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3UHSDUHGE\

(GG\6XVLOR
6HQLRU'HYHORSPHQW2IILFHU,QWHUQDWLRQDO'HYHORSPHQW'LYLVLRQ

%8,/',1*$1'&216758&7,21$87+25,7<
6,1*$325(

(;(&87,9(6800$5<

'XHWRWKHLPSDFWRIJOREDOILQDQFLDOFULVLVZKLFKOHGWRWKHHFRQRPLFVORZGRZQLQWKHVHFRQGKDOIRI
 6LQJDSRUH¶V HFRQRPLF JURZWK PRGHUDWHG VLJQLILFDQWO\ IURP WKH  WR  DQQXDO JURZWK
SRVWHG GXULQJ WKH SHULRG  WR  LQ  $OWKRXJK WKHUH DUH LQGLFDWLRQV RI JOREDO
HFRQRPLFUHFRYHU\WKHULVLQJXQHPSOR\PHQWLQ86DQG(XURSHVWLOOUHPDLQDFRQFHUQ,QYLHZRI
WKHVH XQFHUWDLQ HFRQRPLF FRQGLWLRQV DQG WKH DEVHQFH RI FOHDU VLJQV RI D VWURQJ GHPDQGOHG
UHFRYHU\WKH0LQLVWU\RI7UDGHDQG,QGXVWU\KDVSURMHFWHG6LQJDSRUH¶V*'3JURZWKIRUHFDVWIRUWKH
IXOO\HDURIDWEHWZHHQWR

6WURQJH[SDQVLRQLQWKHILUVWWKUHHTXDUWHUVRIOHGFRQVWUXFWLRQGHPDQGIRUWKHZKROH\HDUWR
UHDFKDUHFRUGKLJKRIELOOLRQ7KHH[FHSWLRQDOO\KLJKOHYHORIFRQWUDFWVDZDUGHGZDVODUJHO\
SURSHOOHGE\FRQWLQXHGVWURQJJURZWKLQSULYDWHVHFWRUFRQVWUXFWLRQGHPDQGDVZHOODVDQXSVZLQJ
LQ WKH WRWDO YDOXH RI SXEOLF KRXVLQJ DQG LQIUDVWUXFWXUDO SURMHFWV *LYHQ WKH VORZGRZQ RI JURZWK
PRPHQWXPLQWKHHFRQRP\DQGFRQWLQXHGXQFHUWDLQWLHVLQZRUOGHFRQRPLFRXWORRN%&$SURMHFWHG
FRQVWUXFWLRQGHPDQGIRUDWEHWZHHQELOOLRQWRELOOLRQDQGWKHEXONRIWKLVGHPDQGZLOO
EHGULYHQE\SXEOLFVHFWRUSURMHFWV

3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW



0DFUR(FRQRPLF5HYLHZDQG2XWORRN

 2YHUYLHZRIWKH6LQJDSRUH(FRQRP\LQ
,Q  WKH HFRQRP\ JUHZ E\  &KDUW   GRZQ IURP  LQ  7KH FRQVWUXFWLRQ
VHFWRUOHGWKHJURZWKZLWKIROORZLQJDQJURZWKLQ*URZWKLQWKHVHUYLFHVSURGXFLQJ
LQGXVWULHV PRGHUDWHG WR  GRZQ IURP  LQ  ZLWK DOO PDMRU VHFWRUV H[FHSW WKH
LQIRUPDWLRQDQGFRPPXQLFDWLRQVVHFWRUUHJLVWHULQJORZHUJURZWKUDWHV7KHPDQXIDFWXULQJVHFWRU
FRQWUDFWHGE\GRZQIURPDQH[SDQVLRQRILQ


&KDUW  *'3 DQG 6HFWRUDO *URZWK 5DWHV LQ 




(FRQRP\LQWKH)LUVW+DOIRI

7KH6LQJDSRUHHFRQRP\FRQWUDFWHGE\\HDURQ\HDULQWKHILUVWKDOIRIXQGHUPLQHGE\
WKHFRQWUDFWLRQLQ*'3LQWKHILUVWTXDUWHURIDVHFRQRPLFDFWLYLW\VORZHGGRZQVKDUSO\
1HYHUWKHOHVVWKHHFRQRPLFSHUIRUPDQFHLQWKHVHFRQGTXDUWHURIUHERXQGHGDQGLPSURYHG
E\ D VHDVRQDOO\ DGMXVWHG  FRPSDUHG WR WKH SUHYLRXV TXDUWHU  7KH FRQVWUXFWLRQ VHFWRU
UHPDLQHG WKH VWDU SHUIRUPHU DQG JUHZ E\ D UREXVW  \HDURQ\HDU WKH SHUIRUPDQFHV RI PRVW
RWKHUVHFWRUVDOVRLPSURYHG

'HVSLWHWKHLPSURYHGSHUIRUPDQFHLQWKHVHFRQGTXDUWHUWKH0LQLVWU\RI7UDGHDQG,QGXVWU\YLHZV
WKDWZLWKRXWDGHFLVLYHWXUQDURXQGLQILQDOGHPDQGLQDGYDQFHGHFRQRPLHVDQ\HFRQRPLFUHFRYHU\
LQWKHVHFRQGKDOIRIWKH\HDUZLOOSUREDEO\EHVOXJJLVKDQGPRGHVW7KHUHIRUHLWLVPDLQWDLQLQJWKH
*'3JURZWKIRUHFDVWDWEHWZHHQWR

6RXUFH(FRQRPLF6XUYH\RI6LQJDSRUHDQGVHFRQGTXDUWHU0LQLVWU\RI7UDGHDQG,QGXVWU\6LQJDSRUH

3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW


0DLQ(FRQRPLF,QGLFDWRUV
<HDU
*'3DQG&RPSRQHQWV
*'3DWUHDOSULFHV
%DVH<HDU   60LOOLRQ 
*'3DWFXUUHQWPDUNHWSULFHV
*'3JURZWK  
0DQXIDFWXULQJVHFWRU
%DVH<HDU   60LOOLRQ 
JURZWK
:KROHVDOH 5HWDLO7UDGH6HFWRU
%DVH<HDU   60LOOLRQ 
JURZWK
7UDQVSRUW 6WRUDJH6HFWRU
%DVH<HDU   60LOOLRQ 
JURZWK
)LQDQFLDO6HUYLFHV
%DVH<HDU   60LOOLRQ 
JURZWK
%XVLQHVV6HUYLFHV
%DVH<HDU   60LOOLRQ 
JURZWK
&RQVWUXFWLRQVHFWRU
%DVH<HDU   60LOOLRQ 
JURZWK
'HPRJUDSKLF,QGLFDWRUV
3RSXODWLRQ±6LQJDSRUH5HVLGHQWV
 
3RSXODWLRQJURZWKUDWH  
7RWDOODERXUIRUFH  
/DERXUIRUFHJURZWKUDWH  
8QHPSOR\PHQWUDWH  ±6HDVRQDOO\
DGMXVWHGDVLQ-XQH
)LQDQFLDO,QGLFDWRUV
6DYLQJVGHSRVLWV  
$YHUDJHTXRWHVIURPOHDGLQJ
EDQNV 
3ULPHOHQGLQJUDWHV  
$YHUDJHTXRWHVIURPOHDGLQJ
EDQNV 
&KDQJHVLQFRQVXPHUSULFHLQGH[
%DVHSHULRG FKDQJHRYHU
SUHYLRXV\HDU 
$QQXDODYHUDJHH[FKDQJHUDWHZLWK
86
6LQJDSRUH'ROODU3HU86'ROODU 





















  


































































































































 













































































6RXUFHV6LQJDSRUH'HSDUWPHQWRI6WDWLVWLFV0LQLVWU\RI7UDGHDQG,QGXVWU\DQG0LQLVWU\RI0DQSRZHU6LQJDSRUH
6LQJDSRUHUHVLGHQWSRSXODWLRQFRPSULVHV6LQJDSRUHFLWL]HQVDQGSHUPDQHQWUHVLGHQWV

3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW


2YHUYLHZRIWKH&RQVWUXFWLRQ,QGXVWU\

 &RQVWUXFWLRQ'HPDQG5HYLHZIRU

7KH FRQVWUXFWLRQ GHPDQGLQ  UHDFKHG D UHFRUG KLJK RI  ELOOLRQ 7KH H[FHSWLRQDO KLJK
GHPDQGZDVIXHOOHGE\FRQWLQXHGVWURQJSULYDWHVHFWRUFRQVWUXFWLRQGHPDQGDVZHOODVVLJQLILFDQW
JURZWKLQWKHSXEOLFVHFWRUFRQVWUXFWLRQGHPDQGRQDFFRXQWRILQFUHDVHGKRXVLQJDQGLQIUDVWUXFWXUH
FRQVWUXFWLRQFRQWUDFWVODVW\HDU

3XEOLF6HFWRU
7RWDOSXEOLFVHFWRUFRQVWUXFWLRQGHPDQGLQH[SDQGHGUHPDUNDEO\WRELOOLRQIURP
ELOOLRQLQ2IWKHELOOLRQZRUWKRISXEOLFKRXVLQJFRQVWUXFWLRQFRQWUDFWVDZDUGHGLQ
DERXW  ELOOLRQ RI WKHP ZHUH IRU WKH FRQVWUXFWLRQ RI QHZ +'% SXEOLF KRXVLQJ  IODWV DW YDULRXV
KRXVLQJHVWDWHVRQWKHEDFNRIWKHVWURQJWDNHXSUDWHVIRUQHZ+'%IODWV,QVWLWXWLRQDOFRQVWUXFWLRQ
GHPDQGLQFUHDVHGIURPELOOLRQWRELOOLRQFRQWULEXWHGE\02(¶V3URJUDPPHIRU5HEXLOGLQJ
DQG,PSURYLQJ([LVWLQJ6FKRROV 35,0( XSJUDGLQJRI&KDQJL$LUSRUW7HUPLQDOFRQVWUXFWLRQRI
WKH.KRR7HFN3XDW+RVSLWDOLQ<LVKXQDQGYDULRXVPLOLWDU\UHODWHGIDFLOLWLHV

7KH DZDUG RI YDULRXV PDMRU FRQWUDFWV IRU WKH FRQVWUXFWLRQ RI 057 'RZQWRZQ /LQH 6WDJH  DQG
0DULQD&RDVWDO([SUHVVZD\SXVKHGFLYLOHQJLQHHULQJFRQVWUXFWLRQGHPDQGLQWRDQHZKLJKRI
 ELOOLRQ ,Q DGGLWLRQDO PDMRU LQIUDVWUXFWXUH FRQWUDFWV DW 0DULQD 6RXWK ZHUH DOVR DZDUGHG WR
VXSSRUWWKHGHYHORSPHQWRIWKH0DULQD%D\DUHD

3ULYDWH6HFWRU
6XVWDLQHG E\ FRQWLQXHG VWURQJ FRQVWUXFWLRQ GHPDQG IRU FRPPLWWHG UHVLGHQWLDO DQG FRPPHUFLDO
GHYHORSPHQWVSULYDWH VHFWRU FRQVWUXFWLRQGHPDQGUHPDLQHGDWDVWURQJOHYHODWELOOLRQLQ


5HVLGHQWLDOFRQVWUXFWLRQGHPDQGUHDFKHGELOOLRQLQGHVSLWHZHDNHQLQJSURSHUW\PDUNHWLQ
WKHVHFRQGKDOIRIEXR\HGE\WKHFRQVWUXFWLRQFRPPHQFHPHQWRIYDULRXVFRPPLWWHGSURMHFWV
ODXQFKHG GXULQJ WKH EXOOLVK SURSHUW\ PDUNHW LQ  6LPLODUO\ IXHOOHG E\ WKH DZDUG RI DGGLWLRQDO
FRQWUDFWV IRU WKH GHYHORSPHQW RI 0DULQD %D\ 6DQGV ,QWHJUDWHG 5HVRUW DQG 5HVRUWV :RUOG DW
6HQWRVD 3KDVH  RI 0DULQD %D\ )LQDQFLDO &HQWUH 2FHDQ )LQDQFLDO &HQWUH PL[HG FRPPHUFLDO
&RQVWUXFWLRQGHPDQGLVPHDVXUHGE\WRWDOYDOXHRIFRQVWUXFWLRQFRQWUDFWVDZDUGHG$OOFRQVWUXFWLRQGHPDQGILJXUHVLQ

WKLVSDSHUH[FOXGHUHFODPDWLRQSURMHFWV

3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW

GHYHORSPHQW DW 9LVWD ([FKDQJH DQG RWKHU KRWHO GHYHORSPHQWV SULYDWH FRPPHUFLDO FRQVWUXFWLRQ
GHPDQGVKRWXSWRDUHFRUGKLJKRIELOOLRQ

,QGXVWULDO FRQVWUXFWLRQGHPDQGPRGHUDWHGIURPDKLJKEDVH RI ELOOLRQ LQWRDERXW
ELOOLRQ $SDUW IURP FRQYHQWLRQDO IDFWRULHV EXVLQHVV SDUN GHYHORSPHQWV DQG ZDUHKRXVHV QRWDEOH
LQGXVWULDO SURMHFWV DZDUGHG ZHUH 5HQHZDEOH (QHUJ\ &RUSRUDWLRQ¶V VRODU SDQHO PDQXIDFWXULQJ
FRPSOH[ DQG -7&¶V WZR 333 SXEOLFSULYDWHSDUWQHUVKLS  SURMHFWV )XVLRQRSROLV 3KDVH % DQG
%LRSROLV3KDVH

 &RQVWUXFWLRQ'HPDQG)RUHFDVWIRU
%DVHG RQ WKH UHFHQW IHHGEDFN IURP GHYHORSHUV DQG SXEOLF VHFWRU DJHQFLHV RQ WKHLU XSFRPLQJ
GHYHORSPHQWSODQVWKH%XLOGLQJDQG&RQVWUXFWLRQ$XWKRULW\KDVUHYLVHGWKHFRQVWUXFWLRQGHPDQG
IRUHFDVW IRU  IURP EHWZHHQ  ELOOLRQ DQG  ELOOLRQ DQQRXQFHG LQ -DQXDU\   WR
EHWZHHQ  ELOOLRQ DQG  ELOOLRQ VHH WDEOH D   7KH GRZQZDUG UHYLVLRQ ZDV GXH WR WKH
VRIWHQLQJ RI WHQGHU SULFHV DPLGVW ORZHU FRVWV RI FRQVWUXFWLRQ UHVRXUFHV UHVFKHGXOLQJ RI VRPH
SXEOLFVHFWRUSURMHFWVDQGWKHSUHYDLOLQJHFRQRPLFUHFHVVLRQ

'XH WR WKH FXUUHQW JOREDO ILQDQFLDO FULVLV SULYDWH VHFWRU FRQVWUXFWLRQ GHPDQG LV OLNHO\ WR VRIWHQ
VLJQLILFDQWO\ LQ  +HQFH WKH SXEOLF VHFWRU ZLOO EH WKH NH\ FRQVWUXFWLRQ GHPDQG GULYHU DQG LV
DQWLFLSDWHG WR DZDUG EHWZHHQ  ELOOLRQ DQG  ELOOLRQ ZRUWK RI SURMHFWV LQ  6WURQJ
H[SDQVLRQ LQ LQVWLWXWLRQDO DQG FLYLO HQJLQHHULQJ FRQVWUXFWLRQ LV DQWLFLSDWHG WR OHDG SXEOLF VHFWRU
FRQVWUXFWLRQGHPDQGWRDQHZKLJKLQ

*LYHQWKHVORZGRZQRIJURZWKPRPHQWXPLQWKHHFRQRP\WKHQHJDWLYHVHQWLPHQWVDQGFRQWLQXHG
XQFHUWDLQWLHVLQZRUOGHFRQRPLFRXWORRN%&$SURMHFWVSULYDWHVHFWRUFRQVWUXFWLRQGHPDQGWRVRIWHQ
WREHWZHHQELOOLRQDQGELOOLRQLQZKLFKLVVLJQLILFDQWO\ORZHUWKDQWKHDQQXDOGHPDQG
UHFRUGHGVLQFH&RQVWUXFWLRQGHPDQGIRUDOOW\SHVRIEXLOGLQJGHYHORSPHQWVLVH[SHFWHGWRIDOO
LQ


3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW

5HVLGHQWLDO&RQVWUXFWLRQ'HPDQG

3XEOLF+RXVLQJ
3XEOLFUHVLGHQWLDOFRQVWUXFWLRQGHPDQGLVSURMHFWHGWREHEHWZHHQELOOLRQDQGELOOLRQLQ
ZLWKEXONRIWKHGHPDQGFRPLQJIURPWKHFRQVWUXFWLRQRIQHZ+'%IODWVWRPHHWWKHRQJRLQJSXEOLF
KRXVLQJGHPDQG,QDGGLWLRQDOWRQHZIODWVWREHFRQVWUXFWHGXQGHUWKH%72 %XLOG7R2UGHU DQG
UHGHYHORSPHQWVFKHPHV+'%LVDOVRSODQQLQJWREXLOGPRUHUHQWDOIODWVLQLQUHVSRQVHWRWKHLU
LQFUHDVLQJ GHPDQG 7KH RQJRLQJ OLIWXSJUDGLQJ SURJUDPPH LV DOVR H[SHFWHG WR VXSSRUW WKH
FRQVWUXFWLRQGHPDQG

3ULYDWH+RXVLQJ
3ULYDWHUHVLGHQWLDOFRQVWUXFWLRQGHPDQGLVSURMHFWHGWRGURSWREHWZHHQELOOLRQDQGELOOLRQ
VLPLODUWRWKHOHYHOUHFRUGHGDIWHUWKH$VLD)LQDQFLDO&ULVLVLQ1HYHUWKHOHVVRQWKHEDFNRI
WKH QDVFHQW VLJQ RI PDUNHW UHFRYHU\ WKH VHFRQG TXDUWHU VDZ D VWURQJ LPSURYHPHQW LQ SULYDWH
UHVLGHQWLDOFRQVWUXFWLRQGHPDQGFRPSDUHGWRSUHYLRXVWZRTXDUWHUVZLWKDERXWPLOOLRQZRUWK
RIFRQWUDFWVDZDUGHG

&RPPHUFLDO&RQVWUXFWLRQ'HPDQG
,Q YLHZ RI WKH FXUUHQW HFRQRPLF VORZGRZQ IDOOLQJ UHQWDO DQG ULVLQJ YDFDQF\ UDWH FRPPHUFLDO
GHPDQGLVIRUHFDVW WR IDOO EDFN QHDUHUWRWKHXQGHUO\LQJGHPDQGOHYHODWEHWZHHQELOOLRQDQG
ELOOLRQIROORZLQJWZR\HDUVRIUHFRUGKLJKGHPDQGDWELOOLRQSHUDQQXP

,QGXVWULDO&RQVWUXFWLRQ'HPDQG
%XVLQHVVVHQWLPHQWVLQWKHPDQXIDFWXULQJVHFWRUUHPDLQZHDN2QWKHEDFNRIZHDNHQLQJRXWORRN
WRWDOLQGXVWULDOFRQVWUXFWLRQGHPDQGLVSURMHFWHGWRDPRXQWWREHWZHHQELOOLRQDQGELOOLRQ
LQ  'HVSLWH WKH DQWLFLSDWHG UHGXFWLRQ LQ IRUHLJQ LQYHVWPHQWV WKH FRQVWUXFWLRQ RI WKH ILUVW
OLTXHILHGQDWXUDOJDV /1* UHFHLYLQJWHUPLQDOLQ6LQJDSRUHDQGWKHYDULRXVSODQVWRXSJUDGHWKH
IDFLOLWLHVRIGRPHVWLFHQHUJ\VHFWRUZLOOSURYLGHVRPHVXSSRUWWRLQGXVWULDOFRQVWUXFWLRQGHPDQGLQ
WKH \HDU DKHDG )RU WKH SXEOLF VHFWRU WKH GHPDQG LV H[SHFWHG WR VWD\ ORZ VLQFH PRVW RI WKH
LQGXVWULDOEXLOGLQJVDUHEXLOWE\WKHSULYDWHVHFWRUQRZDGD\V


3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW

,QVWLWXWLRQDO 2WKHU%XLOGLQJ&RQVWUXFWLRQ'HPDQG
7RWDOLQVWLWXWLRQDO RWKHUEXLOGLQJFRQVWUXFWLRQGHPDQGLVIRUHFDVWWRUHPDLQVWURQJLQZLWK
DERXWELOOLRQWRELOOLRQZRUWKRISURMHFWVWREHDZDUGHG7KLVFDWHJRU\ZLOOFRQWLQXHWREHOHG
E\ WKH SXEOLF VHFWRU XQGHUSLQQHG E\ SURMHFWV WR XSJUDGH YDULRXV HGXFDWLRQDO DQG KHDOWKFDUH
IDFLOLWLHV

&LYLO(QJLQHHULQJ&RQVWUXFWLRQ'HPDQG
&LYLOHQJLQHHULQJFRQVWUXFWLRQGHPDQGLVH[SHFWHGWREHWKHEULJKWVSRWLQDQGZLOOOLNHO\UHDFK
DQDOOWLPHKLJKRIEHWZHHQELOOLRQDQGELOOLRQ6HYHUDOVWUDWHJLFSURMHFWVKDYHEHHQVODWHG
WRSURFHHGWKLV\HDUWRH[SDQG6LQJDSRUH¶VURDGDQGUDLOQHWZRUNV7KHVHLQFOXGH057FRQWUDFWV
IRU'RZQWRZQ/LQH6WDJH1RUWK6RXWK/LQH([WHQVLRQDQG-XURQJ(DVW&RQQHFWLRQDVZHOODV
YDULRXVURDGFRQWUDFWV

7DEOHD%UHDNGRZQRI&RQVWUXFWLRQ'HPDQG

3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW



7DEOHE1XPEHURI0DMRU3URMHFWVLQWKH3LSHOLQH

3DJHRI



WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW






&RQVWUXFWLRQ&RPSDQLHV

7KHWRWDOQXPEHURIFRPSDQLHVUHJLVWHUHGXQGHU%&$&RQWUDFWRUV5HJLVWU\KDVEHHQRQDQXSWUHQG
DQGUHDFKHGILUPVE\HQG-XQH2IWKHVHILUPVDUH$FRQWUDFWRUVZLWKXQOLPLWHG
WHQGHULQJOLPLWIRUSXEOLFVHFWRUSURMHFWV

7DEOH7UHQGRI5HJLVWHUHG&RQWUDFWRU
<HDU FDOHQGDU 


1RRIUHJLVWHUHG


FRQWUDFWRUV









 







7021

7396

1RWH)LUPZLWKPXOWLSOHZRUNKHDGVUHJLVWHUHGLVFRQVLGHUHGDVDVLQJOHUHJLVWHUHGHQWLW\
1RRIUHJLVWHUHGFRQWUDFWRUVDVDW-XQH




&RQVWUXFWLRQ0DQSRZHU

8QGHUSLQQHGE\WKHKLJKOHYHORIFRQVWUXFWLRQDFWLYLWLHVFRQVWUXFWLRQHPSOR\PHQWKDVFRQWLQXHGWR
JURZ WKRXJK DW VORZHU UDWH FRPSDUHG WR SUHYLRXV TXDUWHU $FFRUGLQJ WR WKH ODWHVW HPSOR\PHQW
VWDWLVWLFVUHOHDVHGE\020FRQVWUXFWLRQHPSOR\PHQWJUHZE\LQWKHILUVWTXDUWHURIWR
 DV DW 0DUFK  7KLV EULQJV WRWDO HPSOR\PHQW JDLQV LQ WKH FRQVWUXFWLRQ VHFWRU VLQFH
-DQXDU\WRDVLJQLILFDQWMREV


3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW



3URGXFWLYLW\

'XHWRVXUJHRIFRQVWUXFWLRQGHPDQGLQDQGLQIOX[RIOHVVH[SHULHQFHGIRUHLJQZRUNHUVWKH
ODERXUSURGXFWLYLW\RIWKHFRQVWUXFWLRQVHFWRU LQWHUPVRIYDOXHDGGHGSHUHPSOR\HH GURSSHGE\
LQ

7DEOH&KDQJHLQ9DOXH$GGHG3HU(PSOR\HH





&RQVWUXFWLRQ6HFWRU


6RXUFH6LQJDSRUH'HSDUWPHQWRI6WDWLVWLFV


















&RQVWUXFWLRQ&RVW

 7HQGHU3ULFH,QGH[

%&$%XLOGLQJ:RUNV7HQGHU3ULFH,QGH[ 73, LQFUHDVHGE\DERXW\HDURQ\HDULQORZHU
WKDQ WKH  LQFUHDVH LQ  7KH LQFUHDVH ZDV ODUJHO\ FRQWULEXWHG E\ WKH VWHHS VXUJH LQ
FRQVWUXFWLRQ FRVWV LQ WKH ILUVW KDOI RI  GXH WR VWURQJ JOREDO GHPDQG DQG LQIODWLRQ :LWK WKH
VRIWHQLQJ RI JOREDO FRQVWUXFWLRQ PDWHULDOV DQG RLO SULFHV %&$ %XLOGLQJ :RUNV 73, KDV VLQFH WK
TXDUWHURIGURSSHGE\DFXPXODWLYHE\PLG

 $YHUDJH&RQVWUXFWLRQ0DWHULDO3ULFHV

&RQFUHWH
,Q WDQGHP ZLWK WKH ULVLQJ YROXPH RI FRQVWUXFWLRQ DFWLYLWLHV WKH GHPDQG IRU UHDG\PL[HG FRQFUHWH
LQFUHDVHGE\DVLJQLILFDQWLQFRPSDUHGWR 7DEOHD 2QWKHRWKHUKDQGWKH
GHPDQGIRUFHPHQWLQURVHE\DORZHUZKLFKFRXOGEHGXHWRWKHKLJKHUVWRFNOHYHO
FDUULHG RYHU IURP  7KH NH\ LPSRUW VRXUFHV IRU FHPHQW LQ  ZHUH -DSDQ   7DLZDQ
 0DOD\VLD  DQG7KDLODQG  

7KHPDUNHWSULFHIRUUHDG\PL[HGFRQFUHWHUHGXFHGE\DERXW\HDURQ\HDUWRSHUFXELF
PHWUHE\HQG'HFDQGGURSSHGE\DIXUWKHUE\-XO,QFRQWUDVWFHPHQW EXON 
SULFHZDVDWSHUWRQQHDVDWHQG'HFXSE\FRPSDUHGWR'HFEXWLWKDV
VLQFHVRIWHQHGE\E\-XO
%&$73,H[FOXGHVSLOLQJZRUNVVXEVWUXFWXUHZRUNVDQGPHFKDQLFDO

HOHFWULFDOZRUNVDVWKHVHFRVWLWHPVDUHHLWKHU
SURMHFWVSHFLILFRUQRWIHDVLEOHWRFRPSLOHGXHWRODFNRIGDWD
7KHSULFH LQFOXVLYHRIERWKGHOLYHU\ *67 UHIHUVWR*UDGHSXPSUHDG\PL[HGFRQFUHWH
7KHSULFH LQFOXVLYHRIERWKGHOLYHU\ *67 UHIHUVWR2UGLQDU\3RUWODQGFHPHQW
3DJHRI

WK$VLD&RQVWUXFW&RQIHUHQFH±6LQJDSRUH&RXQWU\5HSRUW

5LGLQJ RQ WKH SURMHFWHG KHLJKWHQHG FRQVWUXFWLRQ DFWLYLWLHV LQ  WKH HVWLPDWHG GHPDQGV IRU
FHPHQWDQGUHDG\PL[HGFRQFUHWHDUHH[SHFWHGWRLQFUHDVHE\DQGUHVSHFWLYHO\WKLV\HDU
:LWKDQWLFLSDWHGORZHUFRQVWUXFWLRQUDZPDWHULDOVFRVWVDULVLQJIURPWKHHDVLQJRIJOREDOIUHLJKWDQG
IXHOFRVWVUHDG\PL[HGFRQFUHWHSULFHVDUHOLNHO\ WRUHPDLQFRPSHWLWLYHLQWKH VHFRQGKDOI RI WKH
\HDU

5HLQIRUFHPHQW%DUV 5HEDUV 
2QWKHEDFNRIULVLQJORFDOFRQVWUXFWLRQDFWLYLWLHVGHPDQGIRUUHEDUVLQURVHE\WR
PLOOLRQ WRQHV 7DEOH D  7KH NH\ LPSRUW VRXUFHV RI UHEDUV ZHUH &KLQD DERXW   7XUNH\
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Chart 3.6.2c: Value of Construction Exports by Singapore Firms, 2008
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AN INTEGRATED APPROACH TO SUSTAINABILITY FOR THE CONSTRUCTION
SUPPLY CHAIN- A WASTE-TO-RESOURCE STRATEGY
G.L. Low
Centre for Sustainable Buildings & Construction
Building and Construction Authority of Singapore

EXECUTIVE SUMMARY

For the construction industry, an industry which is often perceived as fragmented, a
coordinated and integrated approach similar to the supply chain management
concept could bring about synergy among key industry players; develop their
capabilities and potential, thus making it possible to implement initiatives for the
benefit and development of the whole industry.

The Building and Construction Authority of Singapore (BCA) developed a strategy on
recycling and reuse of concrete aggregates and adopted integration among key
players in the construction supply chain- namely the demolition contractors,
construction and demolition (C&D) waste recyclers, ready mixed concrete (RMC)
suppliers, building contractors and developers, for the benefit of the whole
construction industry.

This paper shows that an integrated waste-to-resource approach to recycle potential
building materials for the industry could result in a sustained supply and demand of
sustainable construction materials, thus contributing to Singapore’s goal of achieving
environmental sustainability.

Key words: integration, waste-to-resource approach, recycled concrete aggregates,
sustainable, construction/ materials supply chain, systems approach
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CURRENT SITUATION

The construction industry in Singapore is characterised and composed of numerous
small to medium sized enterprises. It is fragmented by nature of its operation and the
mechanism of the market forces- each enterprise is often ‘disconnected’ from one
another, operates independently with little or no synergy among them; and because
competition is intense, the players are skeptical of sharing information or resources
and therefore supply chain integration or management practices are difficult to be
realised in this industry.

For Singapore the construction materials supply chain is heavily reliant on imported
raw materials.

As such it is subjected to influence from global market forces.

Uncertainty in the supply of materials is a reality and material prices fluctuate
according to global demand and supply, which in turn affects project costs.
Therefore to enhance the resilience in the supply of essential construction materials,
which is of strategic importance to Singapore’s economic development, the adoption
of sustainable construction becomes crucial as it looks at the efficient usage of raw
materials in construction, reduction of waste, and waste recycling.

As natural resources deplete and more technological means are available to convert
waste into useful materials for various construction applications, it is timely and
worthwhile to explore the use of sustainable materials in construction works. These
include novel building and construction materials reclaimed from waste generated
from building and construction related activities and other ‘fit for purpose’ materials.
However for such materials, the challenges are daunting. There are no building or
design codes governing their usage nor are there schemes or quality standards to
ensure consistency in the quality of products produced from the upstream waste
generators all the way to the downstream end users in the construction supply chain.
Furthermore there are limited research studies on the use of alternative materials for
building projects, or project references as a basis for engineers to specify these
materials for use in projects. In the area of research and development not only are
the players in the supply chain limited in resources, they have neither the incentive to
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fund research and explore other sources of materials nor the impetus for using
alternative materials or trying out new technologies [1].

The other challenge for these ‘specialised’ materials supply chains is the lack of
collaboration among these players. Due to broken links within the supply chain,
industry players have little or no knowledge of the suppliers of these materials, the
potential demand for them and how such materials could be applied. There is also
no proper system or channel where materials usage could be optimised. This results
in low efficiency in the use of resources, low recycling rates and lots of wastage.
Waste generated upstream, which could be potential raw materials for the players
downstream, are regrettably disposed off. This lack of integration or coordination
between players often resulted in insufficient raw materials for recycling, uncertainty
in supply and production, thereby causing delays to projects.

These factors

ultimately drive up material and project costs, making sustainable construction
materials even less attractive to potential customers.

One such material in particular is concrete waste, which is generated from the
demolition of concrete structures.

Concrete recycling is gaining recognition as a

green practice worldwide. It protects the environment by eliminating the need for
disposal and the readily available concrete waste could be broken down relatively
easily and processed into recycled concrete aggregates (RCA). Nevertheless within
the supply chain, they are not directly passed down to the construction and
demolition (C&D) waste recyclers or utilised in the most efficient way.

It was observed that although the C&D waste recycling in Singapore had been
established for the last few years, few members of the industry were aware of it. In
addition, RCA were viewed as inferior to natural aggregates and were only used for
non-structural and low value applications- as backfill or hardcore material or as subbase material for roadworks and construction of drains and road kerbs. The rest of
the concrete waste that is not utilised will be disposed off at the landfill.

The reasons for the above are due to the following:
•

Waste recycling is a very small segment in the construction industry; it is often
neglected and disconnected from the rest of the mainstream industry players
3

•

Lack of awareness in the industry

•

Absence of proper quality control system in the production of RCA

•

Absence of relevant design codes or user specifications with respect to RCA

•

Absence of established and verifiable procedures

•

Uncertainty in the supply of RCA

To address these issues and for the well-being of the built environment and the
development of the sustainable construction materials supply chain, BCA adopted an
integrated waste-to-resource approach to recycle concrete aggregates for use in new
building developments.

INITIATIVES & MEASURES

The concept of the supply chain management is “integration” for the mutual benefit of
enterprises, from the industry players extracting the basic raw materials to the final
customers using the materials in the supply chain [2]. This systems approach to
construction management involves upstream and downstream linkages in the various
processes and activities that generate value in the form of products and services [3].

With this in mind, BCA coordinated with the various key industry players in the
construction supply chain (shown in Figure 1) - namely the demolition contractors,
C&D waste recyclers (RCA suppliers), ready mixed concrete (RMC) suppliers,
building contractors and developers- to increase the supply of building materials by
maximising resource recovery of concrete waste and to drive demand by increasing
the usage of RCA.

Figure 1. Waste-to-Resource Approach to maximise recycling and use of RCA
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Increasing Supply and Addressing Quality Issues

The key to increasing the supply of recycled concrete aggregates (RCA) is to
maximise recovery rates of concrete waste. Therefore the strategy is to formulate
controls upstream so that the amount and quality of material passed downstream
would improve. For this reason, BCA partnered with the relevant industry players in
the supply chain to develop the demolition protocol and quality protocol.

The demolition protocol was targeted at the demolition contractors and it comprises
three components- pre-demolition audit, sequential demolition and site waste
management.

The protocol helps demolition contractors to better plan their

demolition procedures so as to maximise recovery of concrete waste for beneficial
reuse/recycling. Whereas in most cases a building structure is taken down in the
fastest, most economical and convenient way, resulting in difficulty of sorting out the
various demolition wastes later on, this protocol facilitates the recovery and
segregation of concrete from the rest of the building materials by identifying the
concrete elements to be taken down very early during the demolition process. This
minimises the level of ‘contamination’ of the concrete debris during sorting and
significantly improves the quality of recovered concrete waste when they are
delivered off-site to the C&D waste recyclers for RCA processing.

The quality protocol was targeted at the receivers’ end- the RCA suppliers and the
RMC suppliers that produce concrete incorporating RCA.

BCA worked with the

Waste Management and Recycling Association of Singapore (WMRAS) to develop
the Accreditation Scheme for Recycled Aggregates Suppliers [4], and the Singapore
Accreditation Council (SAC) to accredit RMC plants meeting certain performance
criteria. Both schemes are part of BCA’s efforts to promote greater self-regulation by
the industry. The schemes aim to improve the quality and consistency of RCA and
concrete produced, by establishing an assessment framework for the materials
supply chain and by adopting relevant testing standards.

The newly developed

European Standards (EN), which are performance-based codes, were thus adopted
for the schemes. They paved the way for the use of RCA and concrete incorporating
RCA or other industrial by-products (such concrete is also termed ‘green concrete’).
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The other benefit of these schemes is that they provide recognition to the plants
committed to quality, consistency and safety of the production plant and products,
thereby enhancing their image and marketability.

Driving Demand and Championing Usage

To drive the adoption and increase the demand of RCA and green concrete, BCA
adopted a multi-pronged approach targeted at the major building contractors,
consultants and developers.

These initiatives include a reward scheme to recognise the efforts of developers who
specify the use of these materials in their building projects for environmental reasons.
Points are awarded for the use of such materials in BCA’s green-building rating
system, the Green Mark scheme.

At the same time to further drive sustainable

construction initiatives and increase the take-up rates of these materials, BCA is
working on a capability development fund to expand, strengthen and develop the
capabilities of these players in the supply chain. The funding can be used to support
technology and plant upgrading, education and training to build up knowledge and
competencies, development of quality management systems and pilot trials etc.

In addition BCA collaborates with various government agencies, tertiary institutes and
players in the construction supply chain to champion the use of RCA and green
concrete in buildings to demonstrate the feasibility and performance of using
sustainable construction materials. An excellent example is a recently completed 3storey commercial building (Tampines Concourse), which innovatively made use of
various mixes of industrial by-products in concrete such as washed copper slag,
ground granulated blastfurnace slag and RCA for structural and non-structural
applications. Another commercial building (Samwoh Building), slated as a showcase
at the upcoming International Green Building Conference to be held in October 2009
Singapore, uses percentages of RCA beyond code limits for structural concrete. This
building will be instrumented and monitored for its performance compared to regular
concrete.

These pilot projects testify that as long as appropriate measures and
6

technical considerations are in place, RCA and green concrete are just as sound as
conventional building materials. To further build up the industry, knowledge gained in
the process will be shared with the industry players through platforms such as
conferences and seminars organised by BCA.

Due to the coordinated and integrated efforts of all the stakeholders in the
construction supply chain, it was observed that more and more building contractors,
consultants and developers are beginning to specify and adopt the use of such
sustainable construction materials for their building projects.

With the increased

demand and supply of these materials, the reduction of material and production costs
would ultimately translate into lower and competitive project costs.

From the systems approach perspective, what was noteworthy was that an integrated
effort to recycle potential building materials resulted in a higher quantity of concrete
waste being contained and used back for building works within the supply chain (refer
to Figure 2).

Material wastage due to poor resource allocation and low efficient

usage of resources also decreased significantly.

Figure 2. Closed Loop Concrete Recycling System
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FUTURE DEVELOPMENTS

In literature, many supply chain methods have been proposed but successful cases
are few and far between for the construction industry. While a systems approach to
sustainable construction resolves fragmentation and brings the best out of the
players within the construction supply chain, more studies are still needed before
Singapore can successfully develop a feasible supply chain management system for
the local industry. This is due to the complex nature of the construction industry,
which makes a truly integrated supply chain system problematic and difficult to
achieve. Many factors such as the number of supply chain partners to be involved,
environmental and procurement related factors, logistics, use of sustainable materials
etc, have to be carefully studied before BCA recommends for industry-wide
implementation.

BCA will also continue to research into other novel waste materials generated from
industrial activities and find applications for their usage by adopting a similar
integrated waste-to-resource approach.

Other construction technologies in the

process of R&D include the “design for deconstruction” approach to building
construction. Accordingly, such systems could maximise materials conservation by
adopting a lifecycle management approach and by creating adaptable buildings to
optimise the use of building materials.

CONCLUSION

It can be shown that the supply chain management system, when applied
appropriately to sustainable construction materials, benefits the whole construction
industry. With continuous improvements made within the construction supply chain
and more collaboration between the industry players, resource allocation and
efficiency can improve significantly, thereby optimising the use of natural materials
and minimising waste through the use of recycled materials.

This is indeed

something worth exploring especially for a small country like Singapore with no
natural resources.
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In the case of novel materials recycled from waste streams that still require much
research and pilot trials, an integrated systems approach to convert waste to
resource is useful to address issues like quality, material applications, user
confidence, costs, demand and supply, and capability development of the whole
supply chain. Once such issues are resolved, these materials would gradually find
their niche in the mainstream construction materials supply chain and become
acceptable substitutes to natural resources.

Lastly, with sustained and increased supply and demand of usable recycled materials
for building and construction applications, material costs and consequently project
costs would also lower. The use of alternative materials as substitutes to natural
resources then becomes a viable and environmental-friendly option for the
construction industry.
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