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$5HODWLRQVKLS�EHWZHHQ�4XDOLW\�RI�(VWLPDWLQJ��
&RQVWUXFWLRQ�0DWHULDO�:DVWH�*HQHUDWLRQ�DQG &RVW�

2YHUUXQV�LQ $EXMD� 1LJHULD

,EUDKLP 6DLGX DQG :LQVWRQ 6KDNDQWX
'HSDUWPHQW RI &RQVWUXFWLRQ�0DQDJHPHQW��
1HOVRQ�0DQGHOD 0HWURSROLWDQ�8QLYHUVLW\��

3RUW�(OL]DEHWK��6RXWK�$IULFD
(�PDLO��V���������#QPPX�DF�]D

$EVWUDFW�
:KLOH ZDVWDJH RI PDWHULDOV KDV EHFRPH D VHULRXV SUREOHP UHTXLULQJ XUJHQW DWWHQWLRQ� FRVW
RYHUUXQ LV D�SUREOHP ZKLFK DIIHFWV ����RI�WKH�FRPSOHWHG SURMHFWV LQ WKH�ZRUOG� DV ZDVWDJH�RI�
PDWHULDOV OHDGV WR LQFUHDVH�LQ WKH�ILQDO SURMHFW FRVW� 7KH�ZDVWDJH�RI PDWHULDOV DQG FRVW RYHUUXQ�
RFFXU DW GLIIHUHQW VWDJHV RI D SURMHFW� IURP WKH SODQQLQJ� GHVLJQ� HVWLPDWLQJ� WR SURMHFW�
FRPSOHWLRQ VWDJH� 7KH SXUSRVH�RI WKLV SDSHU LV WR H[DPLQH�WKH�PDWHULDO�ZDVWH�FDXVHV DQG WKH�
FRQWURO PHDVXUHV WKDW KDYH�HIIHFWV RQ FRVW RYHUUXQV DW WKH HVWLPDWLQJ VWDJH�RI D SURMHFW� 7KH�
PHWKRGRORJLFDO DSSURDFK DGRSWHG IRU� WKH� GLVFRXUVH� LV PL[HG �TXDQWLWDWLYH� DQG TXDOLWDWLYH��
WHFKQLTXH� 7KH FROOHFWHG GDWD ZHUH DQDO\VHG XVLQJ WKH GHVFULSWLYH �FURVV�WDEXODWLRQ� PHWKRG��
7KH SDSHU IRXQG ³LQDFFXUDWH TXDQWLW\� WDNH�RII´� ³LQVXIILFLHQW WLPH IRU HVWLPDWH´� ³ODFN RI�
GHWDLOV GUDZLQJV DQG VSHFLILFDWLRQV IRU�HVWLPDWLQJ´� DQG ³LQDGHTXDWH�SURMHFW ULVNV HYDOXDWLRQ´�
DV WKH� WRS PDWHULDO ZDVWH� FDXVHV WKDW KDYH YHU\�KLJK HIIHFW LQ FDXVLQJ FRVW RYHUUXQ DW WKH�
HVWLPDWLQJ VWDJH� RI� D SURMHFW�� �7KH� SDSHU FRQFOXGHV WKDW�PDWHULDO�ZDVWH� FDXVHV DQG WKHLU�
FRQWURO PHDVXUHV DOO KDYH� D� VLJQLILFDQW HIIHFW LQ FDXVLQJ�FRQWUROOLQJ FRVW RYHUUXQV DW WKH�
HVWLPDWLQJ�VWDJH RI D SURMHFW� 7KH PDQDJHPHQW RI PDWHULDO ZDVWH DQG FRVW RYHUUXQ VKRXOG EH�
UHYLVHG EDVHG RQ WKH ILQGLQJV RI WKLV UHVHDUFK DQG LQFOXGHG DV SDUW RI WKH� SUH�FRQWUDFW�
PDQDJHPHQW�SURFHVV�RI D SURMHFW�

.H\ZRUGV�
&RQVWUXFWLRQ��&RQWURO�PHDVXUHV��FRVW�RYHUUXQ��HVWLPDWLQJ VWDJH��PDWHULDO�ZDVWH

��� ,QWURGXFWLRQ

7KH FRQVWUXFWLRQ LQGXVWU\ FRQWULEXWHV WR WKH VRFLR�HFRQRPLF JURZWK RI DQ\ QDWLRQ� +HQFH� LW�
LV LPSHUDWLYH� WKDW FRQVWUXFWLRQ SURMHFWV DUH� FRPSOHWHG ZLWKLQ WKH� VFKHGXOHG WLPH� FRVW DQG�
DQWLFLSDWHG TXDOLW\� +RZHYHU� WKH\�DUH IDFHG ZLWK WKH VHYHUH SUREOHPV RI FRVW RYHUUXQV DQG�
PDWHULDO ZDVWH� �$EGXO�5DKPDQ� 0HPRQ DQG $EG� .DULP ������ $PHK DQG ,WRGR �������
KLJKOLJKWHG WKDW LQ HYHU\ ��� KRXVHV EXLOW WKHUH LV VXIILFLHQW ZDVWH PDWHULDO WR EXLOG DQRWKHU
�� KRXVHV� $GHZXPL DQG 2WDOL �������DUJXH�WKDW GHVSLWH�WKH����DOORZDQFH�PDGH�WR WDNH�FDUH�
RI PDWHULDO ZDVWDJH� LQ WKH� FRXUVH� RI HVWLPDWH� SUHSDUDWLRQ IRU D� SURMHFW KDV EHHQ XVXDOO\�
LQDGHTXDWH� EHFDXVH� ZDVWH� LV� VHHQ� LQ� PDQ\��ZD\V� LQ� D� FRQVWUXFWLRQ� SURMHFW� LQ� 1LJHULD��
%DEDWXQGH ������ DQG�:DKDE�DQG /DZDO ������ DWWULEXWHG�LW�WR�OLWWOH�ODFN�RI DWWHQWLRQ�JLYHQ�WR�
ZDVWH PDQDJHPHQW�SUDFWLFHV�

&RQVHTXHQWO\� PDWHULDO ZDVWH LV RFFDVLRQHG E\ VHYHUDO VRXUFHV DQG FDXVHV DW GLIIHUHQW VWDJHV�
RI SURMHFWV� LQFOXGLQJ� SODQQLQJ� HVWLPDWLQJ� GHVLJQ� DQG FRQVWUXFWLRQ VWDJH� ,GHQWLILFDWLRQ RI�
WKHVH FDXVHV DQG DSSOLFDWLRQ RI UHOHYDQW FRQWURO PHDVXUHV WR PLQLPLVH WKHLU RFFXUUHQFH LV D
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VWHS� WRZDUGV� DOOHYLDWLQJ� WKH� FRQVHTXHQFHV� �2ODGLUDQ�� ������ 1DJDSDQ� HW� DO��� �������0RX�
������

2Q WKH� RWKHU KDQG� FRVW RYHUUXQ LV D� FRPPRQ SUREOHP LQ ERWK GHYHORSHG DQG GHYHORSLQJ�
QDWLRQV ZKLFK PDNHV LW�GLIILFXOW IRU PDQ\ SURMHFWV WR EH FRPSOHWHG ZLWKLQ WKHLU EXGJHW�
�0HPRQ� $EGXO 5DKPDQ� =DLQXQ� DQG $EG .DULP� ������� %HLQJ�D FRPPRQ SUREOHP� FRVW�
RYHUUXQ ZDV IRXQG DFURVV WZHQW\����� QDWLRQV DQG ILYH ��� FRQWLQHQWV RI WKH ZRUOG �$OODKDLP�
DQG /LX� ������ 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� $OLQDLWZH DQG�
7LQGLZHQVL� ����� $OODKDLP DQG /LX� ������ EXW WKHUH� LV QR VXEVWDQWLDO LPSURYHPHQW QRU�
VLJQLILFDQW�VROXWLRQ�LQ�PLWLJDWLQJ LWV�GHWULPHQWDO�HIIHFWV��$OODKDLP�DQG /LX� ������

)XUWKHUPRUH� RQ�VLWH� ZDVWDJH RI PDWHULDO OHDGV WR LQFUHDVH� LQ WKH� ILQDO FRVW RI� WKH� EXLOGLQJ�
SURMHFW� $V PDWHULDOV DUH ZDVWHG� PRUH DUH SURFXUHG DQG WKHUHE\� DIIHFWLQJ�WKH HVWLPDWHG FRVW��
�$PHK DQG ,WRGR� ����� 7HR� $EGHOQDVHU� DQG $EGXO�� �������7KLV LV UHJDUGOHVV RI WKH ���
DOORZDQFH PDGH WR PDWHULDOV LQ WKH SURFHVV RI ELOO�RI�TXDQWLWLHV SURGXFWLRQ LQ RUGHU WR WDNH�
FDUH RI ZDVWH�

3UHYLRXV�VWXGLHV�IURP�YDULRXV�FRXQWULHV�KDYH FRQILUPHG�EDVHG�RQ WKH HVWLPDWLQJ SRLQW�RI YLHZ�
WKDW ZDVWH UHSUHVHQW UHODWLYHO\�ODUJHU SHUFHQWDJH RI SURGXFWLRQ FRVW� )RU LQVWDQFH� $PHK DQG�
,WRGR ������ LQ 7DP� 6KHQ� DQG 7DP ������ LQ D 8. VWXG\ UHSRUWHG DQ DGGLWLRQDO FRVW RI ����
WR FRQVWUXFWLRQ SURMHFWV FRVW RYHUUXQV DV D UHVXOW RI PDWHULDO ZDVWDJH� $ VWXG\ FRQGXFWHG E\�
WKH +RQJ�.RQJ 3RO\WHFKQLF DQG�WKH +RQJ .RQJ�&RQVWUXFWLRQ�$VVRFLDWLRQ������� SXW�PDWHULDO�
ZDVWH FRQWULEXWLRQ WR FRVW RYHUUXQV DW ���� %RVVLQN DQG %RXQZHUV ������ LQ D VLPLODU VWXG\�
RI PDWHULDO ZDVWDJH LQ WKH 1HWKHUODQGV FRQFOXGHG WKDW PDWHULDO ZDVWDJH DFFRXQW IRU EHWZHHQ
������ RI SURMHFW�FRVW�RYHUUXQV�

0DQDJHPHQW�RI�PDWHULDO� ZDVWH� DQG� FRVW� RYHUUXQV� LV� QRW��QHZ� ILHOG� RI� NQRZOHGJH� DQG�
H[SHUWLVH� 0DQ\ VWXGLHV KDYH EHHQ FDUULHG RXW LQ WKH ILHOGV� EXW VWLOO� WKHUH LV QHHG IRU D�
UHVHDUFK�WKDW�SURYLGHV DQ REMHFWLYH DVVHVVPHQW RI WKH HIIHFW RI PDWHULDO�ZDVWH RQ�FRQVWUXFWLRQ�
FRVW RYHUUXQ LQ WKH� 1LJHULDQ FRQVWUXFWLRQ LQGXVWU\� +HQFH� WKLV SDSHU� DLPV WR H[DPLQH� WKH�
HIIHFWV RI PDWHULDO ZDVWH FDXVHV DQG FRQWURO PHDVXUHV RQ FRVW RYHUUXQ DW WKH HVWLPDWLQJ VWDJH�
RI D SURMHFW�

��� 5HODWLRQVKLS�EHWZHHQ�0DWHULDO :DVWH�DQG�&RQVWUXFWLRQ�&RVW�2YHUUXQ

&RQVWUXFWLRQ ZDVWH LV JHQHUDOO\�FODVVLILHG LQWR WZR PDLQ FODVVHV� QDPHO\� WKH SK\VLFDO ZDVWH�
DQG WKH� QRQ�SK\VLFDO� � ZDVWH� �1DJDSDQ� $EGXO�5DKPDQ DQG $VPL� ������ 7KH� SK\VLFDO�
FRQVWUXFWLRQ ZDVWH LV D ZDVWH IURP FRQVWUXFWLRQ� UHQRYDWLRQ DQG GHPROLWLRQ� DFWLYLWLHV��
LQFOXGLQJ FLYLO� DQG� EXLOGLQJ FRQVWUXFWLRQ�� GHPROLWLRQ� DFWLYLWLHV�� DQG� URDGZRUN� �1DJDSDQ��
$EGXO�5DKPDQ DQG $VPL� ������� ,W LV� KRZHYHU� UHIHUUHG E\ VRPH GLUHFWO\�DV VROLG ZDVWH� WKH�
LQHUW�ZDVWH ZKLFK FRPSULVHV�PDLQO\ VDQG��EULFNV� EORFNV��VWHHO��FRQFUHWH GHEULV��WLOHV��EDPERR��
SODVWLFV� JODVV� ZRRG� SDSHU� DQG RWKHU�RUJDQLF�PDWHULDOV �1DJDSDQ� $EGXO 5DKPDQ DQG $VPL�
������� 7KLV W\SH RI ZDVWH FRQVLVWV RI D FRPSOHWH ORVV RI PDWHULDOV� GXH WR WKH IDFW WKDW WKH\�
DUH LUUHSDUDEO\ GDPDJHG RU VLPSO\� ORVW� 7KH ZDVWDJH LV XVXDOO\ UHPRYHG IURP WKH VLWH WR�
ODQGILOOV��1DJDSDQ� $EGXO�5DKPDQ�DQG�$VPL��������
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2Q WKH RWKHU KDQG� WKH QRQ�SK\VLFDO ZDVWH QRUPDOO\ RFFXUV GXULQJ WKH FRQVWUXFWLRQ SURFHVV��
%\� FRQWUDVW ZLWK PDWHULDO ZDVWH� QRQ�SK\VLFDO ZDVWH UHODWHV WR WLPH DQG FRVW�RYHUUXQ IRU D�
FRQVWUXFWLRQ�SURMHFW�

,Q RWKHU ZRUGV� ZDVWH LQ FRQVWUXFWLRQ LV QRW RQO\�IRFXVHG RQ WKH TXDQWLW\�RI PDWHULDOV RQ VLWH��
EXW DOVR� RYHUSURGXFWLRQ�� ZDLWLQJ� WLPH�� PDWHULDO KDQGOLQJ� LQYHQWRULHV DQG� XQQHFHVVDU\�
PRYHPHQW RI�ZRUNHUV �0D� ����� 1DJDSDQ� $EGXO�5DKPDQ DQG $VPL� ������ &RQVHTXHQWO\��
0HPRQ $EGXO�5DKPDQ DQG 0HPRQ ������ 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�
)LJXUH� � ZKLFK VKRZV WKH� FODVVLILFDWLRQ RI FRQVWUXFWLRQ ZDVWH� IXUWKHU GHSLFWV 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 IURP WKH QRQ�
SK\VLFDO ZDVWH VLQFH WKH\ RULJLQDWH IURPH WKH VDPH ZDVWH IDPLO\� 7KLV LV VXSSRUWHG E\� WKH�
VXPPDU\ RI WKH FDXVHV�RI PDWHULDO�ZDVWH DQG�WKRVH RI FRVW�RYHUUXQ�LQ�7DEOH ��

)LJXUH �� &ODVVLILFDWLRQ RI FRQVWUXFWLRQ ZDVWH �$GDSWHG IURP1DJDSDQ� $EGXO�5DKPDQ DQG $VPL� ����� �����

7DEOH �� 5HODWLRQVKLS EHWZHHQ PDWHULDO�ZDVWH FDXVHV DQG FRVW RYHUUXQV
&DXVHV RI &RVW RYHUUXQ &RVW RYHUUXQ 0DWHULDO ZDVWH
'HVLJQ HUURU 9 9
'HILFLHQFLHV LQ FRVW HVWLPDWHV 9 9
,QVXIILFLHQW WLPH IRU HVWLPDWH 9 9
,PSURSHU SODQQLQJ DW RQ VWDJH 9 9
3ROLWLFDO FRPSOH[LWLHV 9 9
,QVXUDQFH SUREOHPV 9 9
&KDQJHV LQ�PDWHULDO VSHFLILFDWLRQ 9 9
/DZV DQG UHJXODWRU\ IUDPHZRUN 9 9
3RRU GHVLJQ PDQDJHPHQW 9 9
/DFN RI GHVLJQ LQIRUPDWLRQ 9 9
'HVLJQLQJ LUUHJXODU VKDSHV DQG IRUPV 9 9
/DFN RI FRPPXQLFDWLRQ DPRQJ SDUWLHV 9 9
&KDQJH LQ WKH VFRSH ZRUN 9 9
'HOD\ SD\PHQW WR�VXSSOLHU�VXEFRQWUDFWRUV 9 9
6KRUWDJH RI PDWHULDOV 9 9
2Q�VLWH ZDVWH 9 9
3URMHFW VL]H 9 9
/DFN RI FRQVWUXFWDELOLW\ 9 9
8QUHDOLVWLF FRQWUDFW GXUDWLRQ 9 9
5HZRUN 9 9
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�6RXUFH� /H�+RDL� OHH DQG��OHH� ����� 0HPRQ� $EGXO�5DKPDQ��DQG��$EGXO�$]L]� ����� /RYH� (GZDUG��DQG��,UDQL� ������
$OODKDLP�DQG /LX� ����� 2ODZROH ����� .DVLPX� ����� 0DOXPIDVKL DQG 6KXDLEX ����� 1DJDSDQ HW DO�� ����� 2VPDQL� *ODVV�
DQG 3ULFH� ����� :DKDE DQG /DZDO� ����� $PHK DQG ,WRGR� ����� $LHWDQ DQG 6PDOOZRRG� ����� 2VPDQL� �����

��� 5HVHDUFK�0HWKRGRORJ\

7KH�UHVHDUFK HPSOR\HG WKH�XVH�RI�PL[HG PHWKRG DSSURDFK �TXDQWLWDWLYH�DQG TXDOLWDWLYH�� 7KH�
VWXG\ FRYHUHG EXLOGLQJ FRQVWUXFWLRQ SURMHFWV ZLWKLQ $EXMD� WKH )HGHUDO &DSLWDO 7HUULWRU\� RI�
1LJHULD� $EXMD ZDV VHOHFWHG EHFDXVH� LW KDV WKH�KLJKHVW SRSXODWLRQ RI�SURIHVVLRQDOV ZLWKLQ WKH�
EXLOW�HQYLURQPHQW�DQG�KDV�PDQ\ RQ�JRLQJ�FRQVWUXFWLRQ�SURMHFWV�

$Q LQWHUYLHZ ZDV SXUSRVHIXOO\� FRQGXFWHG ZLWK WKH FRQVWUXFWLRQ SURIHVVLRQDOV KDQGOLQJ D�
SURMHFW �SULYDWH�RU�SXEOLF SURMHFWV� ZLWK D YDOXH RI ଂ��� ELOOLRQ 1DLUD�5��� PLOOLRQ 5DQG 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 LQWHUYLHZ UHVSRQGHQWV FRPSULVHG� �� 3URMHFW�
0DQDJHUV �30�� � 4XDQWLW\�6XUYH\RUV �46�� � 6LWH (QJLQHHUV �6(� DQG � 6HQLRU 7HFKQLFDO�
2IILFHU �672� RI ZDVWH PDQDJHPHQW�GHSDUWPHQW�

6WUXFWXUHG TXHVWLRQQDLUHV RQ WKH� LVVXHV UHODWLQJ WR WKH� FDXVHV�RI�PDWHULDO ZDVWH� DQG FRVW�
RYHUUXQV DW WKH HVWLPDWLQJ VWDJH RI D SURMHFW ZHUH ILOOHG ZKLFK DGGUHVVHG WKH TXDQWLWDWLYH�
DVSHFW� RI WKLV UHVHDUFK�� 7KH� UHVHDUFK� HPSOR\HG WKH GHVFULSWLYH�� WKH QDUUDWLYH�� DQG WKH
LQIHUHQWLDO DQDO\VHV� 7KH GHVFULSWLYH WRRO WKDW ZDV XVHG WR DQDO\VH WKH GDWD �TXHVWLRQQDLUHV��
ZDV WKH FURVV WDEXODWLRQ PHWKRG� 7KH�UHVXOWV ZHUH�SUHVHQWHG LQ 7DEOH�� DQG �� 7KH UHVSRQVHV�
IURP WKH 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�

)XUWKHUPRUH� WKH UHFRUGHG� WUDQVFULEHG� DQG LQWHUSUHWHG LQWHUYLHZ� GDWD �QDUUDWLYH�� ZHUH�
DQDO\VHG�XVLQJ WKH GHGXFWLYH DSSURDFK�ZKLFK�LQYROYHV�FRQVWDQW�FRPSDUDWLYH DQDO\VLV DIWHU WKH�
LQWHUYLHZ GDWD ZHUH VRUWHG DQG FRGHG WR JHQHUDWH NQRZOHGJH DERXW FRPPRQ SDWWHUQ ZLWKLQ�
WKH LQWHUYLHZHHV¶ HYLGHQFH RQ PDWHULDO ZDVWH DQG FRVW RYHUUXQ DW WKH HVWLPDWLQJ� VWDJH RI D�
SURMHFW�

��� 7KH�5HVHDUFK�)LQGLQJV

7KH ILQGLQJV�RI WKLV�UHVHDUFK�DUH SUHVHQWHG�LQ�WZR PDMRU VHFWLRQV�QDPHO\�� 6HFWLRQ�$�DQG�%��
6HFWLRQ $� GHDOV ZLWK WKH TXDOLWDWLYH DVSHFW RI WKH UHVHDUFK ZKLFK DUH LQ QDUUDWLYH IRUP�
�UHVXOWV IURP LQWHUYLHZ�� ZKLOH 6HFWLRQ %��� GHDOV ZLWK WKH TXDQWLWDWLYH DVSHFW �UHVXOWV IURP�
TXHVWLRQQDLUH� RI WKH UHVHDUFK�

����6(&7,21�$� ,QWHUYLHZ5HVXOWV��4XDOLWDWLYH�



��

������&RQWULEXWLRQV�RI�TXDOLW\�RI�HVWLPDWLQJ�WR�PDWHULDO�ZDVWH JHQHUDWLRQ

3RRU TXDOLW\� HVWLPDWLRQ �XQGHU�RYHU� IRU SURMHFW KDV D UHODWLRQVKLS ZLWK PDWHULDO�ZDVWH�
JHQHUDWLRQ DQG FRVW RYHUUXQV� 3RRU TXDOLW\� HVWLPDWLRQ UHVXOWV LQ SRRU XQLW UDWHV DQG ZURQJ�
SURFXUHPHQW�
,Q WKH FDVH�RI�RYHU HVWLPDWLRQ� PRUH�PDWHULDOV ZRXOG EH�SURFXUHG RQVLWH�ZKLFK ZRXOG EH�RYHU�
DQG DERYH WKH UHTXLUHG TXDQWLW\ DQG WKH UHPDLQLQJ PDWHULDOV ZRXOG UHVXOW LQ ZDVWH� DQG�
WKHUHE\ FRQWULEXWH WR FRVW�RYHUUXQ�

$OVR� XQGHU HVWLPDWLRQ ZRXOG UHTXLUH DGGLWLRQDO FRVW RI�WUDQVSRUWDWLRQ� ORDGLQJ DQG XQORDGLQJ�
RI PDWHULDOV IRU VXSSOHPHQWDU\�SURFXUHPHQW UHVXOWLQJ WR ZDVWH RI UHVRXUFHV DQG FRQWULEXWLQJ�
WKH�FRVW�RYHUUXQ� 7KHUHIRUH� DQ H[SHULHQFHG HVWLPDWRU� LV UHTXLUHG WR DFKLHYH�DQ DFFXUDWH DQG�
SUHFLVH HVWLPDWH IRU D SURMHFW� 7KHVH UHVXOWV FRUURERUDWH WKH ILQGLQJV RI 6XEUDPDQL� 6UXWKL��
DQG .DYLWKD� ������� $PHK DQG 2VHEH ������� -HQSDQLVWXE ������� DQG $]L] ������� ZKR�
KLJKOLJKWHG SRRU FRVW HVWLPDWLRQ�HVWLPDWLRQ WHFKQLTXHV DV D� PDMRU FDXVH� RI� SURMHFW�FRVW�
RYHUUXQV�

������&RQWULEXWLRQV�RI�TXDQWLW\ WDNH�RII�WR�PDWHULDO�ZDVWH JHQHUDWLRQ�DQG�FRVW�RYHUUXQ

:URQJ� TXDQWLW\��WDNH�RII� UHVXOWV� LQ� RYHU�XQGHU� HVWLPDWLRQ� ZKLFK� FRQWULEXWHV� WR� ZDVWH�
JHQHUDWLRQ DQG FRVW RYHUUXQ� )RU�LQVWDQFH� VKDUS VDQG�DJJUHJDWH�KDV D�VKULQNDJH�DOORZDQFH�RI�
WKLUW\� ���� SHUFHQW� DQG WKH DEVHQFH RI WKLV DOORZDQFH LQ WDNLQJ�RII SURFHVV ZRXOG UHVXOW LQ�
XQGHU HVWLPDWLRQ IRU WKH PDWHULDO� 7KLV UHVXOW FRUURERUDWHV WKH ILQGLQJV RI /HH�+RDL� /HH�
������� ZKR� HVWDEOLVKHG� ³LQDFFXUDWH� TXDQWLW\��WDNH�RII´� DV� RQH� RI� WKH� WRS� ILYH� ���� PRVW�
LPSRUWDQW FDXVHV RI FRVW RYHUUXQV LQ ODUJH�SURMHFWV LQ 9LHWQDP� 7KH�UHVXOW DOVR VXSSRUWHG WKH�
DUJXPHQW RI $]L] �������ZKR H[DPLQHG WKH FDXVHV RI FRVW RYHUUXQ LQ (J\SWLDQ FRQVWUXFWLRQ�
LQGXVWU\�

������,QVXIILFLHQW�WLPH�IRU�HVWLPDWH DV�D�IDFWRU�WKDW�FRQWULEXWHV�WR�ZDVWH DQG�FRVW�RYHUUXQ

,QVXIILFLHQW WLPH IRU HVWLPDWH FRQWULEXWHV WR PDWHULDO ZDVWH DQG FRVW RYHUUXQV WR D YHU\�ODUJH�
H[WHQW EHFDXVH�SUHVVXUH RQ WKH�HVWLPDWRU�WR SURGXFH�DQ HVWLPDWH HDUOLHU WKDQ ZKHQ GXH� FRXOG�
OHDG WR PDNLQJ LQFRUUHFW DVVXPSWLRQV� DQG FRXOG QRW DIIRUG WKH HVWLPDWRU WKH WLPH WR HQJDJH�
LQ RWKHU HVWLPDWLQJ�DFWLYLWLHV� 7KXV SURMHFW HVWLPDWRUV QHHG VXIILFLHQW WLPH WR FRQGXFW PDUNHW�
VXUYH\V�LQWHOOLJHQFH� LQ RUGHU WR KDYH DQ LGHD RQ WKH FXUUHQW SULFHV RI PDWHULDOV� VWXG\� WKH�
SURMHFW SDUWLFXODUV VXFK DV WKH�GHVLJQV�GUDZLQJV DQG VSHFLILFDWLRQV� HQJDJH LQ ULVNV HYDOXDWLRQ�
DQG DQDO\VHV WR GHWHUPLQH� WKH SURMHFW ULVN IDFWRUV ZKLFK ZLOO DVVLVW LQ DFKLHYLQJ D JRRG�
HVWLPDWLRQ IRU PDWHULDO ZDVWH� DQG DPSOH WLPH IRU FKHFNLQJ DQG FURVV FKHFNLQJ�WKH SUHSDUHG�
HVWLPDWH LQ FDVH RI HUURUV DQG RPLVVLRQV� $OVR� D GHVLJQ PD\� VRPHWLPHV VSHFLI\� IRUHLJQ�
PDWHULDOV WKDW PLJKW QRW EH ORFDOO\�REWDLQDEOH� WKXV� VXIILFLHQW WLPH PXVW EH DOORZHG WR DYRLG�
DVVXPLQJ HVWLPDWLRQ�ILJXUHV�
&RQVHTXHQWO\�� WKHVH��UHVXOWV� VXSSRUW� WKH��ILQGLQJV� RI��.DVLPX� ������� ZKR� LGHQWLILHG� WKH�
SUREOHPV RI� LQVXIILFLHQW WLPH� DV RQH RI� WKH� PDMRU� FDXVHV RI FRVW�RYHUUXQ LQ WKH� 1LJHULDQ�
FRQVWUXFWLRQ�SURMHFW�

����6(&7,21�%� 4XHVWLRQQDLUH 5HVXOWV��4XDQWLWDWLYH�

������7KH HIIHFWV�RI�PDWHULDO�ZDVWH FDXVHV�RQ�FRVW�RYHUUXQ�DW�WKH HVWLPDWLQJ�VWDJH RI�D�SURMHFW
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&DXVHV�DQG VRXUFHV�RI�
PDWHULDO ZDVWH�RQ FRVW�
RYHUUXQ �4XDOLW\ RI
HVWLPDWLQJ�
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2YHU�XQGHU HVWLPDWLQJ �������� �������� ������ ������� �� ����� � +LJK
,QDFFXUDWH�TXDQWLW\ WDNH�RII �������� ������� ������� ������� �������� � 9HU\ KLJK
,QVXIILFLHQW WLPH IRU HVWLPDWH �������� ������� ������� ������� �������� � 9HU\ KLJK
'LIIHUHQW HVWLPDWLRQ PHWKRGV �������� �������� ������� ������� ��������� � 0RGHUDWH
,QH[SHULHQFHG HVWLPDWRU ������ �������� ������ ������� ��������� � 0RGHUDWH
/DFN RI GHWDLOHG GUDZLQJ DQG
VSHFLILFDWLRQV��UHDGDEOH�	
LQWHUSUHWDEOH�
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,QDGHTXDWH SURMHFW ULVNV
HYDOXDWLRQ� DQDO\VLV� DQG�
HVWLPDWLRQ
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� 9HU\ +LJK

,QDGHTXDWH�NQRZOHGJH�RI VLWH
FRQGLWLRQV
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/DFN RI HVWLPDWLQJ LQIRUPDWLRQ ������ �������� ������ ������� ������� �� 0RGHUDWH
3RRU NQRZOHGJH�RI IOXFWXDWLQJ
PDUNHW FRQGLWLRQV�SULFHV
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� 0RGHUDWH

,PSURSHU PRQLWRULQJ DQG
LPSURYHPHQW RQ SUHYLRXV�
PLVWDNHV
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�� 9HU\ OLWWOH

)UHTXHQW GHVLJQ FKDQJH ����� �������� ����� ����� ������� �� 9HU\ OLWWOH
/DWH�HQJDJHPHQW RI HVWLPDWRUV �
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�� 9HU\ OLWWOH

7KH PDWHULDO ZDVWH FDXVHV WKDW KDYH µYHU\� KLJK HIIHFWV¶ RQ SURMHFW�FRVW RYHUUXQ DW WKH�
HVWLPDWLQJ� VWDJH DV LQGLFDWHG LQ 7DEOH � ZHUH� �L� LQDFFXUDWH TXDQWLW\� WDNH�RII ������� �LL��
LQVXIILFLHQW� WLPH� IRU� HVWLPDWH� �������� �LLL�� ODFN� RI� GHWDLOHG� �UHDGDEOH� 	��LQWHUSUHWDEOH��
GUDZLQJV DQG VSHFLILFDWLRQV IRU HVWLPDWLQJ� �������� DQG �LY� LQDGHTXDWH SURMHFW ULVNV�
HYDOXDWLRQ� DQDO\VLV� DQG HVWLPDWLRQ ������ 7KH\ ZHUH GHHPHG WR KDYH YHU\�KLJK HIIHFWV RQ�
FRVW RYHUUXQ EHFDXVH WKH\ IDOO EHWZHHQ �������� +RZHYHU� WKH PDWHULDO ZDVWH FDXVHV WKDW�
KDYH YHU\� OLWWOH HIIHFWV LQ FDXVLQJ FRVW�RYHUUXQ DW HVWLPDWLQJ VWDJH ZHUH� �D� LPSURSHU�
PRQLWRULQJ� DQG LPSURYHPHQW RQ SUHYLRXV PLVWDNHV �������� �E� GHVLJQ UHTXLULQJ IUHTXHQW�
FKDQJH ������� DQG �F� ODWH HQJDJHPHQW RI HVWLPDWRUV ������� 7KH\ ZHUH GHHPHG WR KDYH�
YHU\ OLWWOH HIIHFWV�RQ�FRVW RYHUUXQ�EHFDXVH WKH\ IDOO EHWZHHQ�������

7KHVH UHVXOWV FRQILUPHG WKH ILQGLQJV RI $PHK DQG 2VHJEH ������ ZKR EHOLHYH WKDW PRVW RI�
WKH SUREOHPV UHODWLQJ�WR FRVW RYHUUXQ RFFXU DW WKH SODQQLQJ�DQG HVWLPDWLQJ VWDJH RI D SURMHFW��
2JXQVHPL DQG -DJERUR �������DWWULEXWHG WKH�SUREOHPV RI�FRVW RYHUUXQ WR HUURQHRXV TXDQWLW\�
WDNH RII DW�DQ�HDUO\ VWDJH RI D EXLOGLQJ SURMHFW�

7DEOH �� 5HVXOWV RI FURVV WDEXODWLRQ�RQ WKH HIIHFWV RI PDWHULDO ZDVWH FDXVHV RQ�FRVW RYHUUXQ�DW WKH�
HVWLPDWLQJ VWDJH RI D SURMHFW

������7KH HIIHFWV�RI�PDWHULDO�ZDVWH FRQWURO�PHDVXUHV�RQ�FRVW�RYHUUXQ �4XDOLW\ RI�HVWLPDWLQJ�

7DEOH���� VKRZV� WKDW� WKH��PDWHULDO� ZDVWH��FRQWURO� PHDVXUHV� WKDW� KDYH��YHU\ KLJK� HIIHFWV� LQ�
FRQWUROOLQJ� FRVW RYHUUXQ DW WKH HVWLPDWLQJ� VWDJH RI D SURMHFW ZHUH� �L� VXIILFLHQW WLPH IRU�
HVWLPDWH� �����������LL��� DFFXUDWH� TXDQWLW\� WDNH�RII� �����������LLL�� HQJDJLQJ� H[SHULHQFHG�
HVWLPDWRU�V �������� �LY� DYDLODELOLW\� RI GHWDLOHG GUDZLQJV� GLPHQVLRQV� DQG VSHFLILFDWLRQV�
���������DQG��Y� SURSHU SURMHFW�ULVN�HVWLPDWLRQ�������



���

7KH\ ZHUH GHHPHG WR KDYH YHU\ KLJK HIIHFWV RQ FRVW RYHUUXQ EHFDXVH WKH\ IDOO EHWZHHQ ���
����� 7KHVH UHVXOWV ZHUH VXSSRUWHG E\�-DFNVRQ ������ �� ZKR LGHQWLILHG WKDW GUDZLQJV PXVW�
EH GHWDLOHG EHIRUH DFKLHYLQJ D EHWWHU HVWLPDWH� ,W ZDV DOVR VXSSRUWHG E\�3HHWHUV DQG 0DGDXVV�
������ ��� ZKR KLJOLJKWHG WKDW UHDOLVWLF FRVW HVWLPDWLRQ LV WKH EHVW ZD\�WR DYDRLG FRVW RYHUUXQ�
IRU SURMHFW�

1RQHWKHOHVV� WKH PDWHULDO ZDVWH FRQWURO PHDVXUHV WKDW KDYH YHU\� OLWWOH HIIHFWV LQ FRQWUROOLQJ�
FRVW�RYHUUXQ DW HVWLPDWLQJ� VWDJH ZHUH� �D� PRQLWRULQJ�DQG LPSURYLQJ� RQ SUHYLRXV HVWLPDWLQJ�
PLVWDNHV ������� DQG �E� WKRURXJK GHVLJQ FKHFN DQG HVWLPDWH �������� 7KH\�ZHUH GHHPHG WR�
KDYH YHU\� OLWWOH HIIHFWV RQ FRVW RYHUUXQ EHFDXVH WKH\� IDOO EHWZHHQ ������ 7KHVH UHVXOWV�
FRUURERUDWH WKH ILQGLQJV RI $EGXO�$]LV�� 0HPRQ�� $EG�5DKPDQ�� DQG� $EG�.DULP� ������
���������� ZKR VWDWHG WKDW LPSURYLQJ�RQ SDVW PLVWDNHV ZRXOG KHOS LQ�UHGXFLQJ�SURMHFW FRVW�
RYHUUXQ�

7DEOH �� 5HVXOWV RI FURVV WDEXODWLRQ RQ WKH HIIHFWV RI FRQWURO PHDVXUHV IRU PDWHULDO ZDVWH RQ FRVW RYHUUXQ
�4XDOLW\ RI HVWLPDWLQJ�

&RQWURO PHDVXUHV�IRU PDWHULDO�
ZDVWH��4XDOLW\ RI (VWLPDWLQJ�
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(QVXUH�D�JRRG NQRZOHGJH�RI
PDWHULDO HVWLPDWLRQ �8QLILHG�
PHWKRG RI HVWLPDWLQJ�
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(UURU IUHH�HVWLPDWLRQ �������� �������� ������ ������� ��������� � +LJK
.QRZOHGJH�RI IOXFWXDWLQJ PDUNHW
SULFHV�RI PDWHULDOV
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7KRURXJK FKHFNLQJ RI GHVLJQ
DQG WKH�SUHSDUHG HVWLPDWH
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([SHULHQFHG HVWLPDWRU �������� �������� ������� ������� ��������� � 9HU\ KLJK
'HWDLOHG GUDZLQJV� GLPHQVLRQV
DQG VSHFLILFDWLRQV
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3URSHU ULVNV�HVWLPDWLRQ ��������� �������� ������ ������� ������� � 9HU\ KLJK
.QRZOHGJH�RI VLWH�FRQGLWLRQV �������� �������� ������ ������� ��������� � /LWWOH
6XIILFLHQW WLPH IRU HVWLPDWH �������� ������� ������� ������� �������� � 9HU\ KLJK
$YDLODELOLW\ RI HVWLPDWLQJ
LQIRUPDWLRQ
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$FFXUDWH�TXDQWLW\ WDNH�RII �������� ������� ������� ������� �������� � 9HU\ KLJK
0RQLWRULQJ DQG LPSURYLQJ RQ
SUHYLRXV�HVWLPDWLQJ PLVWDNHV
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����� &RPSDUDWLYH�YLHZV RI UHVSRQGHQWV RQ WKH�HIIHFWV RI PDWHULDO ZDVWH� FDXVHV DQG FRQWURO�
PHDVXUHV�RQ�FRVW�RYHUUXQ�DW�HVWLPDWLQJ�VWDJH RI�D SURMHFW

7KH� UHVXOW RI WKH�$129$ DQDO\VLV ZKLFK FRPSDUHV WKH� UHVSRQGHQW YLHZV RQ WKH� HIIHFWV RI�
PDWHULDO�ZDVWH� FDXVHV DQG FRQWURO PHDVXUHV RQ FRVW RYHUUXQV UHYHDOHG WKDW� WKH� YDOXHV RI I�
FDOFXODWHG ������ DQG �������ZHUH�ERWK OHVV WKDQ WKH�YDOXH�RI�I�WDEXODWHG ��������UHVSHFWLYHO\��
7KH SUREDELOLW\ YDOXHV ������ DQG ������ ZHUH ERWK JUHDWHU WKDQ WKH FULWLFDO YDOXH RI ���
������ VLJQLILFDQFH OHYHO DW ��� FRQILGHQFH OHYHO ZLWKLQ WKH PHDQ VTXDUH JURXS �����������
DQG ���������� UHVSHFWLYHO\� 7KH HYLGHQFHV DUH VWDWLVWLFDOO\�QRW VLJQLILFDQW� 7KH UHVXOWV LPSO\�
WKDW WKH� UHVSRQGHQWV ZHUH� RI WKH� VDPH� YLHZV RQ WKH� HIIHFWV RI� PDWHULDO�ZDVWH FDXVHV DQG�
FRQWURO�PHDVXUHV�RQ FRVW�RYHUUXQ�DW�WKH HVWLPDWLQJ�VWDJH RI D SURMHFW�

��� &RQFOXVLRQ DQG�5HFRPPHQGDWLRQV



���

7KH SDSHU FRQFOXGHV WKDW PDWHULDO�ZDVWH FDXVHV DQG WKHLU FRQWURO PHDVXUHV ZHUH IRXQG WR�
KDYH� VLJQLILFDQW �YHU\�KLJK� KLJK� PHGLXP� ORZ� DQG YHU\�ORZ� HIIHFWV LQ FDXVLQJ�FRQWUROOLQJ�
FRVW RYHUUXQV DW WKH HVWLPDWLQJ�VWDJH RI D SURMHFW� $OVR� WKHUH ZDV QR VLJQLILFDQW GLIIHUHQFH LQ�
WKH�YLHZV RI�WKH�UHVSRQGHQWV RQ WKHVH�LVVXHV� 7KHUHIRUH� WKH UHVSRQGHQWV KDYH�WKH� VDPH�YLHZ�
RQ WKH�UHVXOWV RI WKH�HIIHFWV RI PDWHULDO�ZDVWH�FDXVHV DQG FRQWURO PHDVXUHV RQ FRVW RYHUUXQV DW�
WKH HVWLPDWLQJ VWDJH RI 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� DV WKHVH ZRXOG DVVLVW LQ D DFKLHYLQJ DQ HUURU�IUHH HVWLPDWLRQ ZKLFK ZRXOG OHDG�
WR UHGXFWLRQ LQ WKH�UDWH�RI PDWHULDO ZDVWH�DQG FRVW RYHUUXQ IRU D�SURMHFW� ,W LV DOVR UHFRPPHQGV�
WKDW PDQDJHPHQW 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� 7KLV ZRXOG HQDEOH WKH GHVLJQ DQG WKH HVWLPDWLQJ�WHDPV WR LQYHVWLJDWH RU HYDOXDWH WKH�
H[WHQW WR ZKLFK FRPSOHWHG EXLOGLQJV PHHW WKH�UHTXLUHG FRVW RYHUUXQV DQG ZDVWH�PDQDJHPHQW�
REMHFWLYHV� )XUWKHU� UHVHDUFK VKRXOG EH�FRQGXFWHG WR LQYHVWLJDWH� WKH�HIIHFWV RI�PDWHULDO ZDVWH�
FDXVHV�RQ�FRVW RYHUUXQ DW�WKH SRVW�FRQWUDFW�VWDJHV RI D SURMHFW�

��� 5HIHUHQFHV

$EGXO�$]LV�� $ � $ ��� 0 H P R Q �� $ � + ��� $EGXO�5DKPDQ�� ,�� DQG� $ E G �� .DULP�� $ � 7 ��
�������

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

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

$GHZX\L� 7�2� DQG 2WDOL� 0� ������� (YDOXDWLRQ RI�&DXVHV RI�&RQVWUXFWLRQ 0DWHULDO :DVWH��
&DVH� RI 5LYHU� 6WDWH� 1LJHULD� (WKLRSLDQ -RXUQDO RI (QYLURQPHQWDO 6WXGLHV DQG�
0DQDJHPHQW������������

$L\HWDQ� 2� DQG 6PDOOZRRG�� -� ������ �0DWHULDOV 0DQDJHPHQW DQG :DVWH 0LQLPLVDWLRQ� RQ�
&RQVWUXFWLRQ 6LWHV� LQ /DJRV 6WDWH� 1LJHULD��� 3URFHHGLQJV RI WKH �WK ,QWHUQDWLRQDO�
&RQIHUHQFH RQ (QJLQHHULQJ� 3URMHFW� DQG 3URGXFWLRQ 0DQDJHPHQW��(330� �����
����������

$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����������������

$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� ����
����



���

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

-HQSDQLWVXE��$����������&RVW�2YHUUXQV�LQ�7UDQVSRUW�3URMHFWV�� ([SHULHQFHV�IURP�6ZHGHQ��0VF�
'LVVHUWDWLRQ��G HSD U WPHQ W RI�WUDQVSRUW 6FLHQFH� .7+�5R\DO ,QVWLWXWH�RI�7HFKQRORJ\��
6WRFNKROP��6ZHGHQ��������

.DVLPX� 0�$� ������� 6LJQLILFDQW )DFWRUV WKDW &DXVH &RVW 2YHUUXQ LQ %XLOGLQJ 3URMHFWV LQ
1LJHULD� ,QWHUGLVFLSOLQDU\ -RXUQDO RI &RQWHPSRUDU\ 5HVHDUFK LQ %XVLQHVV ������ ����
����

/H�+RDL� /�� /HH�<�'� DQG /HH� -�<� ������� 'HOD\� DQG &RVW 2YHUUXQ LQ 9LHWQDP� /DUJH�
&RQVWUXFWLRQ�3URMHFWV� $ FRPSDULVRQ�ZLWK�2WKHU�6HOHFWHG &RXQWULHV��.6&( -RXUQDO RI�
&LYLO�(QJLQHHULQJ�����������������

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

0DOXPIDVKL�� %�,�� DQG���6KXDLEX����,�� ����������5LVN� 0DQDJHPHQW� DQG���&RVW� 2YHUUXQ� LQ�
,QIUDVWUXFWXUH� 3URMHFWV LQ 1LJHULD� -RXUQDO RI (QYLURQPHQWDO 6FLHQFHV DQG 3ROLF\�
(YDOXDWLRQ��������������

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� ,�� $VPL� $� DQG +DPHHG� $� ������� ,GHQWLI\LQJ�WKH &DXVHV RI�
&RQVWUXFWLRQ�� :DVWH����&DVH���RI�� &HQWUDO�� � ,QWHUQDWLRQDO�� -RXUQDO�� RI�� ,QWHJUDWHG�
(QJLQHHULQJ��������������

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��������������

2JXQVHPL� '� DQG -DJERUR� *� ������� 7LPH±&RVW 0RGHO IRU %XLOGLQJ 3URMHFWV LQ 1LJHULD�
-RXUQDO�RI�&RQVWUXFWLRQ 0DQDJHPHQW�DQG�(FRQRPLFV������������±����

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\� ,VWDQEXO��7XUNH\���������0D\ �����

2ODZDOH�� <�$�� DQG� 6XQ�� 0�� �������� &RVW DQG 7LPH &RQWURO� RI &RQVWUXFWLRQ� 3URMHFWV��
,QKLELWLQJ )DFWRUV DQG 0LWLJDWLQJ 0HDVXUHV LQ 3UDFWLFH� &RQVWUXFWLRQ 0DQDJHPHQW�
DQG�(FRQRPLFV������������±����

2VERUQH� -�:� ������� %HVW 3UDFWLFHV LQ 4XDQWLWDWLYH 0HWKRGV� 8QLYHUVLW\ RI /RXLVYLOOH��
.�<���6$*(�3XEOLFDWLRQV ,QF�

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

*ODVV� -� DQG 3ULFH� $�'�)� ������� �$UFKLWHFWV¶ SHUVSHFWLYHV RQ FRQVWUXFWLRQ
:DVWH UHGXFWLRQ�E\ GHVLJQ���:DVWH 0DQDJHPHQW���������±�����

3HHWHUV� :� DQG 0DGDXVV� %� ������� $ 3URSRVHG 6WUDWHJ\ DJDLQVW &RVW 2YHUUXQV LQ WKH
6SDFH 6HFWRU� 7KH �& $SSURDFK��6SDFH 3ROLF\��������±���

3KHQJ� /�6�� $UDLQ� )�0� DQG 7LQJ� /�7� ������� &RPSDUDWLYH $GYDQWDJH LQ WKH &RQVWUXFWLRQ
%XVLQHVV��1HZ <RUN��1RYD 6FLHQFH 3XEOLVKLQJ� ,QF�


