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�� +LVWRU\ RI &RQFUHWH %XLOGLQJ &RQVWUXFWLRQ

��� (DUO\ &RQFUHWH

0XFK KDV EHHQ ZULWWHQ DERXW WKH QXPHURXV VLJQLILFDQW EXLOGLQJV RI WKH 5RPDQ (PSLUH
FRQVWUXFWHG XVLQJ ´FRQFUHWHµ DV WKH SULPDU\ VWUXFWXUDO PDWHULDO� 0DQ\ UHVHDUFKHUV EHOLHYH
WKDW WKH ILUVW XVH RI D WUXO\ FHPHQWLWLRXV ELQGLQJ DJHQW �DV RSSRVHG WR WKH RUGLQDU\ OLPH FRP�
PRQO\ XVHG LQ DQFLHQWPRUWDUV� RFFXUUHG LQ VRXWKHUQ ,WDO\ LQ DERXW WKH VHFRQG FHQWXU\ %�&� $
6SHFLDO W\SH RI YROFDQLF VDQG FDOOHG SR]]XRODQD� ILUVW IRXQG QHDU 3R]]XROL LQ WKH ED\ RI 1DSOHV�
ZDV XVHG H[WHQVLYHO\ E\ WKH 5RPDQV LQ WKHLU FHPHQW� ,W LV FHUWDLQ WKDW WR EXLOG WKH 3RUWLFXV
$HPHOLD� D ODUJH ZDUHKRXVH FRQVWUXFWHG LQ ��� %�&�� SR]]XRODQD ZDV XVHG WR ELQG VWRQHV WR�
JHWKHU WRPDNH ´FRQFUHWH�µ 7KLV XQXVXDO VDQG UHDFWV FKHPLFDOO\ ZLWK OLPH DQGZDWHU WR VROLGL�
I\ LQWR D URFNOLNH PDVV� HYHQ ZKHQ IXOO\ VXEPHUJHG� 7KH 5RPDQV XVHG LW IRU EULGJHV� GRFNV�
VWRUP GUDLQV� DQG DTXHGXFWV DV ZHOO DV IRU EXLOGLQJV�

5RPDQ FRQFUHWH EHDUV OLWWOH UHVHPEODQFH WRPRGHUQ3RUWODQG FHPHQW FRQFUHWH� ,WZDVQHYHU
LQ D SODVWLF VWDWH WKDW FRXOG IORZ LQWR DPROG RU D FRQVWUXFWLRQ RI IRUPZRUN� ,QGHHG� WKHUH LV QR
FOHDU GLYLGLQJ OLQH EHWZHHQ ZKDW FRXOG EH FDOOHG WKH ILUVW FRQFUHWH DQG ZKDW PLJKW EH PRUH
FRUUHFWO\ WHUPHGFHPHQWHG UXEEOH� 5RPDQ FRQFUHWHZDV FRQVWUXFWHG LQ OD\HUVE\SDFNLQJPRU�
WDU E\KDQG LQ DQG DURXQG VWRQHV RI YDULRXV VL]HV� 7KLV DVVHPEO\ZDV IDFHGZLWK FOD\ EULFNV RQ
ERWK VLGHV� XQOHVV LW ZDV EHORZ JUDGH� DQG LQ WKH FDVH RI ZDOOV WKH Z\WKHV RI EULFNV VHUYHG DV
IRUPV IRU WKH ´FRQFUHWHµ �%RHWKLXV DQG :DUG�3HUNLQV� ������ ,W LV NQRZQ WKDW WKH EULFNV KDG
OLWWOH VWUXFWXUDO YDOXH DQGZHUH XVHG WR IDFLOLWDWH FRQVWUXFWLRQ DQG DV VXUIDFH GHFRUDWLRQ� 7KHUH
LV OLWWOH GRXEW WKDW WKH SR]]XRODQLF PDWHULDO PDGH WKLV W\SH RI FRQVWUXFWLRQ SRVVLEOH� DV LW ZDV
XVHG WKURXJKRXW WKH 5RPH�1DSOHV DUHD EXW LV QRW VHHQ LQ QRUWKHUQ ,WDO\ QRU HOVHZKHUH LQ WKH
5RPDQ (PSLUH�

0RVW SXEOLF EXLOGLQJV� LQFOXGLQJ WKH 3DQWKHRQ� DQG IDVKLRQDEOH UHVLGHQFHV LQ 5RPH XVHG
EULFN IDFHG FRQFUHWH FRQVWUXFWLRQ IRU ZDOOV DQG YDXOWV� 7KH GRPHG 3DQWKHRQ� FRQVWUXFWHG LQ
WKH VHFRQG FHQWXU\$�'�� LV FHUWDLQO\ RQH RI WKH VWUXFWXUDOPDVWHUSLHFHV RI DOO WLPH� ,W LV DKLJKO\
VRSKLVWLFDWHG VWUXFWXUH ZLWK PDQ\ ZHLJKW�UHGXFLQJ YRLGV� QLFKHV� DQG VPDOO YDXOWHG VSDFHV�
7KH EXLOGHUV RI WKH 3DQWKHRQ NQHZ HQRXJK WR XVH YHU\ KHDY\ DJJUHJDWHV DW WKH JURXQG OHYHO
DQG RQHV RI GHFUHDVLQJ GHQVLW\ KLJKHU XS LQ WKH ZDOOV DQG LQ WKH GRPH LWVHOI LQ RUGHU WR UHGXFH
WKH ZHLJKW WR EH FDUULHG� 7KH 3DQWKHRQ·V FOHDU VSDQ RI ��� IW GZDUIHG SUHYLRXV VSDQV DQG
FUHDWHG QRWKLQJ OHVV WKDQ DQ DUFKLWHFWXUDO UHYROXWLRQ LQ WHUPV RI WKH ZD\ LQWHULRU VSDFH ZDV
SHUFHLYHG �0DLQVWRQH� �����

3UREDEO\ GXH WR WKH ODFN RI DYDLODELOLW\ RI VLPLODU SR]]XRODQV WKURXJKRXW WKH ZRUOG� WKLV
W\SH RI FRQFUHWH ZDV QRW XVHG HOVHZKHUH DQG VWRQH DQG EULFN PDVRQU\ FRQWLQXHG WR EH WKH
GRPLQDQW FRQVWUXFWLRQPDWHULDOV IRUPRVW RI WKHZRUOG·V VLJQLILFDQW EXLOGLQJV IRUPDQ\ FHQWX�
ULHV� $ W\SH RI FRQFUHWH ZDV ILUVW VHHQ DJDLQ LQ HLJKWHHQWK�FHQWXU\ )UDQFH� ZKHUH VWXFFRHG
UXEEOH PDGH WR HPXODWH WUXH PDVRQU\ EHFDPH IDVKLRQDEOH� )UDQFRLV &RLQWHUDX[� D PDVRQ LQ
/\RQ� VHDUFKHG IRUDQ HFRQRPLFDOPHDQV RIPDNLQJ ILUHSURRIZDOOV E\XVLQJ FHPHQWLWLRXVPRU�
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WDU LQ FRPELQDWLRQZLWK WKH YHU\ DQFLHQW SLVH RU ´UDPPHG HDUWKµ FRQVWUXFWLRQ WHFKQLTXH �&RO�
OLQV� ������ 3LVH FDOOV IRU WKH XVH RI WLPEHU IRUPZRUN WR FRQWDLQ WKH FOD\ RUPXGZKLOH LW LV EHLQJ
FRPSDFWHG� EXW WKH XVH RI QHZ DQG VWURQJHU FHPHQWV PDGH WKH FRPSDFWLQJ SURFHVV XQQHFHV�
VDU\� ,Q ���� -RVHSK$VSGLQ� DQ(QJOLVKPDVRQ� SDWHQWHG DQ LPSURYHG FHPHQWZKLFK KH FDOOHG
3RUWODQG FHPHQW EHFDXVH LW UHVHPEOHG D QDWXUDO VWRQH TXDUULHG RQ WKH QHDUE\ ,VOH RI 3RUWODQG�
,W LV JHQHUDOO\ EHOLHYHG WKDW$VSGLQZDV WKH ILUVW WR XVH KLJK WHPSHUDWXUHV WR KHDW DOXPLQD DQG
VLOLFD PDWHULDOV WR WKH SRLQW RI YLWULILFDWLRQ� ZKLFK UHVXOWHG LQ IXVLRQ� &HPHQW LV VWLOO PDGH WKLV
ZD\ WRGD\� 'XULQJ WKH QLQHWHHQWK FHQWXU\ FRQFUHWH ZDV XVHG IRU PDQ\ EXLOGLQJV LQ (XURSH�
RIWHQ RI DQ LQGXVWULDO QDWXUH� DV WKLV ´QHZµ PDWHULDO GLG QRW KDYH WKH VRFLDO DFFHSWDELOLW\ RI
VWRQH RU EULFN�

��� 7KH 8VH RI 5HLQIRUFLQJ

'LVDJUHHPHQW H[LVWV DPRQJ UHVHDUFKHUV DV WR WKH ILUVW UHDO XVH RI UHLQIRUFLQJ LQ FRQFUHWH�
0RUH RIWHQ WKDQ QRW� WKH FRQVWUXFWLRQ RI VHYHUDO VPDOO URZERDWV E\ -HDQ�/RXLV /DPERW LQ WKH
HDUO\ ����V LV FLWHG DV WKH ILUVW VXFFHVVIXO H[DPSOH� 0U� /DPERW� D JHQWOHPDQ IDUPHU LQ VRXWK�
HUQ )UDQFH� UHLQIRUFHG KLV ERDWV ZLWK LURQ EDUV DQG ZLUH PHVK� +H KDG VRPH SODQV IRU XVLQJ
WKLVPDWHULDO LQ EXLOGLQJ FRQVWUXFWLRQ EHFDXVH KH DSSOLHG IRU DSDWHQW LQ )UDQFHDQG%HOJLXPLQ
����� GHVFULELQJ FRQFUHWH DV IROORZV �&DVVLH� ������

$Q ,PSURYHG %XLOGLQJ0DWHULDO WR EH XVHG DV D 6XEVWLWXWH IRU:RRG LQ1DYDO DQG$UFKL�
WHFWXUDO &RQVWUXFWLRQV DQG DOVR IRU 'RPHVWLF 3XUSRVHV ZKHUH 'DPSQHVV LV WR EH
$YRLGHG�

,Q ���� D SODVWHUHU� :LOOLDP %� :LONLQVRQ RI 1HZFDVWOH�XSRQ�7\QH� HUHFWHG D VPDOO WZR�
VWRU\ VHUYDQW·V FRWWDJH� UHLQIRUFLQJ WKH FRQFUHWH IORRU DQG URRI ZLWK LURQ EDUV DQG ZLUH URSH�
DQG WRRN RXW D SDWHQW RQ WKLV W\SH RI FRQVWUXFWLRQ LQ (QJODQG �&RQGLW� ������ +H EXLOW VHYHUDO
VXFK VWUXFWXUHV DQG LV SURSHUO\ FUHGLWHG ZLWK FRQVWUXFWLQJ WKH ILUVW UHLQIRUFHG FRQFUHWH EXLOG�
LQJ�

,Q ���� -RVHSK0RQLHU� D)UHQFKJDUGHQHU� WRRNRXWDSDWHQWRQ VRPHUHLQIRUFHG JDUGHQ WXEV
DQG ODWHU SDWHQWHG VRPH UHLQIRUFHG EHDPV DQG SRVWV XVHG IRU JXDUGUDLOV IRU URDGV DQG UDLO�
ZD\V� ,W ZDV VXEVHTXHQWO\ VKRZQ WKDW 0RQLHU QHYHU XQGHUVWRRG� DV :LONLQVRQ KDG� WKH QHHG
IRU WKH UHLQIRUFLQJ WR EH QHDU WKH WHQVLOH VLGH RI D EHDP�

7KH ILUVW ZLGHVSUHDG XVH RI 3RUWODQG FHPHQW FRQFUHWH LQ EXLOGLQJV RFFXUUHG XQGHU WKH
GLUHFWLRQ RI WKH )UHQFK EXLOGHU� )UDQFRLV &RLJQHW� +H EXLOW VHYHUDO ODUJH KRXVHV RI FRQFUHWH LQ
(QJODQG DQG )UDQFH LQ WKH SHULRG ���������� DW ILUVW XVLQJ LURQ URGV LQ WKH IORRUV WR NHHS WKH
ZDOOV IURP VSUHDGLQJ� EXW ODWHU XVLQJ WKH URGV DV IOH[XUDO HOHPHQWV �)DUHEURWKHU� �����

7KH ILUVW ODQGPDUN EXLOGLQJ LQ UHLQIRUFHG FRQFUHWH ZDV EXLOW E\ DQ $PHULFDQ PHFKDQLFDO
HQJLQHHU� :LOOLDP (� :DUG� LQ ���������� 7KH KRXVH VWDQGV WRGD\ LQ 3RUW &KHVWHU� 1<� ,W LV
ZHOO�NQRZQ EHFDXVH RI WKH GLOLJHQFH ZLWK ZKLFK 0U� :DUG FRQGXFWHG DOO RI KLV EXVLQHVV� UH�
VHDUFKLQJ DQG GRFXPHQWLQJ HYHU\WKLQJ� +H GHVLUHG D FRQFUHWH KRXVH EHFDXVH KLV ZLIH ZDV
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WHUULEO\ DIUDLG RI ILUH DQG FRPPLVVLRQHG DUFKLWHFW 5REHUW 0RRN IRU WKH GHVLJQ LQ ����� /LNH
&RLJQHW·V EXLOGLQJV� LW ZDV PDGH WR UHVHPEOH PDVRQU\ WR EH VRFLDOO\ DFFHSWDEOH� 0U� :DUG
KDQGOHG DOO WHFKQLFDO DQG FRQVWUXFWLRQ LVVXHV KLPVHOI� FRQGXFWLQJ ORQJ�WHUP ORDG WHVWV DQG
RWKHU H[SHULPHQWV� +HXVHG WKH )UHQFKZRUG IRU FRQFUHWH� EHWRQ� DQG LQ ����GHOLYHUHG DSDSHU
RQ WKH KRXVH WR WKH$PHULFDQ 6RFLHW\ RI0HFKDQLFDO (QJLQHHUV HQWLWOHG ´%HWRQ LQ&RPELQDWLRQ
ZLWK ,URQ $V D %XLOGLQJ0DWHULDO�µ +LV DXGLHQFH� E\ GHILQLWLRQ� ZDV IDU PRUH LQWHUHVWHG LQ WKH
XQLTXH ZDWHU VXSSO\ DQG KHDWLQJ V\VWHPV� ZKLFK KH KDG GHVLJQHG� WKDQ LQ UHLQIRUFHG FRQ�
FUHWH�

,Q ���� *� $� :D\VV� D *HUPDQ EXLOGHU� ERXJKW WKH SDWHQW ULJKWV WR0RQLHU·V V\VWHP DQG
SLRQHHUHG UHLQIRUFHG FRQFUHWH FRQVWUXFWLRQ LQ *HUPDQ\ DQG $XVWULD� SURPRWLQJ WKH :D\VV�
0RQLHU V\VWHP �&ROOLQV� ������ �0DQ\ RI WKHVH EXLOGLQJV ZHUH EXLOW LQ )UDQFH DV ZHOO��

��� 0RQROLWKLF )UDPH &RQVWUXFWLRQ

7KH ODWH QLQHWHHQWK FHQWXU\ VDZ WKH SDUDOOHO GHYHORSPHQW RI UHLQIRUFHG FRQFUHWH IUDPH
FRQVWUXFWLRQ E\*� $�:D\VV LQ*HUPDQ\�$XVWULD� E\ (UQHVW /� 5DQVRPH LQ WKH 8QLWHG 6WDWHV�
DQG E\ )UDQFRLV +HQQHELTXH LQ )UDQFH�

,Q WKH ����V(UQHVW/� 5DQVRPHZDVPDQDJLQJ D VXFFHVVIXO VWRQH FRPSDQ\ �SURGXFLQJFRQ�
FUHWH EORFNV DV DUWLILFLDO VWRQH� LQ 6DQ )UDQFLVFR� +H ILUVW XVHG UHLQIRUFLQJ LQ ����� DQG LQ ����
KH SDWHQWHG D V\VWHP XVLQJ WZLVWHG VTXDUH URGV WR KHOS WKH GHYHORSPHQW RI ERQG EHWZHHQ WKH
FRQFUHWH DQG UHLQIRUFLQJ �&ROOLQV� ������ +LV ODUJHVWZRUNRI WKH WLPHZDV WKH /HODQG 6WDQIRUG�
-U� 0XVHXP DW 6WDQIRUG 8QLYHUVLW\� WKH ILUVW EXLOGLQJ WR XVH H[SRVHG DJJUHJDWH� +H ZDV DOVR
UHVSRQVLEOH IRU VHYHUDO LQGXVWULDO EXLOGLQJV LQ 1HZ -HUVH\ DQG 3HQQV\OYDQLD� VXFK DV WKH
��������� FRQVWUXFWLRQ RI WKH .HOO\ DQG -RQHV 0DFKLQH 6KRS LQ *UHHQVEXUJ� 3HQQV\OYDQLD�

7KH ,QJDOOV %XLOGLQJ� D ODQGPDUN VWUXFWXUH LQ &LQFLQQDWL� ZDV EXLOW LQ ���� XVLQJ D YDULD�
WLRQ RI WKH 5DQVRPH V\VWHP� 'HVLJQHG E\ WKH ILUP RI (O]QHU DQG +HQGHUVRQ� LW ZDV WKH ILUVW
FRQFUHWH VN\VFUDSHU� UHDFKLQJ �� VWRULHV ���� IHHW��

2Q WKH RWKHU VLGH RI WKH$WODQWLF� )UDQFRLV+HQQHELTXH� D VXFFHVVIXOPDVRQ WXUQHG FRQWUDF�
WRU LQ 3DULV� KDG VWDUWHG WR EXLOG UHLQIRUFHG FRQFUHWH KRXVHV LQ WKH ODWH ����V� +H WRRN RXW SDW�
HQWV LQ )UDQFH DQG %HOJLXP IRU WKH +HQQHELTXH V\VWHP RI FRQVWUXFWLRQ DQG SURFHHGHG WR HV�
WDEOLVK DQ HPSLUH RI IUDQFKLVHV LQ PDMRU FLWLHV� +H SURPRWHG WKH PDWHULDO E\ KROGLQJ FRQIHU�
HQFHV DQGGHYHORSLQJ VWDQGDUGVZLWKLQ KLVRZQ FRPSDQ\QHWZRUN� 0RVW RI KLV EXLOGLQJV �OLNH
5DQVRPH·V� ZHUH LQGXVWULDO�

:KHQ WKH IDU�IOXQJ FRPSDQ\ ZDV DW LWV· SHDN� +HQQHELTXH ZDV IXOILOOLQJ PRUH WKDQ ����
FRQWUDFWV DQQXDOO\ �&ROOLQV� ������ 0RUH WKDQ DQ\ RWKHU LQGLYLGXDO KH ZDV UHVSRQVLEOH IRU WKH
UDSLG JURZWK RI UHLQIRUFHG FRQFUHWH FRQVWUXFWLRQ LQ (XURSH�

��� $ 5HLQIRUFHG &RQFUHWH $UFKLWHFWXUH

,I +HQQHELTXH ZDV UHVSRQVLEOH IRU WKH DFFHSWDELOLW\ RI UHLQIRUFHG FRQFUHWH DV D EXLOGLQJ
PDWHULDO� WKHQ LW ZDV $XJXVWH )HUUHW ZKRPDGH LW DFFHSWDEOH DV DQ DUFKLWHFWXUDO PDWHULDO� 7KH
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ZRUNV RI )HUUHW LQFOXGH QRW RQO\ IDFWRULHV DQG DSDUWPHQW EXLOGLQJV� EXW DOVR PXVHXPV�
FKXUFKHV� DQG WKHDWHUV� +LV EHWWHU NQRZQ ZRUNV DUH LQ RU DURXQG 3DULV� VXFK DV WKH GHOLFDWHO\
IDFDGHG DSDUWPHQW EXLOGLQJ DW �� ELV5XH )UDQNOLQ� FRPSOHWHG LQ ����� -XVWD IHZ\HDUV ODWHUKH
GHVLJQHG WKH EXON\� PDVVLYH�ORRNLQJ� EXW VSDFLRXV 7KHDWUH &KDPSV (O\VHH�

1RWUH 'DPH GX5DLQF\� FRQVWUXFWHG LQ ����� UHSUHVHQWHG D VLJQLILFDQW GHSDUWXUH IURP DQ\�
WKLQJ EXLOW LQ FRQFUHWH EHIRUH DQG LV JHQHUDOO\ UHJDUGHG DV D PDVWHUSLHFH RI DUFKLWHFWXUDO GH�
VLJQ� 7KH ORIW\ DUFKHG FHLOLQJV DQG WKH VOHQGHU FROXPQVZHUH YHU\ FRQYLQFLQJ VWDWHPHQWV DV WR
WKH SURZHVV RI WKLV QHZO\ DFFHSWHG EXLOGLQJ PDWHULDO�

��� 6KHOO &RQVWUXFWLRQ

5HLQIRUFHG FRQFUHWH SHUPLWWHG WKH GHYHORSPHQW RI DQ HQWLUHW\ QHZ EXLOGLQJ IRUP�WKH WKLQ
VKHOO� ,Q ���� (GXDUGR 7RUURMD� WKH EULOOLDQW 6SDQLVK HQJLQHHU� GHVLJQHG D ORZ�ULVH GRPH RI
����LQ WKLFNQHVV DQG ����IW VSDQ IRU WKH PDUNHW DW $OJHFLUDV� XVLQJ VWHHO FDEOHV IRU D WHQVLRQ
ULQJ� 7RUURMD ZDV DOVR UHVSRQVLEOH IRU WKH VWDWLFDOO\ HOHJDQW FDQWLOHYHUHG VWDGLXP URRI DW WKH
0DGULG +LSSRGURPH LQ �����

$W DERXW WKH VDPH WLPH WKH ,WDOLDQ DUFKLWHFW�HQJLQHHU� 3LHU /XLJL 1HUYL� EHJDQ EXLOGLQJ KLV
IDPRXV KDQJDUV IRU WKH ,WDOLDQ $LU )RUFH� $W ILUVW WKHVH ZHUH FDVW LQ VLWX� EXW PRVW RI 1HUYL·V
ZRUN� LQFOXGLQJ WKH([KLELWLRQ+DOO DW 7XULQ DQG WKH WZR VSRUWV SDODFHV LQ5RPH� ZDVSULPDUL�
O\ RI SUHFDVW FRQVWUXFWLRQ�

7KH PDVWHU RI WKH FRQFUHWH VKHOO� ZLWKRXW GLVSXWH� ZRXOG EH WKH 6SDQLVK�ERUQPDWKHPDWL�
FLDQ�HQJLQHHU�DUFKLWHFW� )HOL[&DQGHOD� 3UDFWLFLQJPRVWO\ LQ0H[LFR&LW\� KH GHVLJQHG WKH&RV�
PLF 5D\ /DERUDWRU\� ZLWK D ��� LQFK WKLFN VKHOO URRI� IRU WKH 8QLYHUVLW\ RI 0H[LFR &LW\� +H
DGRSWHG WKH K\SHUEROLF SDUDERORLG IRUP DV KLV WUDGHPDUN DQG� PDNLQJ XVH RI IDYRUDEOH ODERU
FRVWV� EXLOWPDQ\ IDFWRULHV DQG FKXUFKHV LQ DQG DURXQG0H[LFR&LW\ XVLQJ WKLV IRUP� +LVPRVW
VWULNLQJ EXLOGLQJ LV WKH UHVWDXUDQW DW ;RFKLPLOFR� EXLOW LQ ����� FRQVLVWLQJ RI VL[ LGHQWLFDO SDUD�
ERORLG YDXOWV�

��� )XUWKHU 8VHV RI &RQFUHWH LQ 0RGHUQ $UFKLWHFWXUH

$V D \RXQJ DUFKLWHFW /H &RUEXVLHU ZRUNHG SDUW�WLPH LQ 3HUUHW·V RIILFH EXW ZDV DOZD\V DW
RGGV ZLWK KLV HPSOR\HU� KDYLQJ QR XVH IRU WKH HVSRXVHG FODVVLFDO EDVLV IRU GHVLJQ �&ROOLQV�
������ /H &RUEXVLHUZDV ODWHU WR EHFRPH WKHPRVW KLJKO\ UHJDUGHG DUFKLWHFW RI WKH PRGHUQ HUD�
EXLOGLQJ DOPRVW H[FOXVLYHO\ LQ UHLQIRUFHG FRQFUHWH� $PRQJ KLV FHOHEUDWHG ZRUNV DUH WKH 9LOOD
6DYR\H �RI IODW SODWH FRQVWUXFWLRQ� ������ WKH KRXVLQJ EORFNV RQ SLORWLV DW1DQWHV DQG0DUVHLOOH
�ODWH ����V�� WKH &KDSHO DW 5RQFKDPS �ZLWK ZDOOV RI FRQFUHWHG PDVRQU\ FRQVWUXFWLRQ� ������
WKH PRQDVWHU\ RI /D 7RXUHWWH ������� DQG WKH JRYHUQPHQW FRPSOH[ DW &KDQGLJDUK LQ ,QGLD
������� 0RUH VR WKDQ KLV FRQWHPSRUDULHV� /H &RUEXVLHU ZDV LQYROYHG ZLWK WKH SOD\ RI QDWXUDO
OLJKW DV D GHVLJQ HOHPHQW� DQG FRQFUHWH ZLWK LWV YDULDEOH VXUIDFH WH[WXUH SURYLGHG DQ H[FHOOHQW
PHGLXP IRU KLV HIIRUWV�

)UDQN /OR\G :ULJKW GHFODUHG WKH SULPH DVVHWV RI UHLQIRUFHG FRQFUHWH WR EH LWV IRUPDELOLW\
DQGPRQROLWKLF SURSHUW\ RI FRQVWUXFWLRQ� EXW KH GLG QRW WDNH DGYDQWDJH RI WKLV XQWLO ODWH LQ KLV
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FDUHHU� +H ZDV WKH ILUVW WR H[SORLW WKH FDQWLOHYHU DV D GHVLJQ IHDWXUH PDGH SRVVLEOH E\ WKH FRQ�
WLQXRXV QDWXUH RI UHLQIRUFHG FRQFUHWH FRQVWUXFWLRQ� 7KH .DXIPDQ+RXVH �)DOOLQJZDWHU�� EXLOW
LQ ����� LV D WRXU GH IRUFH LQ WKH XVH RI WKH FDQWLOHYHU� 7KLQ VODEV VHHP WR SURMHFW EH\RQG WKH
SRVVLEOH� SHUKDSV FRQVWUXFWHG FRQWDLQLQJ DV PXFK VWHHO DV FRQFUHWH�

,Q ����0LHV YDQ GHU 5RKH KDG SURSRVHG WKH LGHD RI D VWUXFWXUDO FRUH IRU D KLJK�ULVH EXLOG�
LQJZLWK FDQWLOHYHUHG IORRU VODEV �'UH[OHU� ������ EXW LW ZDV QRW XQWLO ���� WKDW:ULJKW EURXJKW
WKH LGHD WR IUXLWLRQZLWKKLV GHVLJQ IRU WKH -RKQVRQ:D[7RZHU DW5DFLQH�:LVFRQVLQ� 7KHHQWLUH
-RKQVRQ:D[ KHDGTXDUWHUV FRPSOH[ZDV KDLOHG DV EHLQJ DPRQJ WKH EHVW RI:ULJKW·V FUHDWLRQV�

:ULJKW·V FODLP WR DQ RUJDQLF EDVLV IRU KLV GHVLJQV DQG WKH QHHG WR H[SORLW WKH ´SODVWLFµ QD�
WXUH RI UHLQIRUFHG FRQFUHWH UHDFKHG D KLJK SRLQW ZLWK KLV GHVLJQ RI WKH *XJJHQKHLP0XVHXP
LQ ����� 7KH PRQXPHQWDO VSLUDO IRUP EHFDPH DQ RYHUQLJKW 1HZ <RUN &LW\ ODQGPDUN�

��� +LJK�VWUHQJWK &RQFUHWH DQG +LJK�5LVH %XLOGLQJV

+LJK�ULVH FRQVWUXFWLRQ LQ FRQFUHWH SURJUHVVHG VORZO\ IRUZDUG IURP WKH ,QJDOOV %XLOGLQJ LQ
����� 7KH JLDQWV DQG PLGJLDQWV RI WKH ����V ZHUH DOO RI VWHHO FRQVWUXFWLRQ� 7KH -RKQVRQ:D[
7RZHU� KRZHYHU� SURYLGHG WKH LPSHWXV IRU %HUWUDQG *ROGEHUJ·V WZLQ WRZHUV RI 0DULQD &LW\�
WKRXJKRQDYDVWO\ GLIIHUHQW VFDOH� 7KH&KLFDJR��VWRU\KLJK�ULVH� HUHFWHG LQ����� KHUDOGHG WKH
EHJLQQLQJ RI WKH XVH RI UHLQIRUFHG FRQFUHWH LQPRGHUQ VN\VFUDSHUV DQGZLWK LW� FRPSHWLWLRQ IRU
WKH VWHHO IUDPH� 3ODFH 9LFWRULD LQ0RQWUHDO� FRQVWUXFWHG LQ ����� UHDFKHG KHLJKW RI ��� IW XWLOL]�
LQJ ���� SVL FRQFUHWH LQ WKH FROXPQV� &RQFUHWHV RI KLJKHU VWUHQJWK SURYHG WR EH WKH NH\ WR LQ�
FUHDVHG KHLJKW� SHUPLWWLQJ DV WKH\ GR D UHDVRQDEOH FROXPQ VL]H RQ WKH IORRUV EHORZ� 2QH 6KHOO
3OD]D LQ +RXVWRQ WRSSHG RXW DW ��� IW LQ ���� XVLQJ ���� SVL FRQFUHWH� 7KH &KLFDJH DUHD� ZLWK
LWV SOHQWLIXO VXSSO\ RI KLJK TXDOLW\ IO\ DVK �ZKLFK KHOSV WR DFKLHYH DPRUHZRUNDEOH FRQFUHWH DW
ORZHUZDWHU�FHPHQW UDWLRV�� KDV VSDZQHG WKH JUHDWHVW FRQFHQWUDWLRQ RI WDOO UHLQIRUFHG FRQFUHWH
EXLOGLQJV� 7KH ���VWRU\/DNH3RLQW7RZHUV XVHG ����SVL FRQFUHWH WR UHDFK ��� IW LQ����� :DWHU
7RZHU 3ODFH UHDFKHG ��� IHHW LQ ���� ZLWK FRQFUHWH VWUHQJWKV DV KLJK DV ���� SVL WKDQNV WR D
VXSHUSODVWLFL]LQJ DGPL[WXUH �VHH 6HFWLRQ �����

,Q ���� WKH 6FRWLD 3OD]D%XLOGLQJ LQ7RURQWRZDV FRPSOHWHG WR DKHLJKW RI ��� IW� ,Q ���� WZR
PRUH WRZHUV LQ &KLFDJR H[FHHGHG ��� IW� 7KH WDOOHU RI WKHVH LV WKH EXLOGLQJ DW ��� 6� :DFNHU
'ULYH VKRZQ QH[W WR WKH 6HDUV 7RZHU� (YHQ WDOOHU EXLOGLQJV DUH QRZ SODQQHG IRU 1HZ <RUN�
&KLFDJR� DQG 7RN\R XVLQJ FRQFUHWHV RI ������ SVL DQG KLJKHU�
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�� +LVWRU\ RI &RQFUHWH %XLOGLQJ &RQVWUXFWLRQ

��� 3URSHUWLHV RI &RQFUHWH

&RQFUHWH LV DQ DUWLILFLDO FRQJORPHUDWH VWRQH PDGH HVVHQWLDOO\ RI 3RUWODQG FHPHQW� ZDWHU�
DQGDJJUHJDWHV� :KHQ ILUVWPL[HG WKHZDWHU DQGFHPHQW FRQVWLWXWH DSDVWHZKLFK VXUURXQGVDOO
WKH LQGLYLGXDOSLHFHVRI DJJUHJDWH WRPDNHDSODVWLFPL[WXUH� $ FKHPLFDO UHDFWLRQ FDOOHGK\GUD�
WLRQ WDNHV SODFH EHWZHHQ WKH ZDWHU DQG FHPHQW� DQG FRQFUHWH QRUPDOO\ FKDQJHV IURP D SODVWLF
WR D VROLG VWDWH LQ DERXW� KRXUV� 7KHUHDIWHU WKH FRQFUHWH FRQWLQXHV WRJDLQ VWUHQJWKDV LW FXUHV� $
W\SLFDO VWUHQJWK�JDLQ FXUYH LV VKRZQ LQ )LJXUH ��� 7KH LQGXVWU\ KDV DGRSWHG WKH ���GD\
VWUHQJWK DV D UHIHUHQFH SRLQW� DQG VSHFLILFDWLRQV RIWHQ UHIHU WR FRPSUHVVLRQ WHVWV RI F\OLQGHUV RI
FRQFUHWH ZKLFK DUH FUXVKHG �� GD\V DIWHU WKH\ DUH PDGH� 7KH UHVXOWLQJ VWUHQJWK LV JLYHQ WKH
GHVLJQDWLRQ I·F

$JH �GD\V�
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����

����

����

����

&
RP

SU
HV
VL
YH

6W
UH
QJ

WK
��
�

��
�G
D\
�

)LJXUH ��� 7\SLFDO VWUHQJWK�JDLQ FXUYH�

'XULQJ WKH ILUVWZHHN WR �� GD\V RI FXULQJ LW LV LPSRUWDQW WKDW WKH FRQFUHWH QRW EH SHUPLWWHG
WR IUHH]H RU GU\ RXW EHFDXVH HLWKHU RI WKHVH� RFFXUUHQFHV ZRXOG EH YHU\ GHWULPHQWDO WR WKH
VWUHQJWK GHYHORSPHQW RI WKH FRQFUHWH� 7KHRUHWLFDOO\� LI NHSW LQ D PRLVW HQYLURQPHQW� FRQFUHWH
ZLOO JDLQ VWUHQJWK IRUHYHU� KRZHYHU� LQSUDFWLFDO WHUPV� DERXW ���RI LWV VWUHQJWK LVJDLQHG LQ WKH
ILUVW �� GD\V�

&RQFUHWH KDV DOPRVW QR WHQVLOH VWUHQJWK �XVXDOO\PHDVXUHG WR EH DERXW �� WR ���RI LWV FRP�
SUHVVLYH VWUHQJWK�� DQG IRU WKLV UHDVRQ LW LV DOPRVWQHYHU XVHGZLWKRXW VRPH IRUPRI UHLQIRUFLQJ�
,WV FRPSUHVVLYH VWUHQJWKGHSHQGVXSRQPDQ\ IDFWRUV� LQFOXGLQJ WKH TXDOLW\DQGSURSRUWLRQVRI
WKH LQJUHGLHQWV DQG WKH FXULQJ HQYLURQPHQW� 7KH VLQJOH PRVW LPSRUWDQW LQGLFDWRU RI VWUHQJWK
LV WKH UDWLR RI WKHZDWHU XVHG FRPSDUHG WR WKH DPRXQW RI FHPHQW� %DVLFDOO\� WKH ORZHU WKLV UDWLR
LV� WKH KLJKHU WKH ILQDO FRQFUHWH VWUHQJWKZLOO EH� �7KLV FRQFHSWZDV GHYHORSHG E\'XII$EUDPV
RI 7KH3RUWODQG&HPHQW$VVRFLDWLRQ LQ WKH HDUO\ ����V DQG LV LQZRUOGZLGH XVH WRGD\�� $PLQL�
PXP Z�F UDWLR �ZDWHU�WR�FHPHQW UDWLR� RI DERXW ��� E\ ZHLJKW LV QHFHVVDU\ WR HQVXUH WKDW WKH
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ZDWHU FRPHV LQWR FRQWDFW ZLWK DOO FHPHQW SDUWLFOHV �WKXV DVVXULQJ FRPSOHWH K\GUDWLRQ�� ,Q
SUDFWLFDO WHUPV� W\SLFDO YDOXHV DUH LQ WKH ��� WR ��� UDQJH LQ RUGHU WR DFKLHYH D ZRUNDEOH FRQVLV�
WHQF\ VR WKDW IUHVK FRQFUHWH FDQ EH SODFHG LQ WKH IRUPV DQG DURXQG FORVHO\ VSDFHG UHLQIRUFLQJ
EDUV�

7\SLFDO VWUHVV�VWUDLQ FXUYHV IRU YDULRXV FRQFUHWH VWUHQJWKV DUH VKRZQ LQ )LJXUH ��� 0RVW
VWUXFWXUDO FRQFUHWHV KDYH I·F YDOXHV LQ WKH ���� WR ���� SVL UDQJH� +RZHYHU� ORZHUVWRU\ FRO�
XPQV RI KLJK�ULVH EXLOGLQJV ZLOO VRPHWLPHV XWLOL]H FRQFUHWHV RI ������ RU ������ SVL WR UHGXFH
WKH FROXPQGLPHQVLRQVZKLFKZRXOG RWKHUZLVH EH LQRUGLQDWHO\ ODUJH� (YHQ WKRXJK )LJXUH ��
LQGLFDWHV WKDW WKH PD[LPXP VWUDLQ WKDW FRQFUHWH FDQ VXVWDLQ EHIRUH LW FUXVKHV YDULHV LQYHUVHO\
ZLWK VWUHQJWK� D YDOXH RI ����� LV XVXDOO\ WDNHQ �DV D VLPSOLI\LQJPHDVXUH� IRU XVH LQ WKH GHYHO�
RSPHQW RI GHVLJQ HTXDWLRQV�

)LJXUH ���� 6WUHVV YHUVXV 6WUDLQ FXUYHV�

%HFDXVH FRQFUHWH KDV QR OLQHDU SRUWLRQ WR LWV VWUHVV�VWUDLQ FXUYH� LW LV GLIILFXOW WR PHDVXUH D
SURSHUPRGXOXV RI HODVWLFLW\ YDOXH� )RU FRQFUHWHV XS WR DERXW ���� SVL LW FDQ EH DSSUR[LPDWHG
DV

( 
 ��Z��� I�F¯ ������

ZKHUH Z LV WKH XQLW ZHLJKW �SFI�� I·F LV WKH F\OLQGHU VWUHQJWK �SVL�� �,W LV LPSRUWDQW WKDW WKH
XQLWVRI I·F EHH[SUHVVHG LQSVL DQGQRWNVLZKHQHYHU WKH VTXDUH URRW LV WDNHQ�� 7KHZHLJKWGHQVL�
W\ RI UHLQIRUFHG FRQFUHWH XVLQJ QRUPDO VDQG DQG VWRQH DJJUHJDWHV LV DERXW ��� SFI� ,I � SFI RI
WKLV LV DOORZHG IRU WKH VWHHO DQG Z LV WDNHQ DV ��� LQ (TXDWLRQ ������ WKHQ
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( YDOXHV WKXV FRPSXWHG KDYH SURYHQ WR EH DFFHSWDEOH IRU XVH LQ GHIOHFWLRQ FDOFXODWLRQV�

$V FRQFUHWH FXUHV LW VKULQNV EHFDXVH WKHZDWHU QRWXVHG IRU K\GUDWLRQ JUDGXDOO\ HYDSRUDWHV
IURP WKH KDUGHQHGPL[� )RU ODUJH FRQWLQXRXV HOHPHQWV VXFK VKULQNDJH FDQ UHVXOW LQ WKH GHYHO�
RSPHQWRI H[FHVV WHQVLOH VWUHVV� SDUWLFXODUO\ LI D KLJKZDWHU FRQWHQW EULQJV DERXW D ODUJH VKULQN�
DJH� &RQFUHWH� OLNH DOOPDWHULDOV� DOVRXQGHUJRHV YROXPH FKDQJHVGXH WR WKHUPDO HIIHFWV� DQG LQ
KRW ZHDWKHU WKH KHDW IURP WKH H[RWKHUPLF K\GUDWLRQ SURFHVV DGGV WR WKLV SUREOHP� 6LQFH FRQ�
FUHWH LV ZHDN LQ WHQVLRQ� LW ZLOO RIWHQ GHYHORS FUDFNV GXH WR VXFK VKULQNDJH DQG WHPSHUDWXUH
FKDQJHV� )RU H[DPSOH� ZKHQ D IUHVKO\ SODFHG FRQFUHWH VODE�RQ�JUDGH H[SDQGV GXH WR WHPSHU�
DWXUH FKDQJH� LW GHYHORSV LQWHUQDO FRPSUHVVLYH VWUHVVHV DV LW RYHUFRPHV WKH IULFWLRQ EHWZHHQ LW
DQG WKH JURXQG VXUIDFH� /DWHU ZKHQ WKH FRQFUHWH FRROV ODQG VKULQNV DV LW KDUGHQV� DQG WULHV WR
FRQWUDFW� LW LV QRW VWURQJ HQRXJK LQ WHQVLRQ WR UHVLVW WKH VDPH IULFWLRQDO IRUFHV� )RU WKLV UHDVRQ
FRQWUDFWLRQ MRLQWV DUH RIWHQ XVHG WR FRQWURO WKH ORFDWLRQ RI FUDFNV WKDW LQHYLWDEO\ RFFXU DQG VR�
FDOOHG WHPSHUDWXUH DQG VKULQNDJH UHLQIRUFHPHQW LV SODFHG LQ GLUHFWLRQVZKHUH UHLQIRUFLQJ KDV
QRW DOUHDG\ EHHQ VSHFLILHG IRU RWKHU UHDVRQV� 7KH SXUSRVH RI WKLV UHLQIRUFLQJ LV WR DFFRPPR�
GDWH WKH UHVXOWLQJ WHQVLOH VWUHVVHV DQG WR PLQLPL]H WKH ZLGWK RI FUDFNV WKDW GR GHYHORS�

,QDGGLWLRQ WRVWUDLQV FDXVHG E\VKULQNDJH DQG WKHUPDO HIIHFWV� FRQFUHWH DOVRGHIRUPVGXH WR
FUHHS� &UHHS LV ,QFUHDVLQJ GHIRUPDWLRQ WKDW WDNHV SODFHZKHQ DPDWHULDO VXVWDLQV D KLJK VWUHVV
OHYHO RYHU D ORQJ WLPH SHULRG� :KHQHYHU FRQVWDQWO\ DSSOLHG ORDGV �VXFK DV GHDG ORDGV� FDXVH
VLJQLILFDQW FRPSUHVVLYH VWUHVVHV WR RFFXU� FUHHS ZLOO UHVXOW� ,Q D EHDP� IRU H[DPSOH� WKH DGGL�
WLRQDO ORQJWHUPGHIOHFWLRQGXH WR FUHHSFDQEHDVPXFKDV WZRWLPHV WKH LQLWLDO HODVWLFGHIOHFWLRQ
7KH ZD\ WR DYRLG WKLV LQFUHDVHG GHIRUPDWLRQ LV WR NHHS WKH VWUHVVHV GXH WR VXVWDLQHG ORDGV DW D
ORZ OHYHO� 7KLV LV XVXDOO\ GRQH E\ DGGLQJ FRPSUHVVLRQ VWHHO�

��� 0L[ 3URSRUWLRQV

7KH LQJUHGLHQWV RI FRQFUHWH FDQ EH SURSRUWLRQHG E\ ZHLJKW RU YROXPH� 7KH JRDO LV WR SUR�
YLGH WKH GHVLUHG VWUHQJWK DQG ZRUNDELOLW\ DW PLQLPXP H[SHQVH� 6RPHWLPHV WKHUH DUH VSHFLDO
UHTXLUHPHQWV VXFK DV DEUDVLRQ UHVLVWDQFH� GXUDELOLW\ LQ KDUVK FOLPDWHV� RU ZDWHU LPSHUPHDELO�
LW\� EXW WKHVH SURSHUWLHV DUH XVXDOO\ UHODWHG WRVWUHQJWK� 6RPHWLPHV FRQFUHWHVRI KLJKHU VWUHQJWK
DUH VSHFLILHG HYHQ WKRXJK D ORZHU I·F YDOXH ZRXOG KDYH PHW DOO VWUXFWXUDO UHTXLUHPHQWV�

$VPHQWLRQHGSUHYLRXVO\� D ORZZDWHU�WR�FHPHQW UDWLR LVQHHGHG WRDFKLHYH VWURQJFRQFUHWH�
,WZRXOG VHHP WKHUHIRUH WKDW E\PHUHO\ NHHSLQJ WKH FHPHQW FRQWHQWKLJK RQH FRXOG XVH HQRXJK
ZDWHU IRU JRRG ZRUNDELOLW\ DQG VWLOO KDYH D ORZ Z�F UDWLR� 7KH SUREOHP LV WKDW FHPHQW LV WKH
PRVW FRVWO\ RI WKH EDVLF LQJUHGLHQWV� 7KH GLOHPPD LV HDVLO\ VHHQ LQ WKH VFKHPDWLF JUDSKV RI
)LJXUH ���
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6LQFH ODUJHU DJJUHJDWH VL]HV KDYH UHODWLYHO\ VPDOOHU VXUIDFH DUHDV �IRU WKH FHPHQW SDVWH WR
FRDW� DQG VLQFH OHVV ZDWHU PHDQV OHVV FHPHQW� LW LV RIWHQ VDLG WKDW RQH VKRXOG XVH WKH ODUJHVW
SUDFWLFDO DJJUHJDWH VL]H DQG WKH VWLIIHVW SUDFWLFDOPL[� �0RVW EXLOGLQJ HOHPHQWV DUH FRQVWUXFWHG
ZLWK DPD[LPXP DJJUHJDWH VL]H RI ��� WR � LQ� ODUJHU VL]HV EHLQJ SURKLELWHG E\ WKH FORVHQHVV RI
WKH UHLQIRUFLQJ EDUV��

$JRRG LQGLFDWLRQ RI WKHZDWHU FRQWHQW RI DPL[ ODQG WKXV WKHZRUNDELOLW\� FDQEH KDG IURP
D VWDQGDUG VOXPS WHVW� ,Q WKLV WHVW D PHWDO FRQH �� LQ WDOO LV ILOOHG ZLWK IUHVK FRQFUHWH LQ D VSHFL�
ILHG PDQQHU� :KHQ WKH FRQH LV OLIWHG� WKH PDVV RI FRQFUHWH ´VOXPSVµ GRZQZDUG �)LJXUH ���
DQG WKH YHUWLFDO GURS LV UHIHUUHG WR DV WKH VOXPS� 0RVW FRQFUHWHPL[HV KDYH VOXPSV LQ WKH �� WR
��LQ UDQJH�

)LJXUH ��� 6OXPS 7HVW��

��� 3RUWODQG &HPHQW

7KH UDZ LQJUHGLHQWV RI 3RUWODQG FHPHQW DUH LURQ RUH� OLPH� DOXPLQD DQG VLOLFD� ZKLFK DUH
XVHG LQ YDULRXV SURSRUWLRQV GHSHQGLQJ XSRQ WKH W\SH RI FHPHQW EHLQJ PDGH� 7KHVH DUH
JURXQG XS DQG ILUHG LQ D NLOQ WR SURGXFH D FOLQNHU� $IWHU FRROLQJ� WKH FOLQNHU LV YHU\ ILQHU\
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JURXQG �WR DERXW WKH WH[WXUH RI WDOFXP SRZGHU� DQG D VPDOO DPRXQW RI J\SVXP LV DGGHG WR
UHWDUG WKH LQLWLDO VHWWLQJ WLPH� 7KHUH DUH ILYH EDVLF W\SHV RI 3RUWODQG FHPHQW LQ XVH WRGD\�

7\SH , *HQHUDO SXUSRVH

7\SH ,, 6XOIDWH UHVLVWLQJ� FRQFUHWH LQ FRQWDFW ZLWK KLJK VXOIDWH VRLOV

7\SH ,,, +LJK HDUO\ VWUHQJWK� ZKLFK JDLQV VWUHQJWK IDVWHU WKDQ 7\SH ,�
(QDEOLQJ IRUPV WR EH UHPRYHG VRRQHU

7\SH ,9 /RZ KHDW RI K\GUDWLRQ� IRU XVH LQ PDVVLYH FRQVWUXFWLRQ

7\SH 9 6HYHUH VXOIDWH UHVLVWLQJ

7\SH , LV WKH OHDVW H[SHQVLYH DQG LV XVHG IRU WKH PDMRULW\ RI FRQFUHWH VWUXFWXUHV� 7\SH ,,, LV
DOVR IUHTXHQWO\ HPSOR\HG EHFDXVH LW HQDEOHV IRUPV WREH UHXVHG TXLFNO\� DOORZLQJ FRQVWUXFWLRQ
WLPH WREH UHGXFHG� ,W LV LPSRUWDQW WRQRWH WKDWZKLOH 7\SH ,, JDLQV VWUHQJWK IDVWHU WKDQ7\SH ,� LW
GRHV QRW WDNH LWV LQLWLDO VHW DQ\ VRRQHU��

��� $JJUHJDWHV

)LQH DJJUHJDWH �VDQG� LV PDGH XS RI SDUWLFOHV ZKLFK FDQ SDVV WKURXJK D ��� LQ VLHYH� FRDUVH
DJJUHJDWHV DUH ODUJHU WKDQ ��� LQFK LQ VL]H� $JJUHJDWHV VKRXOGEH FOHDQ� KDUG� DQGZHOO�JUDGHG�
ZLWKRXWQDWXUDO FOHDYDJHSODQHV VXFK DV WKRVH WKDW RFFXU LQ VODWH RU VKDOH� 7KH TXDOLW\ RI DJJUH�
JDWHV LV YHU\ LPSRUWDQW VLQFH WKH\PDNH XS DERXW �� WR ��� RI WKH YROXPH RI WKH FRQFUHWH� LW LV
LPSRVVLEOH WRPDNH JRRG FRQFUHWH ZLWK SRRU DJJUHJDWHV� 7KH JUDGLQJ RI ERWK ILQH DQG FRDUVH
DJJUHJDWH LV YHU\ VLJQLILFDQW EHFDXVH KDYLQJ D IXOO UDQJH RI VL]HV UHGXFHV WKH DPRXQWRI FHPHQW
SDVWH QHHGHG� :HOO�JUDGHG DJJUHJDWHV WHQG WR PDNH WKH PL[ PRUH ZRUNDEOH DV ZHOO�

1RUPDO FRQFUHWH LV PDGH XVLQJ VDQG DQG VWRQHV� EXW OLJKWZHLJKW FRQFUHWH FDQ EHPDGH XV�
LQJ LQGXVWULDO E\�SURGXFWV VXFK DV H[SDQGHG VODJ RU FOD\ DV OLJKWZHLJKW DJJUHJDWHV� 7KLV FRQ�
FUHWH ZHLJKV RQO\ �� WR ��� SFI DQG KLJK VWUHQJWKV DUH PRUH GLIILFXOW WR DFKLHYH EHFDXVH RI WKH
ZHDNHU DJJUHJDWHV� +RZHYHU� FRQVLGHUDEOH VDYLQJV FDQ EH UHDOL]HG LQ WHUPV RI WKH EXLOGLQJ
VHOI�ZHLJKW� ZKLFK PD\ EH YHU\ LPSRUWDQW ZKHQ EXLOGLQJ RQ FHUWDLQ W\SHV RI VRLO� ,QVXODWLQJ
FRQFUHWH LV PDGH XVLQJ SHUOLWH DQG YHUPLFXOLWH� LW ZHLJKV RQO\ DERXW �� WR �� SFI DQG KDV QR
VWUXFWXUDO YDOXH�

��� $GPL[WXUHV

$GPL[WXUHV DUH FKHPLFDOV ZKLFK DUH DGGHG WR WKH PL[ WR DFKLHYH VSHFLDO SXUSRVHV RU WR
PHHW FHUWDLQ FRQVWUXFWLRQ FRQGLWLRQV� 7KHUH DUH EDVLFDOO\ IRXU W\SHV� DLU�HQWUDLQLQJ DJHQWV�
ZRUNDELOLW\ DJHQWV� UHWDUGLQJ DJHQWV� DQG DFFHOHUDWLQJ DJHQWV�

,Q FOLPDWHV ZKHUH WKH FRQFUHWH ZLOO EH H[SRVHG WR IUHH]H�WKDZ F\FOHV DLU LV GHOLEHUDWHO\
PL[HG LQZLWK WKH FRQFUHWH LQ WKH IRUPRI ELOOLRQV RI WLQ\ DLU EXEEOHV DERXW ����� LQ LQGLDPHWHU�
7KH EXEEOHV SURYLGH LQWHUFRQQHFWHG SDWKZD\V VR WKDW ZDWHU QHDU WKH VXUIDFH FDQ HVFDSH DV LW
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H[SDQGV GXH WR IUHH]LQJ WHPSHUDWXUHV� :LWKRXW DLU�HQWUDLQLQJ� WKH VXUIDFH RI FRQFUHWH ZLOO DO�
PRVW DOZD\V VSDOO RII ZKHQ VXEMHFWHG WR UHSHDWHG IUHH]LQJ DQG WKDZLQJ� �$LU�HQWUDLQLQJ DOVR
KDV WKH YHU\ EHQHILFLDO VLGH HIIHFW RI LQFUHDVLQJ ZRUNDELOLW\ ZLWKRXW DQ LQFUHDVH LQ WKH ZDWHU
FRQWHQW�� (QWUDLQHG DLU LV QRW WR EH FRQIXVHG ZLWK HQWUDSSHG DLU� ZKLFK FUHDWHV PXFK ODUJHU
YRLGV DQG LV FDXVHG E\ LPSURSHU SODFHPHQW DQG FRQVROLGDWLRQ RI WKH FRQFUHWH� (QWUDSSHG DLU�
XQOLNH HQWUDLQHG DLU� LV QHYHU EHQHILFLDO�

:RUNDELOLW\ DJHQWV� ZKLFK LQFOXGH ZDWHUUHGXFLQJ DJHQWV DQG SODVWLFL]HUV� VHUYH WR UHGXFH
WKH WHQGHQF\ RI FHPHQW SDUWLFOHV WR ELQG WRJHWKHU LQ IORFV DQG WKXV HVFDSH FRPSOHWH K\GUDWLRQ�
)O\ DVK� D E\�SURGXFW RI WKH EXUQLQJ RI FRDO WKDW KDV VRPH FHPHQWLWLRXV SURSHUWLHV� LV RIWHQ
XVHG WR DFFRPSOLVK D VLPLODU SXUSRVH� 6XSHUSODVWLFL]HUV DUH UHODWLYHO\ QHZ DGPL[WXUHVZKLFK
ZKHQ DGGHG WR D PL[WXUH VHUYH WR LQFUHDVH WKH VOXPS JUHDWO\� PDNLQJ WKHPL[WXUH YHU\ VRXS\
IRU D VKRUW WLPH DQG HQDEOLQJ D ORZ�ZDWHU�FRQWHQW WRU RWKHUZLVH YHU\ VWLII� FRQFUHWH WR EH HDVLO\
SODFHG� 6XSHUSODVWLFL]HUV DUH UHVSRQVLEOH IRU WKH UHFHQW GHYHORSPHQW RI YHU\ KLJK VWUHQJWK
FRQFUHWHV� VRPH LQ H[FHVV RI ������ SVL EHFDXVH WKH\ JUHDWO\ UHGXFH WKH QHHG IRU H[FHVV ZDWHU
IRU ZRUNDELOLW\�

5HWDUGHUV DUH XVHG WR VORZ WKH VHW RI FRQFUHWH ZKHQ ODUJH PDVVHV PXVW EH SODFHG DQG WKH
FRQFUHWHPXVW UHPDLQ SODVWLF IRU D ORQJ SHULRG RI WLPH WR SUHYHQW WKH IRUPDWLRQRI ´FROG MRLQWVµ
EHWZHHQ RQH EDWFK RI FRQFUHWH DQG WKH QH[W EDWFK� $FFHOHUDWRUV VHUYH WR LQFUHDVH WKH UDWH RI
VWUHQJWK JDLQ DQG WR GHFUHDVH WKH LQLWLDO VHWWLQJ WLPH� 7KLV FDQ EH EHQHILFLDO ZKHQ FRQFUHWH
PXVW EH SODFHG RQ D VWHHS VORSH ZLWK D VLQJOH IRUP RU ZKHQ LW LV GHVLUDEOH WR UHGXFH WKH WLPH
SHULRG LQ ZKLFK FRQFUHWH PXVW EH SURWHFWHG IURP IUHH]LQJ� 7KH EHVW NQRZQ DFFHOHUDWRU LV FDO�
FLXP FKORULGH� ZKLFK DFWV WR LQFUHDVH WKH KHDW RI K\GUDWLRQ� WKHUHE\ FDXVLQJ WKH FRQFUHWH WR VHW
XS IDVWHU�

2WKHU W\SHV RI FKHPLFDO DGGLWLYHV DUH DYDLODEOH IRU DZLGH UDQJH RISXUSRVHV� 6RPHRI WKHVH
FDQ KDYH GHOHWHULRXV VLGH HIIHFWV RQ VWUHQJWK JDLQ� VKULQNDJH� DQG RWKHU FKDUDFWHULVWLFV RI FRQ�
FUHWH� DQG WHVW EDWFKHV DUH DGYLVDEOH LI WKHUH LV DQ\ GRXEW FRQFHUQLQJ WKH XVH RI D SDUWLFXODU DG�
PL[WXUH�

��� 7KH $&, &RGH

7KH $PHULFDQ &RQFUHWH ,QVWLWXWH �$&,�� EDVHG LQ 'HWURLW� 0LFKLJDQ� LV DQ RUJDQL]DWLRQ RI
GHVLJQ SURIHVVLRQDOV� UHVHDUFKHUV� SURGXFHUV� DQG FRQVWUXFWRUV� 2QH RI LWV IXQFWLRQV LV WR SUR�
PRWH WKH VDIH DQG HIILFLHQWGHVLJQ DQGFRQVWUXFWLRQ RI FRQFUHWH VWUXFWXUHV� 7KH$&, KDVQXPHU�
RXV SXEOLFDWLRQV WR DVVLVW GHVLJQHUV DQG EXLOGHUV� WKHPRVW LPSRUWDQW RQH LQ WHUPV RI EXLOGLQJ
VWUXFWXUHV LV HQWLWOHG %XLOGLQJ &RGH 5HTXLUHPHQWV IRU 5HLQIRUFHG &RQFUHWH DQG &RPPHQWDU\� ,W LV
SURGXFHG E\ &RPPLWWHH ��� RI WKH $PHULFDQ &RQFUHWH ,QVWLWXWH DQG FRQWDLQV WKH EDVLF JXLGH�
OLQHV IRU EXLOGLQJ FRGH RIILFLDOV� DUFKLWHFWV� HQJLQHHUV� DQG EXLOGHUV UHJDUGLQJ WKH XVH RI UHLQ�
IRUFHG FRQFUHWH IRU EXLOGLQJ VWUXFWXUHV� ,QIRUPDWLRQ LV SUHVHQWHG FRQFHUQLQJ PDWHULDOV DQG
FRQVWUXFWLRQSUDFWLFHV� VWDQGDUG WHVWV� DQDO\VLV DQGGHVLJQ� DQG VWUXFWXUDO V\VWHPV� 7KLV GRFX�
PHQW KDV EHHQ DGRSWHG E\ PRVW EXLOGLQJ FRGH DXWKRULWLHV LQ WKH 8QLWHG 6WDWHV DV D VWDQGDUG



6WUXFWXUHV�0DWHULDOV 6HFWLRQ

&,9/ ���� �� (QJLQHHULQJ 0HDVXUHPHQWV 3DJH ��

UHIHUHQFH� ,W SURYLGHV DOO UXOHV UHJDUGLQJ UHLQIRUFLQJ VL]HV� IDEULFDWLRQ� DQG SODFHPHQW DQG LV
DQ LQYDOXDEOH UHVRXUFH IRU ERWK WKH GHVLJQHU DQG WKH GHWDLOHU�

3HULRGLF XSGDWHV RFFXU ������ ����� ����� ����� ����� DQG ������ DQG WKLV WH[W PDNHV
FRQVWDQW UHIHUHQFH WR WKH ���� HGLWLRQ� FDOOLQJ LW WKH$&, &RGH RUPHUHO\ WKH &RGH� 'RFXPHQWV
DQG RIILFLDOV DOVR UHIHU WR LW E\ LWV QXPHULFDO GHVLJQDWLRQ� $&, �������

�� 5HIHUHQFHV
%RHWKLXV� $� DQG :DUG���3HUNLQV� -� %� ������� (WUXVFDQ DQG URPDQ $UFKLWHFWXUH� 3HQJXLQ %RRNV� 0LGGOHVH[�

(QJODQG�

&DVVLH� :� )� ������� ´7KH )LUVW 6WUXFWXUDO 5HLQIRUFHG &RQFUHWH�µ 6WUXFWXUDO &RQFUHWH� ������

&ROOLQV� 3� ������� &RQFUHWH� 7KH 9LVLRQ RI D 1HZ $UFKLWHFWXUH� )DEHU DQG )DEHU� /RQGRQ�

&RQGLW� &� :� ������� $PHULFDQ %XLOGLQJ� 0DWHULDOV DQG 7HFKQLTXHV IURP WKH )LUVW &RORQLDO 6HWWOHPHQWV WR WKH
3UHVHQW� 8QLYHUVLW\ RI &KLFDJR 3UHVV�

'UH[OHU� $� ������� /XGZLJ 0LOHV YDQ GHU 5RKH� *HRUJH %UD]LOOHU� 1HZ <RUN�

)DUHEURWKHU� -� (� &� ������� ´&RQFUHWH �� 3DVW� 3UHVHQW� DQG )XWXUH�µ 7KH VWUXFWXUDO (QJLQHHU� 2FWREHU�

0DLQVWRQH� 5� -� ������� 'HYHORSPHQWV LQ 6WUXFWXUDO )RUP� 7KH 0,7 3UHVV� &DPEULGJH�


