6RXUFH��5HVHDUFKHU

��� 0DWHULDO� :DVWH� &RQWURO� 0HDVXUHV� WKDW� KDYH� (IIHFWV� RQ� &RVW� 2YHUUXQV� DW� WKH����
3ODQQLQJ�6WDJH�RI�D�3URMHFW

,W�LV�DSSDUHQW�IURP�7DEOH���WKDW�WKH�PDWHULDO�ZDVWH�FRQWURO�PHDVXUHV�WKDW�KDYH�YHU\�KLJK�HIIHFWV�
LQ�FRQWUROOLQJ�FRVW�RYHUUXQV�DW�WKH�SODQQLQJ�VWDJH�RI�D�SURMHFW�ZHUH���L� SODQ�IRU�HDUO\�VXE�VRLO�
LQYHVWLJDWLRQV�� DQG� �LL� SURSHU� FR�RUGLQDWLRQ� DQG� FRPPXQLFDWLRQ� DPRQJ� PHPEHUV� DW� WKH�
SODQQLQJ�VWDJH��7KH�FDXVHV�ZLWK�KLJK�HIIHFWV�RQ�FRVW�RYHUUXQV�ZHUH���D��HVWDEOLVKPHQW�RI�D�JRRG�
ZDVWH�PDQDJHPHQW� XQLW� �E�� UHJXODU� VLWH� PHHWLQJV� �F�� VHWWLQJ� D� WDUJHW� IRU� PDWHULDO�ZDVWH�
UHGXFWLRQ��DQG��G��HQJDJLQJ�H[SHULHQFHG�SHUVRQQHO�LQ�SODQQLQJ��7KH�UHVSRQGHQWV�EHOLHYHG�WKDW�
DGHTXDWH�DQG�HDUO\�VLWH�VXE�VRLO�LQYHVWLJDWLRQ�LV�QHHGHG�IRU�D�SURMHFW��LQ�RUGHU�WR�GLVFRYHU�WKH�
FRQGLWLRQV�DQG�QDWXUH�RI�WKH�VLWH��VXFK�DV��WKH�VLWH�WRSRJUDSK\��WKH�ZDWHU�WDEOH��WKH�VRLO�EHDULQJ�
FDSDFLW\��DQG�WKH�VRLO�W\SH��LQ�RUGHU�WR�UHGXFH�WKH�ULVNV�RI�PDWHULDO�ZDVWDJH�RU�DGGLWLRQDO�FRVW�
RQ�WKH�SURMHFW��7KH\�DOVR�EHOLHYHG�WKDW�³UHJXODU�PHHWLQJV´�DW�WKH�SODQQLQJ�VWDJH�RI�D�SURMHFW�
ZRXOG�KHOS�LQ�VXSSRUWLQJ�D�IUHH�IORZ�RI�FRPPXQLFDWLRQ�DPRQJ�WKH�PHPEHUV�SURIHVVLRQDOV�

&RQYHUVHO\�� WKH�PDWHULDO�ZDVWH�FRQWURO�PHDVXUHV� WKDW�KDG�YHU\� OLWWOH�HIIHFW�RQ�FRVW�RYHUUXQV�
ZHUH������SURSHU�LQVXUDQFH�RI�ZRUN������SODQ�IRU�WKH�LQFOXVLRQ�RI�ZDVWH�PDQDJHPHQW�LQ�ELGGLQJ�
DQG�WHQGHULQJ�SURFHVV��DQG�����UH�LPSURYLQJ�SURFHVV��OHDUQLQJ�IURP�SUHYLRXV�PLVWDNHV�� 7KHVH�
DUH�LPSRUWDQW�PHDVXUHV�IRU�LPSURYLQJ�SURMHFW�SHUIRUPDQFH�DW�WKH�SODQQLQJ�VWDJH�RI�D�SURMHFW��
/HDUQLQJ� IURP� SUHYLRXV� H[SHULHQFH� KHOSV� LQ� VROYLQJ� WKH� FXUUHQW� SUREOHPV�� +HQFH�� LI� WKHVH�
PHDVXUHV�DUH�DGRSWHG�DV�RUJDQLVDWLRQDO�SROLF\��WKH\�ZRXOG�VLPSOLI\�RWKHU�VWDJHV�RI�D�SURMHFW��
7KHVH�UHVXOWV�VXSSRUW�WKH�FRQFOXVLRQV�RI�$EGXO�$]LV�HW�DO� ��������DQG�%UXQHV�	�/LQG�������
RQ�WKH�RUJDQLVDWLRQDO�FRQWURO�PHDVXUHV�IRU�FRVW�RYHUUXQV�LQ�FRQVWUXFWLRQ�SURMHFWV��7KHVH�UHVXOWV�
DOVR� FRQILUP� WKH� ILQGLQJV� RI� 6DLGX� 	� 6KDNDQWX� �����D�� ZKR� EHOLHYHG� WKDW� PDWHULDO� ZDVWH�
FRQWURO�PHDVXUHV�KDYH�HIIHFW�LQ�FRQWUROOLQJ�FRVW�RYHUUXQV�

�� ,PSURSHU�SODQ�IRU�WKH�HVWDEOLVKPHQW�RI�
D�TXDOLW\�FRQWURO�XQLW

� � � � ��������� �� 9HU\�OLWWOH

�� ,QH[SHULHQFHG�SHUVRQQHO�LQ�SODQQLQJ�
DQG�ZDVWH�PDQDJHPHQW

�� � � � ���������� � +LJK

�� /DFN�RI�UH�LPSURYLQJ�SURFHVV�
�OHDUQLQJ�IURP�SUHYLRXV�PLVWDNHV�

� � � � ������� �� 9HU\�OLWWOH

�� 3RRU�KDUPRQL]DWLRQ�RI�EULHI � � � � ��������� �� 9HU\�OLWWOH
�� 3RRU�NQRZOHGJH�RI�VLWH�FRQGLWLRQV � � � � ������� �� 9HU\�OLWWOH
�� &RVW�UHODWHG�SUREOHPV � � � � ��������� �� 9HU\�OLWWOH
�� ,PSURSHU�SODQ�IRU�DGHTXDWH�VWDII�

WUDLQLQJ�DQG�GHYHORSPHQW
� � � � ��������� �� 9HU\�OLWWOH

�� 3RRU�PDWHULDO�HVWLPDWLRQ � � � � ��������� �� 9HU\�OLWWOH
�� /DFN�RI�IHDVLELOLW\�DQG�YLDELOLW\�

VWXGLHV
� � � � ��������� �� 9HU\�OLWWOH

�� ,QDGHTXDWH�LGHQWLILFDWLRQ�RI�
FRQVWUXFWLRQ�WHFKQLTXHV

� � � � �������� �� 9HU\�OLWWOH

�� 3ODQ�IRU�DGHTXDWH�VLWH�RUJDQL]DWLRQ � � � � ��������� �� 9HU\�OLWWOH
�� ,PSURSHU�SODQ�IRU�UHFRUG�RI�PDWHULDO�

LQYHQWRU\
� � � � �������� �� 9HU\�OLWWOH

�� ,PSURSHU�SODQ�IRU�DGHTXDWH�VLWH�
H[SORUDWLRQ

� � � � �������� �� 9HU\�OLWWOH

�� ([FHVV�PDWHULDO�GHOLYHU\� � � � � �������� �� 9HU\�OLWWOH
&OLHQW

�� &RPPXQLFDWLRQ�HUURU�EHWZHHQ�FOLHQW�
DQG�GHVLJQHU

�� � � � ���������� � +LJK

�� )UHTXHQW�GHPDQG�IRU�GHVLJQ�FKDQJH � � � � ��������� �� 9HU\�OLWWOH



���

7DEOH��� 7KH�UHVXOWV�RI�WKH�PDWHULDO�ZDVWH�FRQWURO�PHDVXUHV�WKDW�KDYH�HIIHFWV�RQ�FRVW�RYHUUXQV�DW SODQQLQJ�VWDJH

6RXUFH��5HVHDUFKHU

7KH�PDWHULDO�ZDVWH�FRQWURO�PHDVXUHV�WKDW�VWDUWHG�ZLWK�WKH�VLJQ��
��LQ�7DEOH���ZHUH�WKH�QHZO\�
LGHQWLILHG�LVVXHV�GXULQJ�WKH�LQWHUYLHZ�VHVVLRQ�ZLWK�WKH�UHVSRQGHQWV��ZKLFK�ZHUH�QRW�RULJLQDOO\�
LQ�WKH�LQWHUYLHZHU¶V�UHVHDUFKHU¶V�WLFN�ER[�TXHVWLRQQDLUH�

&RQWURO�PHDVXUHV�IRU�PDWHULDO�ZDVWH�
WKDW�KDYH�HIIHFWV�RQ�FRVW�RYHUUXQ�DW�

WKH�SODQQLQJ�VWDJH�RI�SURMHFWV
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� 3ODQ�IRU�HDUO\�VXE�VRLO�LQYHVWLJDWLRQV� �� � � � ������������ � 9HU\�KLJK�
� 3URSHU�LQYHVWPHQW LQWR�ZDVWH�UHGXFWLRQ � � � � ���������������� �� /LWWOH

� 3URSHU�SODQQLQJ�RI�FRQVWUXFWLRQ�
SURMHFWV�OD\RXW

� � � � ��������������������������� /LWWOH

� 3ODQ�IRU�LQFOXVLRQ�RI�ZDVWH�
PDQDJHPHQW�LQ�ELGGLQJ�DQG�WHQGHULQJ�
SURFHVV

� � � � ������������������� �� 9HU\�OLWWOH

� (QKDQFH�UHJXODWLRQ�H[HFXWLRQ�RI�
UHODWHG�JRYHUQPHQW�GHSDUWPHQWV�

� � � � ������������������� �� 9HU\�OLWWOH

� ,PSURYHG�SODQQLQJ�DQG�VFKHGXOLQJ �� � � � ������������������ � +LJK�
� 3URSHU�FRRUGLQDWLRQ�DQG�

FRPPXQLFDWLRQ�
�� � � � ������������������ � 9HU\�KLJK

� 3URSHU�LQVXUDQFH � � � � ������������������ �� 9HU\�OLWWOH
� 6HW�D�WDUJHW�IRU�PDWHULDO�ZDVWH�

UHGXFWLRQ
�� � � � ���������������� � +LJK�

�� ,PSURYH�PDMRU�SURMHFW�VWDNHKROGHUV¶�
DZDUHQHVV�RQ�UHVRXUFH�VDYLQJ�	�
HQYLURQPHQWDO�SURWHFWLRQ�

� � � � ����������������� �� 9HU\�OLWWOH

�� 
3ODQ�WKDW�ZLOO�UHGXFH�IUHTXHQW�GHVLJQ
FKDQJH

� � � � �������������� �� 9HU\�OLWWOH

�� 
3ODQ�IRU�PDWHULDO�VWDQGDUGL]DWLRQ � � � � ������������������� �� 9HU\�OLWWOH
�� 
&DUU\LQJ�GHVLJQ�WHDP�DORQJ � � � � ��������������������������� 9HU\�OLWWOH
�� 
5HJXODU�VLWH�PHHWLQJV �� � � � ������������������� � +LJK�
�� 
(VWDEOLVKPHQW�RI�JRRG�ZDVWH�

PDQDJHPHQW�XQLW
�� � � � ������������������� � +LJK�

�� 
5H�LPSURYLQJ�SURFHVV��/HDUQLQJ�
IURP�SUHYLRXV�PLVWDNHV�

� � � � ��������������������������� 9HU\�OLWWOH

�� 
/HJLVODWLYH�HQIRUFHPHQW �� � � � �������������������������� 0RGHUDWH
�� 
$GHTXDWH�PDWHULDO�ZDVWH�HVWLPDWLRQ � � � � ��������������������������� 9HU\�OLWWOH
�� 
3ODQQLQJ�RI�SURMHFW�ULVNV � � � � �������� � 0RGHUDWH
�� 
3URSHU�KDUPRQL]DWLRQ�RI�EULHI � � � � ��������������������������� 9HU\�OLWWOH
�� 
([SHULHQFHG�SHUVRQQHO�LQ�SODQQLQJ �� � � � ����������� � +LJK�
�� 
,GHQWLILFDWLRQ�RI�FRQVWUXFWLRQ�

WHFKQLTXH
� � � � ��������������������������� 9HU\�OLWWOH

�� 
)HDVLELOLW\�DQG�9LDELOLW\�VWXGLHV � � � � ��������������������������� 9HU\�OLWWOH
�� 
%XLOGDELOLW\�$QDO\VLV � � � � ��������������������������� 9HU\�OLWWOH
�� 
&RQVLGHUDWLRQ�RI�DYDLODEOH�

WHFKQRORJ\��UHVRXUFHV�DQG�PDWHULDOV
� � � � ��������������������������� 9HU\�OLWWOH

�� 
*HRSK\VLFDO�VXUYH\V � � � � ������� �� 9HU\�OLWWOH
�� 
LQWHUDFWLRQ�EHWZHHQ�GLIIHUHQW�

GHVLJQHUV��$UFKLWHFWV�DQG�(QJLQHHU�
� � � � ��������������������������� 9HU\�OLWWOH
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��� &RPSDUDWLYH�9LHZV�RI�5HVSRQGHQWV�RQ�WKH�µ(IIHFWV�RI�0DWHULDO�:DVWH�&DXVHV�DQG�
&RQWURO�0HDVXUHV�RQ�&RVW�2YHUUXQV¶�ZLWK�UHVSHFW�WR�WKH�3ODQQLQJ�6WDJH�RI�D�3URMHFW

7DEOH� �� VKRZV� WKH� UHVXOWV� RI� $129$� DQDO\VHV� SHUIRUPHG� WR� FRPSDUH� WKH� YLHZV� RI� WKH�
UHVSRQGHQWV��3URMHFW�PDQDJHUV��4XDQWLW\�VXUYH\RUV��6LWH�HQJLQHHUV�DQG�6HQLRU�WHFKQLFDO�RIILFHU��
RQ� WKH� µHIIHFWV� RI� PDWHULDO�ZDVWH� FDXVHV� DQG� FRQWURO� PHDVXUHV� RQ� FRVW� RYHUUXQV¶� DW� WKH� RI�
SODQQLQJ�VWDJH�RI�D�SURMHFW�

,W�ZDV�DSSDUHQW�IURP�WKH�DQDO\VHV�WKDW�WKH�YDOXHV�RI�I�FDOFXODWHG��������DQG��������IRU�WKH�WZR�
DQDO\VHV��PDWHULDO�ZDVWH�FDXVHV�DQG�PDWHULDO�ZDVWH�FRQWURO�PHDVXUHV��ZHUH�ERWK�OHVV�WKDQ�WKH�
I�WDEXODWHG�YDOXH� ��������� UHVSHFWLYHO\��7KH�SUREDELOLW\�YDOXHV� �������DQG��������ZHUH�ERWK�
JUHDWHU�WKDQ�WKH���SHUFHQW��������VLJQLILFDQFH�OHYHO�DW����SHUFHQW�FRQILGHQFH�OHYHO�ZLWKLQ�WKH�
PHDQ�VTXDUHG�JURXS�RI������WR������DQG������WR�������UHVSHFWLYHO\��7KH�ILQGLQJV�KHUH�DUH�QRW�
VWDWLVWLFDOO\�VLJQLILFDQW��GLIIHUHQFH���7KHVH�LPSO\�WKDW�WKH�UHVSRQGHQWV�KDYH�WKHUHIRUH�WKH�VDPH�
YLHZV�RQ� WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�DQG�FRQWURO�PHDVXUHV�RQ�FRVW�RYHUUXQV�DW� WKH�
SODQQLQJ�VWDJH�RI�FRQVWUXFWLRQ�SURMHFWV�LQ�WKH�LQGXVWU\�

7DEOH��� 7HVW�RI�GLIIHUHQFHV�LQ�WKH�SURIHVVLRQDO�YLHZV�RQ�WKH�³HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�DQG�FRQWURO�
PHDVXUHV�RQ�FRVW�RYHUUXQV´

6RXUFH��5HVHDUFKHU

� &RQFOXVLRQ�DQG�5HFRPPHQGDWLRQV

0DWHULDO�ZDVWH� DQG�FRVW� RYHUUXQV�DUH� LGHQWLILHG� DV�JOREDO�SUREOHPV�DIIHFWLQJ� WKH�VXFFHVV�RI�
PDQ\� FRQVWUXFWLRQ� SURMHFWV�� 7KHVH� SUREOHPV� RFFXU� DW� GLIIHUHQW� VWDJHV� RI� D� SURMHFW�� IURP�
SODQQLQJ��GHVLJQ��HVWLPDWLQJ��DQG�FRQVWUXFWLRQ�WR�SURMHFW�FRPSOHWLRQ��7KH�SXUSRVH�RI�WKLV�SDSHU�
ZDV�WR�H[DPLQH�WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�DQG�WKHLU�FRQWURO�PHDVXUHV�RQ�FRVW�RYHUUXQV�
DW�WKH�SODQQLQJ�VWDJH�RI�D�SURMHFW�

,W�ZDV�UHYHDOHG�IURP�WKH�OLWHUDWXUH�WKDW�PRVW�PDWHULDO�ZDVWH�FDXVHV�DUH�VLPLODU�WR�WKH�FDXVHV�RI�
FRVW�RYHUUXQV�DW�GLIIHUHQW�VWDJHV�RI�SURMHFWV�DQG�DW�GLIIHUHQW�ORFDWLRQV�DURXQG�WKH�ZRUOG�

,W�ZDV� IRXQG� IURP� WKH�DQDO\VHV� 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� SODQQLQJ� VWDJH� RI� D� SURMHFW�� $OVR�� WKHUH� ZDV� QR�
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�YLHZV�RI�WKH�UHVSRQGHQWV�RQ�WKHVH�LVVXHV��$QG�VR��WKH�
UHVSRQGHQWV�KDYH� WKH�VDPH�YLHZV�RQ� WKH� UHVXOWV�RI� WKH�HIIHFWV�RI�PDWHULDO�ZDVWH�FDXVHV�DQG�
FRQWURO�PHDVXUHV�RQ�FRVW�RYHUUXQV�DW�SODQQLQJ�VWDJH�RI�D�SURMHFW�
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%DVHG� RQ� WKHVH� ILQGLQJV�� LW� FDQ� EH� FRQFOXGHG� WKDW� HIIHFWLYH� PDQDJHPHQW� RI� WKH� LGHQWLILHG�
PDWHULDO�ZDVWH�FDXVHV�DW�WKH�SODQQLQJ�VWDJH�RI�D�SURMHFW�ZRXOG�WUDQVODWH�LQWR�D�UHGXFWLRQ�LQ�WKH�
OHYHO�RI�FRVW�RYHUUXQV�IRU�SURMHFWV��7KH�VWXG\�UHFRPPHQGV�WKDW�PDQDJHPHQW�RI�PDWHULDO�ZDVWH�
FDXVHV�VKRXOG�EH�HQFRXUDJHG��DV�LW�KDV�WKH�SRWHQWLDO�WR�PLQLPLVH�WKH�UDWH�RI�FRVW�RYHUUXQV�IRU�
SURMHFWV��,W�LV�DOVR�UHFRPPHQGHG�WKDW�PDQDJHPHQW�RI�PDWHULDO�ZDVWH�DQG�FRVW�RYHUUXQV�VKRXOG�
EH�UHYLVHG�EDVHG�RQ�WKH�ILQGLQJV�RI�WKLV�UHVHDUFK�DV�D�UHIHUHQFH�GRFXPHQW�DQG�LQFOXGHG�DV�SDUW�
RI�WKH�SUH�FRQWUDFW�SODQQLQJ�SURFHVV�IRU�D�SURMHFW��)XUWKHU�UHVHDUFK�LQ�WKLV�DUHD�FDQ�EH�FRQGXFWHG�
WR�ORRN�DW�RWKHU�VWDJHV�RI�SURMHFWV��PRVW�HVSHFLDOO\��WKH�LVVXHV�LQ�WKH�SRVW�FRQWUDFW�VWDJH�

� 5HIHUHQFHV
$EGXO�$]LV��$��$���0HPRQ��$��+���$EGXO�5DKPDQQ��,���	�$EG�.DULP��$��7����������&RQWUROOLQJ�

&RVW�2YHUUXQ�)DFWRUV�LQ�&RQVWUXFWLRQ�3URMHFWV�LQ�0DOD\VLD��5HVHDUFK�-RXUQDO�RI�$SSOLHG�
6FLHQFHV��(QJLQHHULQJ�DQG�7HFKQRORJ\� �������33������������

$EGXO�5DKPDQ�� ,���0HPRQ��$�+��	�$EG��.DULP�� �$�7�� ��������6LJQLILFDQW�)DFWRUV�&DXVLQJ�
&RVW�2YHUUXQV�LQ�/DUJH�&RQVWUXFWLRQ�3URMHFWV�LQ�0DOD\VLD��-RXUQDO�RI�$SSOLHG�6FLHQFHV�
��������33����������

$EGXO�5DKPDQ�� ,��� 0HPRQ�� $�+��� $EGXO�$]LV�� $�$�� 	� $EGXOODK�� 1�+�� �������� 0RGHOLQJ�
&DXVHV�RI�&RVW�2YHUUXQ�LQ�/DUJH�&RQVWUXFWLRQ�3URMHFWV�ZLWK�3DUWLDO�/HDVW�6TXDUH�6(0�
$SSURDFK��&RQWUDFWRU
V�3HUVSHFWLYH��5HVHDUFK�-RXUQDO�RI�$SSOLHG�6FLHQFHV� (QJLQHHULQJ�
DQG�7HFKQRORJ\� �����33������������

$KLDJD�'DJEXL��'�'��	�6PLWK��6�'����������'HDOLQJ�ZLWK�&RQVWUXFWLRQ�&RVW�2YHUUXQV����XVLQJ�
'DWD�0LQLQJ��&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV������������SS����������

$OODKDLP�� )�6�� � 	� /LX�� /�� �������� &RVW� 2YHUUXQ� &DXVHV�� WKH� )UDPHZRUN� LQ� ,QIUDVWUXFWXUH�
3URMHFWV�� 7RZDUG� D� 7\SRORJ\�� 3DSHU� 3UHVHQWHG� DW WKH ��WK $QQXDO &RQIHUHQFH RI
$XVWUDODVLDQ 8QLYHUVLWLHV %XLOGLQJ (GXFDWRUV $VVRFLDWLRQ �$8%($���6\GQH\��$XVWUDOLD��
����-XO\��8QLYHUVLW\�RI�7HFKQRORJ\��6\GQH\��(GLWHG�/LX�/���3XEOLVKHU��8QLYHUVLW\�RI�1HZ�
6RXWK�:DOHV��816:���6\GQH\��SS�������

$O�+DMM��$��	�+DPDQL��.����������0DWHULDO�:DVWH�LQ� WKH�8$(�&RQVWUXFWLRQ�,QGXVWU\��0DLQ�
&DXVHV�DQG�0LQLPLVDWLRQ�3UDFWLFHV��$UFKLWHFWXUDO�(QJLQHHULQJ�DQG�'HVLJQ�0DQDJHPHQW
�+HULRW�:DWW�8QLYHUVLW\�*DWH�ZD\����������SS����������

$PHK��-�2��	�,WRGR��(�'����������3URIHVVLRQDOV¶�9LHZV�RI�0DWHULDO�:DVWDJH�RQ�&RQVWUXFWLRQ�
6LWHV��2UJDQL]DWLRQ�� 7HFKQRORJ\� DQG�0DQDJHPHQW� LQ� &RQVWUXFWLRQ�� $Q� ,QWHUQDWLRQDO�
-RXUQDO� ������SS����������

$PHK�� 2�-��� 6R\LQJEH�� $�$�� 	� 2GXVDPL�� .�7�� �������� 6LJQLILFDQW� )DFWRUV� &DXVLQJ� &RVW�
2YHUUXQV� LQ� 7HOHFRPPXQLFDWLRQ� 3URMHFWV� LQ� 1LJHULD�� -RXUQDO� RI� &RQVWUXFWLRQ� LQ�
'HYHORSLQJ�&RXQWULHV� ��������SS����±���

$SRORW��5���$OLQDLWZH��+� 	�7LQGLZHQVL��'����������$Q�LQYHVWLJDWLRQ�LQWR�WKH�FDXVHV�RI�GHOD\�
DQG� FRVW� RYHUUXQ� LQ� 8JDQGD¶V� SXEOLF� VHFWRU� FRQVWUXFWLRQ� SURMHFWV�� ,Q� 0ZDNDOL�� -�� 	�
$OLQDLWZH��+���(GV���3URFHHGLQJV�RI�WKH 6HFRQG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$GYDQFHV�
LQ�(QJLQHHULQJ�DQG�7HFKQRORJ\� ��� -DQXDU\�± ��)HEUXDU\��(QWHEEH�8JDQGD��8JDQGD��
0DFPLOODQ�8JDQGD��3XEOLVKHUV��/WG��SS����������

%DEDWXQGH�� 6�2�� �������� 4XDQWLWDWLYH� $VVHVVPHQW� RI� &RQVWUXFWLRQ� 0DWHULDO� :DVWDJH� LQ�
1LJHULDQ�&RQVWUXFWLRQ�6LWHV��-RXUQDO�RI�(PHUJLQJ�7UHQGV�LQ�(FRQRPLFV�DQG�0DQDJHQW�
6FLHQFHV �������SS����������

%UXQHV�� )��� DQG�+��/LQG�� ��������3ROLFLHV� WR�$YRLG�&RVW�2YHUUXQV��&ULWLFDO�(YDOXDWLRQ� DQG�
5HFRPPHQGDWLRQV��:RUNLQJ� 3DSHU�� 6HFWLRQ� IRU� %XLOGLQJ� DQG�5HDO� (VWDWH� (FRQRPLFV�
'HSDUWPHQW� RI� 5HDO� (VWDWH� DQG� &RQVWUXFWLRQ� 0DQDJHPHQW&HQWUH� IRU� %DQNLQJ� DQG�
)LQDQFH��&HILQ���6FKRRO�RI�$UFKLWHFWXUH�DQG�WKH�%XLOW�(QYLURQPHQW��5R\DO� ,QVWLWXWH�RI�
7HFKQRORJ\��6ZHGHQ��������SS�������
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-DFNVRQ��6����������3URMHFW�&RVW�2YHUUXQV�DQG�5LVN�0DQDJHPHQW� 3DSHU��:KLWHNQLJKWV��6FKRRO�
RI�&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(QJLQHHULQJ�7KH�8QLYHUVLW\�RI�5HDGLQJ�

0D��8��������1R�ZDVWH��0DQDJLQJ�VXVWDLQDELOLW\�LQ�FRQVWUXFWLRQ� 6XUUH\��*RZHU�3XEOLVKLQJ�
/LPLWHG�

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

1DJDSDQ�� 6��� $EGXO�5DKPDQ�� ,��� $VLP�� $�� 	� +DPHHG�� $�� �������� ,GHQWLI\LQJ� &DXVHV� RI�
&RQVWUXFWLRQ� :DVWH�&DVH� RI� &HQWUDO� 5HJLRQ� RI� 3HQLQVXOD� 0DOD\VLD�� ,QWHUQDWLRQDO�
-RXUQDO�RI�,QWHJUDWHG�(QJLQHHULQJ� �������SS��������

1DJDSDQ��6���$EGXO�5DKPDQ��,��	�$VPL���$����������)DFWRUV�FRQWULEXWLQJ�WR�SK\VLFDO�DQG�QRQ�
SK\VLFDO�ZDVWH�JHQHUDWLRQ�LQ�FRQVWUXFWLRQ�LQGXVWU\��,QWHUQDWLRQDO�-RXUQDO�RI�$GYDQFHV�LQ�
$SSOLHG�6FLHQFHV��,-$$6�� ������SS�������

1JX\HQ��%���*XSWD��+��	�)DQLUDQ��6����Q�G���:DVWH�0LQLPL]DWLRQ�6WUDWHJLHVLQ�WKH�&RQVWUXFWLRQ�
,QGXVWU\�$�*HHORQJ�&DVH�6WXG\��*HHORQJ��SS�������

2GXVDPL��.��7���2ODGLUDQ��2��-��	�,EUDKLP��6��$����������(YDOXDWLRQ�RI�0DWHULDOV�:DVWDJH�DQG�
&RQWURO�LQ�6RPH�6HOHFWHG�%XLOGLQJ�6LWHV�LQ�1LJHULD��(PLUDWHV�-RXUQDO�IRU�(QJLQHHULQJ�
5HVHDUFK ��������SS��������

2NRUDIRU��&����������$Q�(PSLULFDO�,QYHVWLJDWLRQ�RI:DVWH�DQG�0DQDJHPHQW�6WUDWHJLHV�$GRSWHG�
LQ� WKH� &RQVWUXFWLRQ� ,QGXVWU\�� $� &DVH� 6WXG\� RI� WKH� 7VKZDQH� 0XQLFLSDOLW\�� 0�7HFK�
'LVVHUWDWLRQ�� 'HSDUWPHQW� RI� %XLOGLQJ� 6FLHQFH�� 76+:$1(� 81,9(56,7<� 2)�
7(&+12/2*<��35(725,$��6RXWK�$IULFD�

2ODGLUDQ��2�-����������&DXVHV�DQG�0LQLPLVDWLRQ�7HFKQLTXHV�RI�0DWHULDOV�:DVWH�LQ�WKH�1LJHULDQ�
&RQVWUXFWLRQ� 3URFHVV�� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RQVWUXFWLRQ� LQ� WKH� ��VW�
&HQWXU\��&,7&�9�� ,VWDQEXO��7XUNH\��SS��������

2VPDQL��0���-��*ODVV��	�$�'�)��3ULFH����������$UFKLWHFWV�µ3HUVSHFWLYHV�RQ�&RQVWUXFWLRQ�:DVWH�
5HGXFWLRQ�E\�'HVLJQ��:DVWH�0DQDJHPHQW�����SS������±������

2VPDQL��0�� ��������&RQVWUXFWLRQ�:DVWH�� ,Q�� /HWFKHU�� 7�0��	�9DOOHUR��'�� �(GV���:DVWH�� $�
KDQGERRN�IRU�PDQDJHPHQW��6DQ�'LHJR��$FDGHPLF�3UHVV�DQ�LPSULQW�RI�(OVHYLHU����������

6DLGX�� ,�	� 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 'HF��������

6DLGX��,��	�6KDNDQWX��:�0�:�������D���$�6WXG\�RI�WKH�5HODWLRQVKLS�EHWZHHQ�0DWHULDO�:DVWH�
DQG�&RVW�2YHUUXQ�LQ�WKH�&RQVWUXFWLRQ�,QGXVWU\� 7KH��WK�FLGE�3RVWJUDGXDWH�&RQIHUHQFH�
&DSH�7RZQ��6RXWK�$IULFD��³(PHUJLQJ� WUHQGV� LQ�FRQVWUXFWLRQ�RUJDQLVDWLRQDO�SUDFWLFHV�
DQG� � �SURMHFW�PDQDJHPHQW�NQRZOHGJH�DUHD��(GLWHG�:LQGDSR��$�2���������� )HE�������
�����

6DLGX�� ,�� 	� 6KDNDQWX�� :�0�:�� �����E��� $� &RQFHSWXDO� )UDPHZRUN DQG� D� 0DWKHPDWLFDO�
(TXDLRQ� IRU� 0DQDJLQJ� &RQVWUXFWLRQ�0DWHULDO� :DVWH� DQG� &RVW� 2YHUUXQV�� :RUOG�
$FDGHP\� RI� 6FLHQFH�� (QJLQHHULQJ� DQG� 7HFKQRORJ\�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6RFLDO��
%HKDYLRXUDO��(GXFDWLRQDO��(FRQRPLF��%XVLQHVV�DQG�,QGXVWULDO�(QJLQHHULQJ����������SS��
�������

6XEUDPDQL��7���6UXWKL��3��6��	�.DYLWKD��0����������&DXVHV�RI�&RVW�2YHUUXQ�,Q�&RQVWUXFWLRQ��
,265�-RXUQDO�RI�(QJLQHHULQJ��,265-(1� �������SS������������

7DP��9�:�<���6KHQ��/�<���	�7DP��&�0��������� $VVHVVLQJ�WKH�/HYHOV�RI�0DWHULDO�:DVWDJH�
$IIHFWHG�E\�6XE�&RQWUDFWLQJ 5HODWLRQVKLSV�DQG�3URMHFWV�7\SHV�ZLWK�WKHLU�&RUUHODWLRQV�
%XLOGLQJ�DQG�(QYLURQPHQW ����SS������±�����
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=HZGX��=�7���	�$UHJDZ��*�7�� ��������&DXVHV� RI�&RQWUDFWRU�&RVW�2YHUUXQ� LQ�&RQVWUXFWLRQ�
3URMHFWV��7KH�&DVH�RI�(WKLRSLDQ�&RQVWUXFWLRQ�6HFWRU��,QWHUQDWLRQDO�-RXUQDO�RI�%XVLQHVV�
DQG�(FRQRPLFV�5HVHDUFK�� �������SS����������


