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:1517# )LQGLQJV#

7KHUH# DUH# VLJQLILFDQW# LPSURYHPHQWV# DFKLHYHG# IRU# WKH# 6RIXOX# GXPS# VLWH# E\# WKH#
H[SHULPHQW1# ,Q#DGGLWLRQ/#PDQ\# LPSRUWDQW#H[SHULHQFHV2GDWD#ZHUH#REWDLQHG# WKURXJK# LW1#
7KRVH#DUH#SUHVHQWHG#EHORZ1#

D1# 8UJHQW#1HHGV#RI#6RLO#&RYHU#

$OWKRXJK#WKHUH#DUH#PDQ\#LPSRUWDQW#LVVXHV#IRU#WKH#VDQLWDU\#ODQGILOO#DV#VWLSXODWHG#LQ#WKH#
7XUNLVK# 6ROLG#:DVWH#&RQWURO#5HJXODWLRQ/# WKH#PRVW# FULWLFDO#PDWWHU# LV# VRLO# FRYHULQJ#
RSHUDWLRQ1#$V#HYHU\ERG\#QRWLFH# WKH#PDMRU#DGYHUVH# LPSDFW#RI# WKH#6RIXOX#GXPS#VLWH# LV#
WKH# ILUH# DQG# VPRNH# DQG# LW# FRXOG# QRW# H[WLQJXLVK# ZLWKRXW# FRYHU# VRLO# RQ# WKH# ZDVWH#
GLVSRVHG1#,Q#WKLV#H[SHULPHQW#D#SDUW#RI#WKH#6RIXOX#GXPS#VLWH#KDV#EHHQ#FRYHUHG#E\#VRLO#
DQG# LW# VWRSSHG# WKH# ILUH# DQG# VPRNH# IURP# WKDW# SDUW1#+RZHYHU/# WKH# RWKHU# SDUWV# RI# WKH#
ODQGILOO#DUH#VWLOO#XQFRYHUHG#DQG#FUHDWH# ILUH2VPRNH1#$OWKRXJK# LW#FRVWV#D# ORW/# WKH#$GDQD#
*0#XQGHUVWRRG#LPSRUWDQFH#DQG#XUJHQW#QHHGV#RI#VRLO#FRYHU#WKURXJK#WKH#H[SHULPHQW1#

E1# 8QORDGLQJ#2SHUDWLRQ#

$OWKRXJK#WKH#0R(#+0LQLVWU\#RI#(QYLURQPHQW,#LV#VWURQJO\#UHTXHVWLQJ#PXQLFLSDOLWLHV#LQ#
WKH# FRXQWU\# WR# DGRSW# D# VDQLWDU\# ODQGILOO# ZKLFK# VKRXOG# QRW# FDXVH# ILUH# DQG# VPRNH1#
+RZHYHU/#PRVW#RI# WKH#PXQLFLSDOLWLHV# LQ# WKH#FRXQWU\#DUH#VXIIHULQJ# IURP# WKH#VPRNH#RI#
WKH#ODQGILOO#LQFOXGLQJ#WKH#FDSLWDO#$QNDUD1#$V#IDU#DV#WKH#WHDP#REVHUYHG#WKH#ILUH2VPRNH#
DUH#RFFXUUHG#DW#VWHHS#VORSHV#RQ#ZKLFK#VRLO#FRYHU#FRXOG#QRW#EH#GRQH1#7KHVH#VWHHS#VORSHV#
DUH#FUHDWHG#EHFDXVH#ZDVWH#XQORDGLQJ#RSHUDWLRQ#LV#GRQH#DW#WKH#XSSHU#SDUW#RI#WKH#ODQGILOO1#
7KURXJK# WKH# H[SHULPHQW# WKH#$GDQD#*0# H[SHULHQFHG# WKH# SULQFLSDO#ZDVWH# XQORDGLQJ#
RSHUDWLRQ#VKRXOG#EH#GRQH#IURP#WKH#ERWWRP#RI#WKH#ODQGILOO#ZKLFK#UHTXLUHV#DFFHVV#URDG#
WR#WKH#ZRUNLQJ#IDFH1#

F1# /HDFKDWH#&LUFXODWLRQ#6\VWHP#

2QH#RI#WKH#PRVW#LPSRUWDQW#LVVXH#RI#WKH#H[SHULPHQW#LV#WR#ILQG#RXW#WKH#DSSOLFDELOLW\#RI#D#
OHDFKDWH#FLUFXODWLRQ#V\VWHP#DV#D#OHDFKDWH#WUHDWPHQW#PHWKRG#IRU#WKH#UHKDELOLWDWLRQ#RI#WKH#
GXPS# VLWH1#6LQFH# WKH# OHDFKDWH# FLUFXODWLRQ# V\VWHP# FRQVWUXFWHG# LQ# WKH# H[SHULPHQW# LV# D#
WHPSRUDU\#RQH/#LW#FDQ#SUHYHQW#OHDFKDWH#IURP#GLVFKDUJLQJ#LQWR#SXEOLF#ZDWHU#FRXUVHV#LQ#
GU\#VHDVRQ/#L1H1/#IURP#$SULO#WR#2FWREHU1#)RU#WKH#SUHYHQWLRQ#RI#OHDFKDWH#LQ#UDLQ\#VHDVRQ#
LW# UHTXLUHV# H[SDQVLRQ# RI# WKH# UHJXODWLRQ# SRQG# YROXPH# DQG# SXPSLQJ# FDSDELOLW\1# 7KH#
V\VWHP#ZRUNV#YHU\#ZHOO#LQ#GU\#VHDVRQ#DQG#WKH#FRQVWUXFWLRQ#FRVW#RI#WKH#V\VWHP#LV#YHU\#
FKHDS/# DERXW# D# OLWWOH# ELW# RYHU# 86'# 433/3331# 7KH# WHDP# FRQVLGHUV# LW# PLJKW# EH# DQ#
DSSOLFDEOH#DQG#FKHDS#PHWKRG# IRU# WKH# UHKDELOLWDWLRQ#RI#RSHQ#GXPS#VLWHV1#%HFDXVH# WKH#
ILQDO#VRLO#FRYHU#DQG#VWRUP#ZDWHU#GUDLQV#WR#EH#GRQH#E\#WKH#UHKDELOLWDWLRQ#FDQ#UHGXFH#WKH#
DPRXQW#RI#OHDFKDWH#JHQHUDWLRQ1#

:16# ([SHULPHQW#RI#WKH#6HSDUDWH#&ROOHFWLRQ#DQG#&RPSRVW#4XDOLW\#
,PSURYHPHQW# #

:1614# %DFNJURXQG#

7KH#0R(#LQWHQGV#WR#DFKLHYH#<3(#RI#06:#UHF\FOLQJ1#,Q#RUGHU#WR#UHDOLVH#WKLV#WDUJHW#LW#LV#
LQGLVSHQVDEOH# WR# UHFRYHU# WKH# RUJDQLF# ZDVWH# HVSHFLDOO\# NLWFKHQ# ZDVWH# ZKLFK# VKDUHV#
PRUH#93(#RI#WKH#06:#LQ#WKH#WDUJHW#FLWLHV/#$GDQD#DQG#0HUVLQ1#
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7KH#0R(#VWDWHV# LQ# WKH#(QYLURQPHQWDO#0DQXDO# IRU#0XQLFLSDOLWLHV# WKDW#FRPSRVWLQJ# LV#
WKH#PRVW#VXLWDEOH#PHWKRG#RI#WKH#RUJDQLF#ZDVWH#UHF\FOLQJ#IRU#WKH#06:1#,Q#7XUNH\#WZR#
FRPSRVWLQJ# SODQWV# KDYH# EHHQ# FRQVWUXFWHG# DQG# EHLQJ# RSHUDWHG# LQ# ,]PLU# DQG#0HUVLQ#
*UHDWHU#0XQLFLSDOLWLHV1#+RZHYHU/# WKH# SHUIRUPDQFH# RI# WKH# WZR# SODQWV# FRXOG# QRW# EH#
VXIILFLHQW1#,W#PLJKW#EH#PDLQ#FDXVH#RI#EDG#SHUIRUPDQFH#WKDW#ERWK#PXQLFLSDOLWLHV#GR#QRW#
DSSO\#VHSDUDWH#FROOHFWLRQ#V\VWHP#IRU#FRPSRVWLQJ1#

$V# FRQFOXGHG# IURP# WKH# UHVXOWV#RI# WKH# LQWHUYLHZV#ZLWK# WKH# IDUPHUV# LQ# WKH# ILUVW# VWXG\#
ZRUN#LQ#7XUNH\/#WKH#TXDOLW\#RI#FRPSRVWV#SURGXFHG#DW#WKH#SUHVHQW#0HUVLQ#FRPSRVWLQJ#
SODQW# LV#YHU\#SRRU/#ZKLFK# LV#PDLQO\#ZK\# IDUPHUV#VWRS# WR#XVH# WKH#SURGXFW1#7KHUHIRUH/#
WKH#LPSURYHPHQW#RI#FRPSRVW#TXDOLW\#E\#WKH#H[SHULPHQWDO#VHSDUDWH#FROOHFWLRQ/#HWF1#KDV#
EHHQ#FDUULHG#RXW#DV#SLORW#SURMHFW#LQ#WKH#VHFRQG#DQG#WKLUG#VWXG\#ZRUNV#LQ#7XUNH\1#

:1615# 3ODQ#RI#WKH#([SHULPHQW#

7KH# UHVXOWV#RI# WKH#SLORW#SURMHFW#ZLOO#GHWHUPLQH#ZKHWKHU# LW# LV#SRVVLEOH# WR# LPSURYH# WKH#
FRPSRVW# TXDOLW\# FXUUHQWO\# SURGXFHG# DW# WKH# H[LVWLQJ# SODQW1# &RPSRVW# TXDOLW\#
LPSURYHPHQW#ZLOO#EH#FDUULHG#RXW#WKH#VHOHFWLRQ#RI#DQ#DUHD#DQG#WKH#VHSDUDWH#FROOHFWLRQ#RI#
FRPSRVWDEOH#+NLWFKHQ#ZDVWH/#JDUGHQ#ZDVWH/#HWF1,#DQG#QRQ0FRPSRVWDEOH#+JODVV/#SODVWLF/#
PHWDO/#HWF1,#ZDVWH#LWHPV/#DQG#XVLQJ#WKH#IRUPHU#ZDVWH#W\SH#IRU#FRPSRVW#SURGXFWLRQ1#$#
VHSDUDWH# FROOHFWLRQ# FDPSDLJQ# ZLOO# EH# KHOG# LQ# WKH# VHOHFWHG# DUHD# WR# UDLVH# SXEOLF#
DZDUHQHVV#DQG#FRQVHTXHQWO\#HQFRXUDJH#SXEOLF#FR0RSHUDWLRQ1#

8VLQJ#WKH#FRPSRVW#SURGXFHG#WKURXJK#WKLV#SLORW#SURMHFW/#D#VWXG\#SODQQHG#WR#EH#FDUULHG#
RXW# WR# GHWHUPLQH# WKH# PDUNHWDELOLW\# RI# WKH# SURGXFW# LQ# $GDQD# DQG#0HUVLQ/# DQG# WR#
DVFHUWDLQ#SURGXFW#GHPDQG#DQG#WKH#DSSURSULDWH#SULFH1#7DNLQJ#WKH#DERYH#LQWR#DFFRXQW/#LQ#
-DQXDU\#4<<<# WKH#VWXG\# WHDP#GUDIWHG#D#SODQ#RI# WKH#H[SHULPHQW#RI#ZKLFK#PDLQ#ZRUNV#
DQG# WKH#UROHV#RI# WKH#VWXG\# WHDP#DQG#0HUVLQ#*0#DUH#VXPPDULVHG# LQ# WKH# WDEOH#EHORZ1#
7KH#SODQ#ZDV#DSSURYHG#E\#-,&$#DQG#WKH#EXGJHW#IRU#WKH#ZRUN#LWHPV#WR#EH#GRQH#E\#WKH#
WHDP#ZDV#DOORFDWHG#E\#-,&$1#

7DEOH#:09=#2XWOLQH#RI#([SHULPHQW#RQ#6HSDUDWH#&ROOHFWLRQ#)#&RPSRVWLQJ#
4XDOLW\#,PSURYHPHQW#DQG#'LYLVLRQ#RI#:RUN# #

,WHPV# 2XWOLQH# (TXLSPHQW#)#0DWHULDOV# 5HVSRQVLEOH#%RG\#
6HSDUDWH#
&ROOHFWLRQ#

*DLQ#UHVLGHQWV¶#
FR0RSHUDWLRQ#

,QVWDOODWLRQ#RI#D#QRWLFH#UHTXHVWLQJ#IRU#
FR0RSHUDWLRQ#
3UHSDUDWLRQ#RI#SDPSKOHWV#
+ROGLQJ#DVVHPEOLHV#DQG#PHHWLQJV#

-,&$#
#
-,&$#
0HUVLQ#*0#

# ,PSOHPHQW#VHSDUDWH#
FROOHFWLRQ#

'LVWULEXWLRQ#RI#SODVWLF#EDJV#
,QVWDOODWLRQ#RI#FRQWDLQHUV#IRU#VHSDUDWH#
FROOHFWLRQV#
&ROOHFWLRQ#RI#VHJUHJDWHG#ZDVWH# #

-,&$#
-,&$#
#
0HUVLQ#*0#

&RPSRVW#
4XDOLW\#
,PSURYHPHQW#

,PSURYHPHQW#RI#H[LVWLQJ#
IDFLOLW\#

,QVWDOODWLRQ#RI#UHFRYHU\#OLQHV#IRU#
QRQ0FRPSRVWDEOH#ZDVWH#

-,&$#

# 5HFRYHU\#RI#
QRQ0FRPSRVWDEOH#ZDVWH#

$OORFDWLRQ#RI#VHYHUDO#ZRUNHUV# 0HUVLQ#*0#

# )DFLOLWDWLRQ#RI#IHUPHQWDWLRQ# 0L[LQJ#DQG#PRLVWHQLQJ#RI#FRPSRVW# 0HUVLQ#*0#
# ,PSURYHPHQW#RI#WKH#

PDQDJHPHQW#RI#WKH#
FRPSRVW#SODQW#

3UHSDUDWLRQ#RI#RSHUDWLRQ#PDQXDO# -,&$#

# 3LORW#SURMHFW#DVVHVVPHQW# 6XUYH\#RQ#FRPSRVW#PDUNHW#DQG#WKH#
DSSURSULDWH#SULFH#RI#FRPSRVW#

-,&$#

#
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6HSDUDWH#&ROOHFWLRQ#+0D\#43#±#0D\#<,# :HHN#
4#

:HHN#
5#

:HHN#
6#

:HHN#
7#

:HHN#
4#

:HHN#
5#

41# #*DLQ#5HVLGHQW*V#&R0RSHUDWLRQ# # # # # # # # # # # # # # # # # # # # # # # # #
D1# #,QVWDOODWLRQ#RI#QRWLFH2VLJQERDUG# # # # # # # # # # # # # # # # # # # # # # # # #

E1# 'LVWULEXWLRQ#RI#OHDIOHWV#1R14#)#1R15# # # # # # # # # # # # # # # # # # # # # # # # #

51# #,PSOHPHQWDWLRQ#RI#6HSDUDWH#&ROOHFWLRQ# # # # # # # # # # # # # # # # # # # # # # # # #
D1# #'LVWULEXWLRQ#RI#SODVWLF#EDJV# # # # # # # # # # # # # # # # # # # # # # # # #

E1# #,QVWDOODWLRQ#RI#ZDVWH#ELQV# # # # # # # # # # # # # # # # # # # # # # # # #

F1# #,QVWDOODWLRQ#RI#FRQWDLQHUV# # # # # # # # # # # # # # # # # # # # # # # # #

G1# #:DVWH#VHSDUDWLRQ#DW#VRXUFH# # # # # # # # # # # # # # # # # # # # # # # # #

H1# #&ROOHFWLRQ#RI#&#)#1&#ZDVWHV# # # # # # # # # # # # # # # # # # # # # # # # #

I1# #0RQLWRULQJ#RI#VHSDUDWH#FROOHFWLRQ#DFWLYLWLHV# # # # # # # # # # # # # # # # # # # # # # # # #

61# #$VVHPEOLHV#DQG#0HHWLQJV#ZLWK#WKH#5HVLGHQWV# # # # # # # # # # # # # # # # # # # # # # # # #
41# #0HHWLQJ#ZLWK#SUHVLGHQW#RI#WKH#*6+&# # # # # # # # # # # # # # # # # # # # # # # # #

51# #0HHWLQJ#ZLWK#WKH#UHVLGHQWV#RI#WKH#*6+&# # # # # # # # # # # # # # # # # # # # # # # # #

#

E1# 3XEOLF#(GXFDWLRQ#WR#*DLQ#5HVLGHQW¶V#&R0RSHUDWLRQ#

E14# 2EMHFWLYHV#

3XEOLF#HGXFDWLRQ#DQG#FR0RSHUDWLRQ#DUH#LPSRUWDQW#FRPSRQHQWV#RI#DQ\#LQWHJUDWHG#6:0#
SURJUDP1# # ,Q# YLHZ# RI# OLPLWHG# UHVLGHQW# SDUWLFLSDWLRQ# LQ# 6:0# DQG# PRGHVW# SXEOLF#
DZDUHQHVV#RI#ZDVWH#SUREOHPV# LQ#0HUVLQ#*0/# WKHUH# LV#D#QHHG# WR# LQIRUP# WKH#SXEOLF#RI#
WKH# 6:0# SUREOHPV/# H1J1/# LQFUHDVLQJ# ZDVWH# YROXPH/# LQDSSURSULDWH# KDQGOLQJ#
SURFHGXUHV/#HWF1#

:LWK# WKH# H[FHSWLRQ#RI# LVRODWHG#GHPRQVWUDWLYH# H[SHULHQFHV/# H1J1/#ZDVWH# VHSDUDWLRQ# DW#
KRXVHKROG# OHYHO/#ZKLFK# LV# GRQH# LQIRUPDOO\# E\# WKH# ³HVNLFL´/# VXFK# DFWLYLWLHV# DUH# QRW#
IUHTXHQWO\#IRXQG# WR#KDYH#FRQVLGHUHG# WR#VHQVLWLYH#SDUWLFLSDQWV# WKURXJK# LQGXFWLYH# WDONV#
DQG#HGXFDWLRQ#RQ#DSSURSULDWH#VROLG#ZDVWH#PDQDJHPHQW#DQG#VHJUHJDWLRQ1#

,QFHQWLYHV# WRZDUG# ZDVWH# PLQLPLVDWLRQ# DQG# UHF\FOLQJ# DUH# WKH# EDVLF# UHTXLVLWHV# RI#
LPSURYLQJ# VROLG# ZDVWH# PDQDJHPHQW# DFFRPSDQLHG# ZLWK# SDUWLFLSDWLRQ# LQ# ZDVWH#
FROOHFWLRQ/#WUDQVSRUWDWLRQ/#GLVSRVDO#DQG#VWDELOLVDWLRQ#FRVWV#DV#ZHOO#DV#LQFUHDVLQJ#SXEOLF#
DZDUHQHVV#LQ#WKHVH#LVVXHV1#+RZHYHU/#WKH#IXQFWLRQDO#GLVVRFLDWLRQ#RI#WKRVH#DFWRUV#DFWLYH#
LQ#VROLG#ZDVWH#SURGXFWLRQ#DQG#KDXODJH#LV#WKH#PDLQ#UHDVRQ#RI#PRGHVW#SXEOLF#DZDUHQHVV#
LQ#0HUVLQ#*01#

7KHUHIRUH/#WKH#PDLQ#REMHFWLYH#RI#WKH#SXEOLF#HGXFDWLRQ#DQG#FR0RSHUDWLRQ#SURJUDPV#LV#WR#
UDLVH#SXEOLF#DZDUHQHVV#RQ#6:0# LVVXHV# WKURXJK# WKH#SURSHU#ZDVWH#KDQGOLQJ#SUDFWLFHV#

7.3.3 Implementation of the Experiment of the Separate Collection 

a. Implementation Schedule 

The pilot project of separate collection has been conducted in the third study works in 
Turkey (May 10 to June 9, 1999).  

The experiment of the separate collection have been conducted according the 
following schedule: 

Table 7-7: Implementation Schedule for Separate Collection in Mersin GM 
Activities May June 
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+UHXVH/# UHGXFWLRQ# DQG# UHF\FOLQJ,/# WR# SURPRWH# FRPPRQ# UHVSRQVLELOLW\# IRU# VXVWDLQDEOH#
GHYHORSPHQW#DQG#SDUWLFXODUO\#WKH#FLW\#HQYLURQPHQW#LQ#FR0RSHUDWLRQ#ZLWK#WKH#FLWL]HQV1#

,Q#RUGHU#WR#DFKLHYH#WKH#REMHFWLYHV/#WKH#IROORZLQJV#DUH#SURSRVHG=#

• 5DLVH#SXEOLF#DZDUHQHVV#RQ#6:0#LVVXHV1#

• ,QWURGXFH#SXEOLF#FR0RSHUDWLRQ#DQG#SDUWLFLSDWLRQ#DV#D#PHDQ#RI#NHHSLQJ# WKH# FLW\#
HQYLURQPHQWDOO\#FOHDQ1#

E15# ([SHULPHQW#WR#3URPRWH#6HSDUDWH#&ROOHFWLRQ#6\VWHP#IRU#&RPSRVWLQJ#

7KH#PDLQ#REMHFWLYH#RI#WKH#SLORW#SURMHFW#³&RPSRVW#4XDOLW\#,PSURYHPHQW#DQG#6HSDUDWH#
&ROOHFWLRQ´# LV# WR# LQYHVWLJDWH# D# SRVVLELOLW\# RI# WKH# LQWURGXFWLRQ# RI# D# VHSDUDWH# UHIXVH#
FROOHFWLRQ#V\VWHP#DQG#JDLQ#SXEOLF#FR0RSHUDWLRQ1#

3XEOLF#HGXFDWLRQ#DQG#FR0RSHUDWLRQ#RQ#6:0#LV#PHDQW#WR#OHW#WKH#SXEOLF#NQRZ#DOO#DERXW#
WKH#SURGXFWLRQ#DQG#PDQDJHPHQW#RI#UHIXVH1#7KLV#LV#DFKLHYHG#E\#SURYLGLQJ#LQIRUPDWLRQ#
DERXW#WKH#RULJLQV/#OLQNDJHV#DQG#FRQVHTXHQFHV#RI#WKH#SUREOHP#RQ#VROLG#ZDVWH/#ZLWK#WKH#
REMHFWLYH# RI# HQOLJKWHQLQJ# WKH# PLQGV# RI# WKH# SXEOLF# DQG# HYHQWXDOO\/# JDLQLQJ# WKHLU#
FR0RSHUDWLRQ#DQG#VXSSRUW1#

:LWK#WKLV#LQ#PLQG#D#VHSDUDWH#FROOHFWLRQ#ZDV#LQWURGXFHG#DW#D#VHOHFWHG#KRXVLQJ#FRPSOH[#
+*XYHQ# 6LWHVL,# ZLWK# D# SRSXODWLRQ# RI# 8/4731# ,Q# WKH# VHSDUDWH# FROOHFWLRQ# H[SHULPHQW#
UHVLGHQWV# ZHUH# DVNHG# WR# VHSDUDWH# FRPSRVWDEOH# ZDVWHV# +NLWFKHQ# ZDVWH# DQG# JDUGHQ#
ZDVWH,#DQG#QRQ0FRPSRVWDEOH#ZDVWHV# +JODVV/#SODVWLF/#PHWDO/#HWF1,/#DQG#SODFH# WKHP# LQWR#
VHSDUDWHG#FRQWDLQHUV#LQVWDOOHG#DW#WKH#KRXVLQJ#FRPSOH[1#7KHQ# WKH#GLVWULFW#PXQLFLSDOLW\#
+<'0,#ZLOO# FROOHFW# WKH#ZDVWH# VHSDUDWHO\# IURP#RWKHU#PXQLFLSDO#ZDVWHV# DQG#EULQJLQJ#
WKHP#WR#WKH#H[LVWLQJ#FRPSRVWLQJ#SODQW#IRU#WKH#SURGXFWLRQ#RI#LPSURYHG#FRPSRVW1#

7KH#FDWHJRU\#NLWFKHQ#ZDVWHV#ZDV#SODFHG#LQWR#SODVWLF#EDJV#GLIIHUHQWLDWHG#ZLWK#E\#JUHHQ#
FRORXU#DQG#ORJR#³2QO\#.LWFKHQ#:DVWH´#+IRU#FRPSRVWDEOH#ZDVWH,#SURYLGHG#E\#-,&$#IRU#
WKH#H[SHULPHQW1#2WKHU#ZDVWHV#+QRQ0FRPSRVWDEOH,#ZHUH#SODFHG#LQ#DYDLODEOH#SODVWLF#EDJV#
DW#VRXUFH#VXFK#DV#VKRSSLQJ#EDJV1#7KHVH#ZDVWH#EDJV#ZHUH#SODFHG# LQWR# WZR#FRQWDLQHUV/#
GLIIHUHQWLDWHG#E\#FRORXU#DQG#PDWHULDO#+IRU#FRPSRVWDEOH#ZDVWHV=#SODVWLF#FRQWDLQHUV#ZLWK#
ORJR#³2QO\#.LWFKHQ#:DVWH#DQG#*DUGHQ#:DVWH´#SURYLGHG#IRU# WKH#H[SHULPHQW>#DQG#IRU#
QRQ0#FRPSRVWDEOH=#H[LVWLQJ#VLOYHU2PHWDO#FRQWDLQHUV,#LQVWDOOHG#DW#WKH#KRXVLQJ#FRPSOH[1#

$V#EHLQJ#WKH#EHJLQQLQJ#RI#DQ\#VHSDUDWH#FROOHFWLRQ#LPSOHPHQWDWLRQ#LQ#0HUVLQ#*0/#WKH#
UHVXOW#RI#WKH#H[SHULPHQW#ZDV#YHU\#HIIHFWLYH/#DQG#WKH#SDUWLFLSDWLRQ#DQG#FR0RSHUDWLRQ#RI#
ERWK#UHVLGHQWV#DQG#FROOHFWLRQ#ZRUNHUV#ZHUH#VXFFHVVIXOO\#DFKLHYHG1#

E16# 0DLQ# &DPSDLJQ# 7RROV# 8VHG# LQ# WKH# ([SHULPHQW# WR# 3URPRWH# 6HSDUDWH#
&ROOHFWLRQ#

7R#DFKLHYH#WKH#PDLQ#REMHFWLYHV#RI#WKH#SLORW#SURMHFW#YDULRXV#FDPSDLJQ#WRROV#ZHUH#XVHG1#
7DEOH# :0;# WDEXODWHV# WKH# FDPSDLJQ# WRROV#XVHG# LQ# WKH#SLORW# SURMHFW# ³&RPSRVW#4XDOLW\#
,PSURYHPHQW# DQG# 6HSDUDWH# &ROOHFWLRQ´# WR# SURPRWH# SXEOLF# DZDUHQHVV# DQG#
FR0RSHUDWLRQ=# #



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:058#

7DEOH#:0;#=#&DPSDLJQ#7RROV#IRU#0*0#
&DPSDLJQ#7RROV# 3XUSRVH#

6LJQERDUG# $#6133P#[#8133P#VL]H#VLJQERDUG#ZDV#LQVWDOOHG#LQ#*6+&#DQQRXQFLQJ#WKH#
LPSOHPHQWDWLRQ#RI#WKH#SLORW#SURMHFW#IRU#VHSDUDWH#FROOHFWLRQ#DQG#HQFRXUDJLQJ#
SXEOLF#FR0RSHUDWLRQ#DV#VKRZQ#LQ#WKH#VDPSOH#EHORZ1#

/HDIOHWV# 5/333#OHDIOHWV#ZHUH#GLVWULEXWHG#DPRQJ#WKH#UHVLGHQWV#RI#*6+&#WR#LQIRUP#DQG#
UHTXHVW#WKHLU#FR0RSHUDWLRQ#IRU#WKH#VHSDUDWLRQ#FROOHFWLRQ#H[SHULPHQW1#7ZR#
W\SHV#RI#OHDIOHWV#ZHUH#SURGXFHG=#4333#UHJDUGLQJ#JHQHUDO#LQIRUPDWLRQ#RQ#
VHSDUDWH#FROOHFWLRQ#DQG#UHTXHVWLQJ#FR0RSHUDWLRQ/#DQG#RWKHU#4/333#LQIRUPLQJ#
WKH#UHVLGHQWV#KRZ#WR#VHSDUDWH#DQG#GLVSRVH#WKH#ZDVWH#DSSURSULDWHO\#DQG#
UHTXHVWLQJ#WKHLU#FR0RSHUDWLRQ1#%RWK#W\SHV#RI#OHDIOHWV#DUH#VKRZQ#LQ#WKH#QH[W#
SDJHV1#

3ODVWLF#EDJV#IRU#
NLWFKHQ#ZDVWH#

78/333#JUHHQ#SODVWLF#EDJV#HVSHFLDOO\#GHVLJQHG#+ZLWK#ORJR=#³2QO\#.LWFKHQ#
:DVWH´,#WR#FROOHFW#IRRG#ZDVWH#IURP#WKH#KRXVHKROGV#ZHUH#GLVWULEXWHG#LQ#
*6+&1#

7KH#GLVWULEXWLRQ#ZDV#PDGH#DFFRUGLQJ#WKH#IROORZLQJ#SODQ=#

58#EXLOGLQJV#[#43#IORRUV#[#7#DSDUWPHQWV# #4/333#DSDUWPHQWV#

4/333#DSDUW1#[#63#GD\V# #63/333#.#83(# #78/333#EDJV#

7KH#GRRUNHHSHUV#PDGH#WKH#GLVWULEXWLRQ#RI#WKH#SODVWLF#EDJV#HYHU\#6#GD\V#
XQGHU#WKH#VXSHUYLVLRQ#RI#WKH#EXLOGLQJ#UHSUHVHQWDWLYHV1#

&RQWDLQHU#IRU#NLWFKHQ#
ZDVWH#DQG#JDUGHQ#
ZDVWH#

*UHHQ#SODVWLF#FRQWDLQHUV#+FDS1#:83#OLW1,#ZLWK#ORJR#³2QO\#.LWFKHQ#DQG#*DUGHQ#
ZDVWH´#ZHUH#SURYLGHG#DQG#LQVWDOOHG#LQ#WKH#VWUHHWV#RI#WKH#KRXVLQJ#FRPSOH[/#
RQH#FRQWDLQHU#HYHU\#5#EXLOGLQJV#+VHH#6HFWLRQ#:16,#1#7KH#H[LVWLQJ#FRQWDLQHUV#
+IRU#RWKHU#ZDVWHV,#ZHUH#UHLQVWDOOHG#WRJHWKHU#ZLWK#WKH#QHZ#FRQWDLQHUV#IRU#
NLWFKHQ#DQG#JDUGHQ#ZDVWHV1#

3ODVWLF#ZDVWH#ELQV#IRU#
NLWFKHQ#ZDVWH#

583#SODVWLF#ELQV#+DSSUR[1#83#OLW1#HDFK,#ZHUH#LQVWDOOHG#DW#WKH#VWDLUFDVH#ODQGLQJ#
DUHD#RI#HYHU\#DSDUWPHQW#EXLOGLQJ#+43#EXFNHWV#[#58#EXLOGLQJV# #583,#ZKLFK#
ZDV#XVHG#E\#WKH#KRXVHKROGHUV#WR#GLVFKDUJH#WKH#NLWFKHQ#ZDVWH#LQWR#WKHP1#

(GXFDWLRQ#ERRN# $V#SDUW#RI#WKH#H[SHULPHQW#DQG#FRPSOHPHQWDU\#PDWHULDO#WR#SURPRWH#WKH#
VHSDUDWH#FROOHFWLRQ/#5/333#HGXFDWLRQ#ERRNV#KDV#EHHQ#SUHSDUHG#DQG#
GLVWULEXWHG#DPRQJ#WKH#UHVLGHQWV#RI#*6+&#+4/333,/#0*0#+833,/#$*0#+733,/#
0R(#DQG#-,&$#$QNDUD#2IILFH#+83,/#RWKHUV#+83,1#

#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:059#

#
6LJQERDUG#

#

7+(#&20081,7<#2)#*h9(1#6,7(6,# #
,6#&2175,%87,1*#:,7+#285#&,7<#(19,5210(17#

3LORW#SURMHFW#IRU#ZDVWH#VHSDUDWLRQ#DW#JHQHUDWLRQ#VRXUFH# #
DQG#ZDVWH#UHFRYHU\#

)URP#0D\#43#WR#-XQH#</#4<<<#
#

<285#&2023(5$7,21#,6#1(&(66$5<#72#%($87,)<#
0(56,1#&,7<$#

#
3URPRWHG#E\=#

0(56,1#*5($7(5#081,&,3$/,7<#)#<(1,6(+,5#',675,&7#081,&,3$/,7<#

6XSSRUWHG#E\=#
-$3$1#,17(51$7,21$/#&223(5$7,21#$*(1&<#+-,&$,#

#

#
/HDIOHW#+4,# # # # # /HDIOHW#+5,#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

)LJXUH#:043=#6LJQERDUG#DQG#/HDIOHWV#IRU#&DPSDLJQ#7RROV#IRU#3URPRWLRQ#RI#
3XEOLF#$ZDUHQHVV#DQG#&R0RSHUDWLRQ#

#

7+(#&20081,7<#2)#*h9(1#6,7(6,# #
,6#&2175,%87,1*#:,7+#285#&,7<#

(19,5210(17#
³6HSDUDWH#:DVWH#&ROOHFWLRQ#IRU#:DVWH#5HFRYHU\´#

$#VHSDUDWH#ZDVWH#FROOHFWLRQ#SURJUDP#LV#WR#EH#FRQGXFWHG#LQ#\RXU#
KRXVLQJ#FRPSOH[#IRU#ZDVWH#UHFRYHU\#DQG#FRQWULEXWLRQ#WR#\RXU#FLW\#
HQYLURQPHQW1#7KHUHIRUH/#\RX#DUH#UHTXHVWHG#WR#VHSDUDWH#\RXU#JDUEDJH#
LQWR#WZR#FDWHJRULHV#DW#KRPH=#

�#.LWFKHQ#ZDVWH# ,Q# WKH# JUHHQ# SODVWLF# EDJ# SURPRWHG# E\#0*0# )#
<'0#DQG#SURYLGHG#E\#-,&$#

�#2WKHU#ZDVWH# ,Q#D#VHSDUDWH#EDJ#+SDSHU/#WH[WLOH/#SODVWLF/# OHDWKHU#
)#UXEEHU/#PHWDO/#ERWWOH#)#JODVV/#FHUDPLF#)#VWRQH#
DQG#PLVFHOODQHRXV,#

)RU# WKLV#SXUSRVH#SODVWLF#EDJV#ZLOO#EH#GLVWULEXWHG#DQG#SURYLGHG#\RX# WR#
GLVSRVH#\RXU#NLWFKHQ#ZDVWH1#$OVR/#FRQWDLQHUV#IRU#NLWFKHQ#ZDVWH#ZLOO#EH#
LQVWDOOHG# LQ#\RXU#KRXVLQJ#FRPSOH[# WR#GLVSRVH# WKH#JDUEDJH#VHSDUDWHO\#
LQWR#WKHP1#
<RXU#DFWLYH#SDUWLFLSDWLRQ#DQG#FR0RSHUDWLRQ#LQ#VRXUFH#VHSDUDWLRQ#LV#YHU\#
LPSRUWDQW# IRU# WKH#ZHOIDUH#DQG# OLIH#TXDOLW\#RI#\RXU#FRPPXQLW\#DQG#FLW\#
HQYLURQPHQW1#
)RU# PRUH# LQIRUPDWLRQ/# SOHDVH# DVN# WR# \RXU# KRXVLQJ# FRPSOH[#
PDQDJHPHQW#RIILFH1#
#

7KH#IXWXUH#RI#RXU#FLW\#HQYLURQPHQW#GHSHQGV#RQ#RXU#HIIRUW1#2XU#
FR0RSHUDWLRQ#LQ#ZDVWH#VHSDUDWLRQ#ZLOO#RIIHU#EHWWHU#FOHDQ#HQYLURQPHQW#WR#

IXWXUH#JHQHUDWLRQ#
7KDQN#\RX#YHU\#PXFK#IRU#\RX#FRRSHUDWLRQ#

3URPRWHG#E\# #
0HUVLQ#*UHDWHU#0XQLFLSDOLW\#)#<HQLVHKLU#'LVWULFW#0XQLFLSDOLW\# #

6XSSRUWHG#E\# #
-DSDQ#,QWHUQDWLRQDO#&RRSHUDWLRQ#$JHQF\#+-,&$,#

7+(#&20081,7<#2)#*h9(1#6,7(6,#
,6#&2175,%87,1*#:,7+#285#&,7<#(19,5210(17#

³6HSDUDWH#:DVWH#&ROOHFWLRQ#IRU#:DVWH#5HFRYHU\´#
)URP#0D\#43#WR#-XQH#</#4<<<#

,03257$17,03257$17,03257$17,03257$17####
4,# 3OHDVH#VHSDUDWH#\RXU#ZDVWHV#LQWR#WZR#FDWHJRULHV=#

�# .LWFKHQ#ZDVWH# ,Q# WKH# JUHHQ# SODVWLF# EDJ# SURPRWHG# E\#0*0# )#
<'0#DQG#SURYLGHG#E\#-,&$#

�# 2WKHU#ZDVWH# ,Q#D#VHSDUDWH#EDJ#+SDSHU/#WH[WLOH/#SODVWLF/# OHDWKHU#
)#UXEEHU/#PHWDO/#ERWWOH#)#JODVV/#FHUDPLF#)#VWRQH#
DQG#PLVFHOODQHRXV,#

4,# .LWFKHQ#ZDVWHV#PXVW#EH#GLVSRVHG#LQ#D#SODVWLF#EDJ#VHSDUDWHO\#IURP#RWKHU#ZDVWHV1#
5,# 'R# QRW# PL[# NLWFKHQ# ZDVWHV# ZLWK# SODVWLF/# DOXPLQLXP# VKHHW# RU# RWKHU#

PLVFHOODQHRXV#LWHPV#EHFDXVH#WKH\#DUH#FROOHFWHG#DV#FRPSRVWDEOH#PDWHULDOV1#
6,# %HIRUH#GLVSRVLQJ#RI#OHIWRYHU#IRRG/#GUDLQ#WKH#OLTXLG#RXW#RI#LW#DV#PXFK#DV#SRVVLEOH1#
7,# ,I#QR#GRRUNHHSHU# +NDSLFL,#FROOHFW#\RXU#JDUEDJH/#SOHDVH#GLVSRVH#\RXU#SODVWLF#EDJ#

FRQWDLQLQJ# NLWFKHQ# ZDVWH# LQWR# WKH# SODVWLF# FRQWDLQHU# ³2QO\# IRU# .LWFKHQ#:DVWH´1#
2WKHU#ZDVWHV#ZLOO#EH#GLVSRVHG#LQ#WKH#H[LVWLQJ#FRQWDLQHU1#

8,# *DUGHQ#ZDVWH#VKRXOG#EH#GLVSRVHG#LQ#WKH#JUHHQ#FRORXU#FRQWDLQHU#³2QO\#IRU#.LWFKHQ#
:DVWH#DQG#*DUGHQ#:DVWH´#LQVWDOOHG#DW#\RXU#KRXVLQJ#FRPSOH[1#

9,# )RU# WKH#VDIH#GLVSRVDO#RI#ZDVWHV# WKDW#FDQQRW#EH# UHF\FOHG# LQ#DQ#HQYLURQPHQWDOO\#
IULHQGO\#PDQQHU/#SOHDVH#FRQVXOW#\RXU#EXLOGLQJ#PDQDJHU#RU#0*01#

:,# &R0RSHUDWH#IRU#WKH#SURSHU#ZD\#RI#JDUEDJH#GLVSRVDO1#
7KH#IXWXUH#RI#RXU#FLW\#HQYLURQPHQW#GHSHQGV#RQ#RXU#HIIRUW1#2XU#FR0RSHUDWLRQ#LQ#ZDVWH#

VHSDUDWLRQ#ZLOO#RIIHU#EHWWHU#FOHDQ#HQYLURQPHQW#WR#IXWXUH#JHQHUDWLRQ#
7KDQN#\RX#YHU\#PXFK#IRU#\RX#FR0RSHUDWLRQ#

3URPRWHG#E\#
0HUVLQ#*UHDWHU#0XQLFLSDOLW\#)#<HQLVHKLU#'LVWULFW#0XQLFLSDOLW\# #

6XSSRUWHG#E\# #
-DSDQ#,QWHUQDWLRQDO#&RRSHUDWLRQ#$JHQF\#+-,&$,#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:05:#

E17# 3XEOLF#(GXFDWLRQ#WKURXJK#0HHWLQJV#DQG#$VVHPEOLHV#

7R# HIIHFWLYHO\# SURPRWH#PHDVXUHV# IRU# VHSDUDWH# ZDVWH# FROOHFWLRQ# H[SHULPHQW# DQG# LQ#
RUGHU#WR#GHHSHQ#XQGHUVWDQGLQJ#RI#WKH#QHFHVVLW\#WR#VHSDUDWH#ZDVWHV#DPRQJ#WKH#UHVLGHQWV/#
VHYHUDO#PHHWLQJV#DQG#DVVHPEOLHV#ZHUH#FDUULHG#RXW#GXULQJ# WKH#VHFRQG#DQG# WKLUG#VWXG\#
ZRUNV# LQ#7XUNH\#ZLWK# WKH#EXLOGLQJ# UHSUHVHQWDWLYHV/#KRXVHKROGHUV#DQG#GRRUNHHSHUV#RI#
*XYHQ#6LWHVL#+RXVLQJ#&RPSOH[#+*6+&,1#

7UDLQLQJ#DQG#LQVWUXFWLRQV#ZHUH#FDUULHG#RXW#E\#WKH#WHDP#DQG#FRXQWHUSDUW/#DQG#UHLQIRUFHG#
WKURXJK#FRPSOHPHQWDU\#PDWHULDOV/#H1J1/#SDPSKOHWV/#SUHVHQWDWLRQ#XVLQJ#YLVXDO#PDWHULDOV#
DQG#SURMHFWRU/#HGXFDWLRQ#ERRNV/#DQG#VHSDUDWH#FROOHFWLRQ#GHPRQVWUDWLRQ#LQ#VLWX1#

$PRQJ# WKH# VHULHV# RI# PHHWLQJV/# WKH# UHOHYDQW# RQH¶V# ZHUH# FDUULHG# RXW# EHIRUH# WKH#
LPSOHPHQWDWLRQ# +0D\#9WK,#DQG#GXULQJ# WKH# LPSOHPHQWDWLRQ# +0D\#43WK0FRPPHQFHPHQW#
GD\/#0D\#45WK#DQG#-XQH#5QG,#RI#WKH#H[SHULPHQW1#

7KH#PHHWLQJV#ZHUH#FRQVLVWHG#RQ#WKH#IROORZLQJV=#

• ([SODQDWLRQ#ZK\#LV#QHFHVVDU\#WR#VHSDUDWH#ZDVWHV1#

• ,QVWUXFWLRQ#IRU#SURSHU#GLVFKDUJH#RI#FRPSRVWDEOH#DQG#QRQ0FRPSRVWDEOH#ZDVWHV1#

• $SSURSULDWH# XVH# RI# SODVWLF# EDJV/# GXVWELQV/# ZDVWH# ELQV/# DQG# FRQWDLQHUV# IRU#
FRPSRVWDEOH#DQG#QRQ0FRPSRVWDEOH#ZDVWHV1#

7KH#PRVW# HIIHFWLYH#PHHWLQJ#ZDV#KHOG#RQ#0D\# 45WK#RQ# WKH# MRE# WUDLQLQJ/#EHFDXVH# WKH#
UHVLGHQWV#XQGHUVWRRG#RQ# WKH#SUDFWLFH#ZKDW# VKRXOG#DQG# VKRXOG#QRW#GLVFKDUJH# LQWR# WKH#
VHSDUDWH#ZDVWH#ELQV#DQG#FRQWDLQHUV#IRU#FRPSRVWDEOH#DQG#QRQ0FRPSRVWDEOH#ZDVWHV/#DQG#
KRZ#WR#SDUWLFLSDWH#SURSHUO\1#

2Q#-XQH#5QG#D#ILQDO#PHHWLQJ#ZLWK#WKH#UHSUHVHQWDWLYHV#ZDV#KHOG#SURYLGLQJ#LQIRUPDWLRQ#
RQ# WKH# SURJUHVV# UHVXOWV# RI# WKH# UHVLGHQWV# SDUWLFLSDWLRQ# DQG# ZDVWH# VHSDUDWLRQ# OHYHOV/#
GHVWLQDWLRQ# DQG# ILQDO# SURGXFW# RI# WKHLU# FRPSRVWDEOH#ZDVWHV/# DQG# KRZ#ZHOO# WKH\# DUH#
FR0RSHUDWLQJ# WR#HQFRXUDJH#D# FRQWLQXRXV#SURPRWLRQ#RI# VHSDUDWH# FROOHFWLRQ# LQ#*6+&/#
DQG#LQIOXHQFH#RWKHU#DUHDV1#

'XULQJ#WKH#PHHWLQJV#WKH#UHSUHVHQWDWLYHV#RI#WKH#FRPSOH[#GHPRQVWUDWHG#KLJK#LQWHUHVW#RQ#
WKH#VHSDUDWLRQ#DFWLYLWLHV#DQG#DSSUHFLDWLRQ#IRU#VHOHFWLQJ#*6+&#DV#WKH#VLWH#WR#FDUU\#RXW#
WKH#H[SHULPHQWDO#SURMHFW1#

)RU# WKH#VXVWDLQDELOLW\#RI# WKH#SLORW#SURMHFW/# LW# LV#H[SHFWHG# WKDW# WKH#DFWLYH#SDUWLFLSDWLRQ#
DQG#HIIRUWV#PDGH#E\#WKH#UHVLGHQWV#RI#*6+&#VKRXOG#LQIOXHQFH#DQG#SURPRWH#SRVLWLYHO\#
RWKHU#DUHDV#DV#ZHOO#DV#DOO#RYHU#WKH#FLW\#DQG#WDNH#LQLWLDWLYHV#IRU#D#UHDO#VRXUFH#VHSDUDWLRQ#
LQ#0HUVLQ1#

E18# (GXFDWLRQ#%RRN#

$V#SDUW#RI#WKH#H[SHULPHQW#DQG#FRPSOHPHQWDU\#PDWHULDO#WR#SURPRWH#VHSDUDWH#FROOHFWLRQ#
V\VWHP/#D#HGXFDWLRQ#ERRN#KDV#EHHQ#SUHSDUHG#DQG#GLVWULEXWHG# LQ#*6+&# WR#HQOLJKWHQV#
WKH#PLQGV#RI#QRW#RQO\#UHVLGHQWV#RI# WKH#FRPSOH[#EXW#FKLOGUHQ#RI#ERWK#$GDQD#*0#DQG#
0HUVLQ#*0/#DQG#JDLQ#WKHLU#FR0RSHUDWLRQ#DQG#VXSSRUW1#

7KH#HGXFDWLRQ#ERRN#KDV#EHHQ#SXEOLVKHG#WR#GUDZ#WKH#DWWHQWLRQ#RI#FORVH#OLQNDJH#EHWZHHQ#
WKH#OLYLQJ#HQYLURQPHQW#DQG#WKH#ZDVWH1#,W#HPSKDVLVHV#WKH#EHQHILWV#WR#EH#REWDLQHG#LI#FDUH#
LV#GHYRWHG#WR#DFKLHYH#WKH#IROORZLQJV#WKUHH#VLPSOH#WDUJHWV=#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:05;#

41# 0LQLPLVLQJ#WKH#ZDVWH#TXDQWLW\1#

51# 5HF\FOLQJ#WKH#ZDVWH1#

61# /DQGILOOLQJ#WKH#XQUHF\FODEOH#ZDVWH#LQ#D#ZD\#WKDW#QRW#KDUPV#WKH#HQYLURQPHQW1#

7KLV#HGXFDWLRQ#ERRN#RXWOLQHV#PDQ\#SUDFWLFDO# VWHSV# WR#DFKLHYH# WKRVH# WDUJHWV#DQG#ZDV#
SUHSDUHG#WDNLQJ#LQWR#DFFRXQW#WKH#IROORZLQJV#DVSHFWV=#

• 6LPSOH#DQG#FRORXUIXO/#DQG#PDGH#RI#JRRG#TXDOLW\#SDSHU#WR#HQFRXUDJH#SHRSOH¶V#IRU#
UHDGLQJ#DQG#NHHSLQJ1#

• )RUPDW#ZLWK# OLWWOH# WH[W# DQG#PDQ\# LOOXVWUDWLRQV# DQG# SKRWRJUDSKV# WR# DWWUDFW# WKH#
DWWHQWLRQ#RI#WKH#UHVLGHQWV/#HVSHFLDOO\#FKLOGUHQ#RI#WKH#FRPSOH[1#

• 7H[W#ZLWK#JHQHUDO#YRFDEXODU\#QRW# OLPLWHG# WR#GHILQHG#JURXS=#DJH/#JHQGHU/#VRFLDO#
VWDWXV/#HWF1#

,W# LV# H[SHFWHG# WKDW# WKH#PHVVDJHV#GHVFULEHG# DUH#YDOXDEOH# LQIRUPDWLRQ# DQG#ZLOO#GLUHFW#
LPSRUWDQW# VWHSV# DQG# GHYHORSV# DWWLWXGHV/# DQG# SUDFWLFHV# IRU# WKH# FRQWULEXWLRQ# RI# DQ#
DSSURSULDWH#6:0#DQG#EHWWHU#HQYLURQPHQW#LQ#WKH#QHDU#IXWXUH1#

E19# 2XWOLQH#RI#WKH#([SHULPHQW#RQ#3XEOLF#(GXFDWLRQ#

3XEOLF#HGXFDWLRQ#LV#QRW#DQ#DEVROXWH=#LW#LV#KLJKO\#GHSHQGHQW#RQ#YDULRXV#LQWULQVLF#IHDWXUHV#
RI#D#JLYHQ#VRFLHW\/#DQG# WKHUHIRUH#ZDV#SODQQHG#DQG# LPSOHPHQWHG# WDNLQJ# LQWR#DFFRXQW#
WKH# FKDUDFWHULVWLFV# RI# *6+&1# 7KH# IROORZLQJ# DUH# URXJK# JXLGHOLQHV# RI# WKH# SXEOLF#
HGXFDWLRQ#RQ#VHSDUDWH#FROOHFWLRQ#LPSOHPHQWHG#LQ#*6+&/#EHDULQJ#LQ#PLQG#WKDW#VSHFLILF#
DQG#GHWDLOV#RI# ORQJ0WHUP#HGXFDWLRQ#SURJUDPV#ZLOO#EH#GHYLVHG#DQG#XQGHUWDNHQ#E\# WKH#
FRXQWHUSDUW#RI#0HUVLQ1#

7DEOH#:0<#=#2XWOLQH#RI#WKH#([SHULPHQW#RQ#3XEOLF#(GXFDWLRQ#LQ#0*0#
3URJUDPV#LQ#WKH#&RPPXQLW\#

41# ,PSOHPHQWDWLRQ#SHULRG#=# 'XULQJ#WKH#LPSOHPHQWDWLRQ#RI#WKH#SXEOLF#HGXFDWLRQ#
51# 7DUJHWV#=# %XLOGLQJ#UHSUHVHQWDWLYHV/#³NDSLFLV´#+GRRUNHHSHUV,#DQG#

UHVLGHQWV#
61# 0HWKRGV#=# :RUN#PHHWLQJV/#ZRUNVKRSV/#OHFWXUHV/#OHDIOHWV/#SDPSKOHWV/#

HGXFDWLRQDO#ERRNV/#VLWH#YLVLWV#
71# 6SRQVRU#=# 0R(/#0*0#/#'0/#PXQLFLSDOLWLHV/#FRPPXQLW\#RUJDQLVDWLRQV#
#
E1:# 3URPRWLRQ#RI#3XEOLF#,QWHUHVW#LQ#)XWXUH#6:0#IRU#0HUVLQ#

7KH# DXWKRULWLHV# FDQ# HQFRXUDJH# SXEOLF#PRWLYDWLRQ# WR# SDUWLFLSDWH# DQG# GHYLVH# D# 6:0#
V\VWHP/#XQLTXH#WR#WKH#ORFDO#FXOWXUH#DQG#FRPPRQ#SUDFWLFHV1#

E1;# ,QVWLWXWLRQDO/#$GPLQLVWUDWLYH/#DQG#/HJLVODWLYH#&KDQJHV#

1DWLRQDO# DQG# UHJLRQDO# ODZV# DQG# OHJLVODWLRQ# LQ# SODFH/# WKDW# KHOS# PDLQWDLQ# UHJLRQDO#
VDQLWDWLRQ#DQG#PLWLJDWH#HQYLURQPHQWDO#SROOXWLRQ/#VKRXOG#EH#PDGH#NQRZ#WR#WKH#JHQHUDO#
SXEOLF1#$OVR# IRU# IXWXUH# UHIHUHQFH/# WKH#SXEOLF#VKRXOG#EH#HQFRXUDJHG# WR#FRQWULEXWH#DQ\#
LGHDV# WKDW# FRXOG# EH# XVHG# WR# HQIRUFH# DQG# HQDFW# QHZ# UHJXODWLRQV# IRU# HQYLURQPHQWDO#
SURWHFWLRQ1#

#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:05<#

F1# ,PSOHPHQWDWLRQ#RI#WKH#([SHULPHQW#RI#WKH#6HSDUDWH#&ROOHFWLRQ#

F14# 6HOHFWLRQ#RI#WKH#([SHULPHQW#6LWH#

*XYHQ#6LWHVL#+RXVLQJ#&RPSOH[#+*6+&,/#ORFDWHG#LQ#*XYHQHYOHU#³PDKDOOH´#+ZDUG,#DW#
WKH#VRXWK0HDVW#VHFWRU#RI#<HQLVHKLU#GLVWULFW#ZDV#VHOHFWHG#DV#DQ#H[SHULPHQWDO#VLWH#IRU#WKH#
VHSDUDWH#FROOHFWLRQ#E\#WKH#WHDP#DQG#FRXQWHUSDUW#GXH#WR#WKH#IROORZLQJ#UHDVRQV=#

1) $V# DQ# H[SHULPHQW# FHUWDLQ# VFDOH# RI# SRSXODWLRQ# LV# QHFHVVDU\1#7KH#*6+&# KDV# 58#
EXLOGLQJV#RI# WHQ# VWRULHV# LQ# DQ# DUHD#RI# DSSUR[LPDWHO\# 719KD1# DV# VKRZQ# LQ#)LJXUH#
:0441# ,Q# WRWDO# 4/333# KRXVHKROGV# DQG# 8/473# UHVLGHQWV# +DERXW# 4(# RI# ZKROH#
SRSXODWLRQ#RI#0HUVLQ#*0,#OLYLQJ#WKH#FRPSOH[1# #

2) 7KHUH#LV#HQRXJK#VSDFH#IRU#WKH#LQVWDOODWLRQ#RI#FRQWDLQHUV#IRU#VHSDUDWHO\#GLVFKDUJHG#
FRPSRVWDEOH#ZDVWH#ZLWKRXW#GLVWXUELQJ#FXUUHQW#UHIXVH#FROOHFWLRQ#V\VWHP1#

)LJXUH#:044=#/D\RXW#RI#*XYHQ#6LWHVL#+RXVLQJ#&RPSOH[#LQ#0*0#
#
F15# *DLQ#5HVLGHQW¶V#&R0RSHUDWLRQ#

,Q#RUGHU# WR#REWDLQ# UHVLGHQW¶V#FR0RSHUDWLRQ# IRU#VHSDUDWH#GLVFKDUJH#RI#FRPSRVWDEOH#DQG#
QRQ0FRPSRVWDEOH#ZDVWHV#WKH#WHDP#DQG#FRXQWHUSDUW#FRQGXFWHG#WKH#IROORZLQJ#ZRUNV=#

1) ,QVWDOODWLRQ#RI#D#QRWLFH#ERDUG# WR#DVN#FR0RSHUDWLRQ#RI# WKH# UHVLGHQWV#RI# WKH#*XYHQ#
6LWHVL# +RXVLQJ# &RPSOH[# DQG# LQIRUP# JHQHUDO# SXEOLF# LQ# 0HUVLQ# *UHDWHU#
0XQLFLSDOLW\#DERXW#WKH#VHSDUDWH#FROOHFWLRQ#H[SHULPHQW1#

2) 'HOLYHU\#RI#SDPSKOHWV#DQG#HGXFDWLRQ#ERRNV#WR#LQVWUXFW#WKH#UHVLGHQWV#RI#WKH#*6+&#
WR#FRQGXFW#D#SURSHU#VHSDUDWH#GLVFKDUJH#RI#WKHLU#ZDVWH1#

/D\RXW#RI#*XYHQ#6LWHVL
+RXVLQJ#&RPSOH[

568#P

538#P

44
:#
P

43
:#
P

4<
3#
P

#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:063#

3) +ROGLQJ#DVVHPEOLHV#DQG#PHHWLQJV#ZLWK#WKH#UHVLGHQWV#DQG#WKHLU#UHSUHVHQWDWLYHV1#

F16# ,PSOHPHQWDWLRQ#RI#6HSDUDWH#&ROOHFWLRQ#

7KH# VHSDUDWH# FROOHFWLRQ#ZDV# LPSOHPHQWHG# IRU# RQH#PRQWK# +IURP#0D\# 43# WR# -XQH# </#
4<<<,1#3ULRU#WR#WKH#FRPPHQFHPHQW#RI#WKH#VHSDUDWH#FROOHFWLRQ#H[SHULPHQW#WKH#WHDP#DQG#
FRXQWHUSDUW#FRQGXFWHG#WKH#IROORZLQJ#DFWLYLWLHV=#

1) 'LVWULEXWLRQ# RI# JUHHQ# SODVWLF# EDJV#ZKLFK# VKDOO# EH# XVHG# E\# KRXVHKROGV# IRU# WKH#
VHSDUDWH#GLVFKDUJH#RI#FRPSRVWDEOH#ZDVWH1#

2) 'LVWULEXWLRQ#RI#ZDVWH#ELQV#ZKLFK# VKDOO#EH#XVHG#E\#³NDSLFLV´# +GRRUNHHSHUV=#ZKR#
WDNH#FDUH#RI#ZDVWH#FROOHFWLRQ#IURP#KRXVHKROGV#RI#HDFK#EXLOGLQJ,#IRU#FRPSRVWDEOH#
ZDVWH#FROOHFWLRQ1#

3) ,QVWDOODWLRQ#RI#QHZ#FRORXUV#JUHHQ#FRQWDLQHUV#IRU#FRPSRVWDEOH#ZDVWH#IRU#FROOHFWLRQ#
VHUYLFH1#&XUUHQW#FRQWDLQHUV#DUH#XVHG#IRU#WKH#FROOHFWLRQ#RI#QRQ0FRPSRVWDEOH#ZDVWH1#

7KH#VXUYH\#ZDV#FRQGXFWHG#DFFRUGLQJ#WKH#IROORZLQJ#VFKHGXOH=#

7DEOH#:043=#,PSOHPHQWDWLRQ#6FKHGXOH#E\#$FWLYLWLHV#LQ#0HUVLQ#*0#

$FWLYLW\# 6FKHGXOH# 5HVXOW#
+IURP#0D\#43WK# # WR#-XQH#<WK,#

6HSDUDWH#ZDVWH#DW#VRXUFH#E\#
UHVLGHQWV#RI#*6+&#

)URP#0D\#43#WR#
-XQH#</#4<<<# 6DWLVIDFWRU\#

6HSDUDWH#FROOHFWLRQ#E\#SULYDWH#
FRQWUDFWRUV#RI#<'0#

)URP#0D\#44#WR#
-XQH#43/#4<<<#

:HOO#FDUULHG#RXW#DFFRUGLQJ#WKH#
SODQQHG#VFKHGXOH#

#
)LJXUH# :045# VKRZV# WKH# RXWOLQH# IRU# WKH# LPSOHPHQWDWLRQ# RI# H[SHULPHQW# RQ# VHSDUDWH#
FROOHFWLRQ1#7KH#H[SHULPHQWDO#SURMHFW# LV#HVVHQWLDOO\#GLYLGHG# LQWR# WKUHH#VWDJHV>#QDPHO\/#
+4,#SUHSDUDWLRQ#DQG#SODQQLQJ#VWDJH/#+5,#LPSOHPHQWDWLRQ#DQG#YHULILFDWLRQ#VWDJH/#DQG#+6,#
HYDOXDWLRQ1#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:064#

#

)LJXUH#:045=#,PSOHPHQWDWLRQ#3URFHGXUH#RI#6HSDUDWH#&ROOHFWLRQ#LQ#0HUVLQ#
#
%HIRUH#DQG#GXULQJ#WKH#LPSOHPHQWDWLRQ#RI#VHSDUDWH#FROOHFWLRQ#VHYHUDO#PHHWLQJV#ZLWK#WKH#
SUHVLGHQW/# EXLOGLQJ# UHSUHVHQWDWLYHV/# GRRUNHHSHUV# DQG# UHVLGHQWV# RI# WKH# FRPSOH[#ZHUH#
FRQGXFWHG#LQ#RUGHU#WR#DSSO\#DQ#DSSURDFK#LQ#FRPPXQLW\#EDVH#VHSDUDWLRQ#H[SHULPHQW1#

'XULQJ# WKH# LPSOHPHQWDWLRQ# VWDJH/# PRQLWRULQJ# DQG# YHULILFDWLRQ# RI# WKH# VHSDUDWLRQ#
FROOHFWLRQ#DFWLYLWLHV#ZHUH#FRQGXFWHG#WR#PDNH#FOHDU#SUREOHPV/#LVVXHV#DQG#PDLQ#LWHPV1#

7KH#PRQLWRULQJ# IRU# VHSDUDWH# FROOHFWLRQ# ZDV# FRQGXFWHG# GDLO\# IURP#0D\# 44/# 4<<</#
GXULQJ#WKH#LPSOHPHQWDWLRQ#RI#WKH#SLORW#SURMHFW#LQ#RUGHU#WR#NQRZ#WKH#IROORZLQJV=#

1) :DVWH#VHSDUDWH#DPRXQW#

2) 6HSDUDWLRQ#OHYHO#RI#FRPSRVWDEOH#DQG#QRQ0FRPSRVWDEOH#ZDVWHV#

3) 2EVHUYDWLRQ# RI# UHVLGHQWV# SDUWLFLSDWLRQ# DQG# FR0RSHUDWLRQ/# DQG# OHYHO# RI# ZDVWH#
VHSDUDWLRQ#

) LJ X U H # = # ,P S OH P H Q W D W LR Q #3 UR F H G X U H #R I #6 H S D U D W H #& R O OH F W LR Q

# 0 # , Q V W D O OD W LR Q #R I #Q R W LF H #E R D U G # U H T X H V W LQ J # I R U
F R R S H U D W LR Q

# 0 # 3 U H S D U D W LR Q #R I #S D P S K OH W V
# 0 # ' LV W U LE X W LR Q #R I #S OD V W LF #E D J V # I R U

F R P S R V W D E OH #Z D V WH V
# 0 # , Q V W D O OD W LR Q #R I #F R Q WD LQ H U V #D Q G #Z D V WH #E LQ V

I R U # F R P S R V W D E OH #Z D V WH V
# 0 # 6 H W W LQ J #X S #R I # F R O OH F W LR Q # Y H K LF OH V

H [ F OX V LY H O\ # I R U # W K H #F R P S R V W D E OH #Z D V WH V
W R #E H #G LU H F W H G # W R # W K H #F R P S R V W LQ J #S OD Q W

0 R Q L W R U LQ J #R I #F R P S R V W D E OH #D Q G
Q R Q 0 F R P S R V W D E OH #Z D V WH
# 0 # 5 H V LG H Q W V # F R R S H U D W LR Q
# 0 # & R O OH F W LR Q #Y H K LF OH V
# 0 # & R Q W D LQ H U V # F R Q W H Q W V #R I

F R P S R V W D E OH #D Q G #Q R Q 0
F R P S R V W D E OH #Z D V WH V / #H W F 1

$ S S U R Y D O # I U R P
- ,& $

F R Q V X O W D W LR Q
Z LW K #< ' 0

,V V X H V #D Q G #0 D LQ # , W H P V

( Y D OX D W LR Q

,P S OH P H Q WD W LR Q #D Q G #9 H U L I LF D W LR Q #6 WD J H

$ F W LY L W \ #3 OD Q

& R Q V X OW D W LR Q 2$ U U D Q J H P H Q W
+0 * 0 2< ' 0 ,

+ R OG LQ J #$ V V H P E O LH V #D Q G
0 H H W LQ J V #Z LW K #5 H V LG H Q W V

$ U H D #6 H OH F W LR Q

3 U H S D U D W LR Q #D Q G #3 OD Q Q LQ J
6 W D J H

#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:065#

)LJXUH#:046#VKRZV# WKH# ORFDWLRQ#RI#JUHHQ#SODVWLF#FRQWDLQHUV# +IRU#FRPSRVWDEOH#ZDVWHV,#
EHVLGHV# WKH# H[LVWLQJ# PHWDO# FRQWDLQHUV# +IRU# QRQ0FRPSRVWDEOH# ZDVWHV,1# (YHU\# WZR#
EXLOGLQJV# +;3# KRXVHKROGHUV,# DV# LOOXVWUDWHG# LQ# WKH# ILJXUH# XVH# ERWK# FRQWDLQHUV# +JUHHQ#
SODVWLF# DQG# VLOYHU# PHWDOOLF,1# $OVR/# ZDVWH# ELQV# +IRU# FRPSRVWDEOH,# SURYLGHG# IRU# WKH#
H[SHULPHQW#DUH#SODFHG#DW#HYHU\#VWDLU# ODQGLQJ#DUHD# WRJHWKHU#ZLWK# WKH#H[LVWLQJ#RQHV# IRU#
QRQ0FRPSRVWDEOH#ZDVWHV/#ZKLFK#DUH#XVHG#E\# 7#KRXVHKROGHUV1#7KH#ZDVWHV#GLVFKDUJHG#
E\# WKH#KRXVHKROGHUV# LQWR# WKH# VHSDUDWHG#ZDVWH#ELQV# DUH# FROOHFWHG#E\# WKH#GRRUNHHSHUV#
DQG# GLVSRVHG# LQWR# WKH# FRUUHVSRQGLQJ# FRQWDLQHUV# LQVWDOOHG# RXWGRRU# LQ# WKH# FRPSOH[1#
/DWHU#WKH#FRPSRVWDEOH#ZDVWHV#DQG#QRQ0FRPSRVWDEOH#ZDVWHV#DUH#FROOHFWHG#VHSDUDWHO\#E\#
WKH#SULYDWH#FRQWUDFWRUV#DQG#EULQJLQJ#WKHP#WR#WKH#H[LVWLQJ#FRPSRVWLQJ#SODQW#DQG#ODQGILOO#
UHVSHFWLYHO\1# #

#

#

#

#

#

)LJXUH#:046=#/RFDWLRQ#RI#&RQWDLQHUV#
#
F17# 0RQLWRULQJ#

$W# WKH#EHJLQQLQJ/# WKH# LPSOHPHQWDWLRQ#RI# WKH#SODQV#SURSRVHG# LQ# WKH#023#ZDV#FDUULHG#
RXW#ZLWK#VRPH#GLIILFXOWLHV/#GXH#WR#WKH#QDWLRQDO#DQG#PXQLFLSDO#HOHFWLRQV#DQG#FKDQJH#RI#
WKH#PXQLFLSDO# JRYHUQPHQW1# +RZHYHU/# WKH# SHUIRUPDQFH# ZDV# VDWLVIDFWRULO\# DFKLHYHG#
DIWHU#WKH#FRPPHQFHPHQW#DQG#GXULQJ#WKH#LPSOHPHQWDWLRQ#RI#WKH#H[SHULPHQW1#

$#PRQLWRULQJ#VXUYH\#RI#WKH#VHSDUDWH#FROOHFWLRQ#ZHUH#FRQGXFWHG#IURP#0D\#44WK#WR#-XQH#
43WK#+H[FHSW#VRPH#ZHHNHQGV,#LQ#*6+&#WR#YHULI\#WKH#SURSRVHG#V\VWHP#DQG#LGHQWLI\#WKH#
LVVXHV#DQG#PDLQ#LWHPV#ZLWK#IROORZLQJ#REMHFWLYHV=#

• &RQWURO#RI#WKH#FRPSRQHQWV#RI#ZDVWHV#EURXJKW#E\#UHVLGHQWV#DQG2RU#GRRUNHHSHUV/#

• &RQWUROOLQJ#WKH#FDSDFLW\#RI#FRQWDLQHUV#DUUDQJHG/#

• &RQWUROOLQJ# WKH# WUXFN#GULYHUV# DQG#ZRUNHUV#ZKR# GLVFKDUJH# WKH# VHSDUDWHG#ZDVWH#
FRPSRQHQWV#LQWR#GHILQHG#WUXFN/#DQG#

4$

4%

5$

5%

6$

6%

7%
7$

8%
8$

9%
9$

<%
<$

;%

;$

:%

:$

43%43$

44$

45%45$

46%
46$

46

:

45

44

4

5

<

43

55
8

7

9

#

:DVWH#ELQ#IRU#QRQ0
FRPSRVWDEOH#ZDVWH

:DVWH#ELQ#IRU
FRPSRVWDEOH#ZDVWH

43)

<)

;)

:)

9)

7)

8)

6)

5)

4)

*)

/RFDWLRQ#RI#:DVWH#%LQV #



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:066#

• 'HWHUPLQLQJ# WKH# IDXOWV# DQG# LPSURYLQJ# WKH# H[SHULPHQW# IRU# VXVWDLQDEOH#
LPSOHPHQWDWLRQ#RI#WKH#SLORW#SURMHFW1#

7KH#IROORZLQJ#FKHFN#VKHHW#ZDV#XWLOLVHG#IRU#WKH#YHULILFDWLRQ#RI#WKH#VHSDUDWH#FROOHFWLRQ1#

7DEOH#:044=#&KHFN#6KHHW#IRU#6HSDUDWH#:DVWH#&ROOHFWLRQ#
&RPSRVWDEOH#:DVWH# 1RQ#&RPSRVWDEOH#:DVWH#

'DWH# # 'DWH# #
7UXFN#QXPEHU# # 7UXFN#QXPEHU# #
'ULYHU#QDPH# # 'ULYHU#QDPH# #
6XSHUYLVRU# # 6XSHUYLVRU# #
:RUNHUV# # :RUNHUV# #
$UULYDO#WLPH#+*XYHQ#6LWHVL,# # $UULYDO#WLPH#+*XYHQ#6LWHVL,# #
7LPH#IRU#FROOHFWLRQ#*6# # # 7LPH#IRU#FROOHFWLRQ#*6# #
7UDQVSRUWDWLRQ#WLPH# # 7UDQVSRUWDWLRQ#WLPH# # #
$UULYDO#WLPH#+&RPSRVW#3ODQW,# # $UULYDO#WLPH#+&RPSRVW#3ODQW,# #
:HLJKW# # # :HLJKW# # #

&RPSRVWDEOH#:DVWH# 1RQ#&RPSRVWDEOH#:DVWH#
&RQW# 1R1#RI#EDJV# 4W\1# 6HSDUDWLRQ#*UDGH# 5HPDUNV# &RQW1# 4W\1# 6HSDUDWLRQ#*UDGH# 5HPDUNV#
*UHHQ# *UHHQ# 2WKHU# +(,# 3RRU# $YHU1# *RRG# # ([LVW1# +(,# 3RRU# $YHU1# *RRG# #
&4# # # # # # # # (4# # # # # #
&5# # # # # # # # (5# # # # # #
&6# # # # # # # # (6# # # # # #
«# # # # # # # # «# # # # # #
«# # # # # # # # «# # # # # #
«# # # # # # # # «# # # # # #
«# # # # # # # # «# # # # # #

1RWH=# &=#&RPSRVWDEOH/# *:=#JDUGHQ#ZDVWH/# 1&=#1RQ0&RPSRVWDEOH/#0=#PL[HG#ZDVWH/# #
1$=#1RW#DYDLODEOH#

#
8VLQJ# WKH# FKHFN# VKHHW# DERYH# D#PRQLWRULQJ# VXUYH\#ZDV# FDUULHG# RXW# E\# RQH#PRQWK1#
7DNLQJ#LQWR#DFFRXQW#WKH#QXPEHUV#RI#JUHHQ#SODVWLF#EDJV#+FRPSRVWDEOH,#DQG#RWKHU#EDJV#
+QRQ0FRPSRVWDEOH,#LQ#ERWK#FRQWDLQHUV#IRU#FRPSRVWDEOH#DQG#QRQ0FRPSRVWDEOH#ZDVWHV#D#
VXUYH\#RQ#WKH#VHSDUDWLRQ#OHYHO#ZDV#GRQH#FDWHJRULVLQJ#DV#SRRU/#DYHUDJH#DQG#JRRG1#

7KH#UHVXOWV#RI#WKH#PRQLWRULQJ#VXUYH\#RI#WKH#FRQWDLQHU#FRQWHQW#RI#ERWK#FRPSRVWDEOH#DQG#
QRQ0FRPSRVWDEOH#ZDVWHV#DUH#VKRZQ#LQ#WKH#IROORZLQJ#ILJXUHV=#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:067#

6HSDUDWLRQ#/HYHO#RI#&RPSRVWDEOH#:DVWH

3
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#+8
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#+9
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,

5:
#+9
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,
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#+9
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'DWH

6H
SD
UD
WLR
Q#
/H
YH
O

3RRU#+&,
$YHU1+&,
*RRG#+&,

#
)LJXUH#:047=#6HSDUDWLRQ#/HYHO#RI#&RPSRVWDEOH#:DVWHV#LQ#0*0#

#

6HSDUDWLRQ#/HYHO#RI#&RPSRVWDEOH#)#1RQ0
&RPSRVWDEOH

3
4
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'DWH

6H
SD
UD
WLR
Q#
/H
YH
O

+1
R1
#R
I#&
RQ
WD
LQ
HU
V,

&
1&

#
)LJXUH#:048=#6HSDUDWLRQ#/HYHO#RI#1RQ0&RPSRVWDEOH#:DVWHV#LQ#0*0#

#
$V# LW# LV#REVHUYHG# LQ# WKH# DERYH# ILJXUHV/#JHQHUDOO\# WKH#ZDVWH# VHSDUDWLRQ# DFWLYLWLHV# DUH#
ZHOO#FDUULHG#RXW#GXULQJ#WKH#ZHHNGD\V1#+RZHYHU/#WKH#SHUIRUPDQFH#LV#GHFOLQLQJ#GXULQJ#
WKH#ZHHNHQGV#GXH#WR#WKH#OHDYH#RI#UHVLGHQWV#DW#WKH#ZHHNHQG#DQG#WKH#UHVWLQJ#GDWH#RI#WKH#
GRRUNHHSHUV1#$SSDUHQWO\/# WKH#JUHHQ#SODVWLF#EDJ# IRU#NLWFKHQ#ZDVWH#SURYLGHG/#FRQWDLQV#
IRRG# ZDVWH1# +RZHYHU/# VRPH# RI# WKHP# FRQWDLQ# PDQ\# RWKHU# SODVWLF# EDJV# DQG#
QRQ0FRPSRVWDEOH#ZDVWHV#DV#LW#ZHUH#REVHUYHG#GXULQJ#WKH#ZDVWH#VHSDUDWLRQ#DFWLYLWLHV#LQ#
WKH#FRPSRVW#SODQW1#

2WKHU#LVVXHV#REVHUYHG#GXULQJ#WKH#LPSOHPHQWDWLRQ#RI#WKH#H[SHULPHQW#DUH#DV#IROORZV=#

• 7KH#SDUWLFLSDWLRQ#RI#WKH#UHVLGHQWV#DQG#EXLOGLQJ#DGPLQLVWHUV#RI#WKH#*6+&#DQG#WKH#
SULYDWH#FROOHFWLRQ#ZRUNHUV#LQ#WKH#FROOHFWLRQ#DFWLYLW\#ZHUH#VDWLVIDFWRU\#REWDLQHG1#

• *HQHUDOO\# WKH# ZDVWH# VHSDUDWLRQ# RI# FRPSRVWDEOH# ZDVWH# IURP# RWKHU# ZDVWH#
+QRQ0FRPSRVWDEOH#ZDVWH,#DW#VRXUFH#ZHUH#ZHOO#FDUULHG#RXW#E\#WKH#UHVLGHQWV#XVLQJ#





7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:069#

'HWDLOV#RI#WKH#GDLO\#PRQLWRULQJ#VXUYH\#SHUIRUPHG#GXULQJ#0D\#44#WR#-XQH#43#DUH#VKRZQ#
LQ#WKH#$QQH[1#

F18# 6HSDUDWHG#:DVWH#$PRXQW#

7KH# DYHUDJH#GDLO\# DPRXQW#ZDV# DERXW# 4/363#.J# +7<16(,# DQG# 4/393#.J# +831:(,# IRU#
FRPSRVWDEOH#DQG#QRQ0FRPSRVWDEOH#ZDVWHV# UHVSHFWLYHO\1#)LJXUH# :04:# VKRZV# WKH#GDLO\#
VHSDUDWHG#ZDVWH#DPRXQW#IURP#0D\#44#WR#-XQH#43/#4<<<#+H[FHSW#ZHHNHQGV,1#

)LJXUH#:04:=#6HSDUDWHG#:DVWH#$PRXQW#LQ#0*0#
#
$V# LW# LV# REVHUYHG# LQ# WKH# ILJXUH/# QRQ0FRPSRVWDEOH# ZDVWHV# VXUSDVV# FRQVLGHUDEO\# WKH#
FRPSRVWDEOH# ZDVWHV/# HVSHFLDOO\# RQ# 0RQGD\/# SRLQWLQJ# RXW# WKDW# WKH# KRXVHKROGHU¶V#
GLVFKDUJH# VHYHUDO#QRQ0FRPSRVWDEOH# LWHPV#GXULQJ# WKH#ZHHNHQGV1#*HQHUDOO\/#KRZHYHU/#
GXULQJ#WKH#ZHHNGD\V#WKH#FRPSRVWDEOH#ZDVWHV#VXUSDVV#WKH#QRQ0FRPSRVWDEOH#ZDVWHV1#

F19# )LQGLQJV#

7KH#IROORZLQJ#PDLQ#ILQGLQJV#ZHUH#REWDLQHG#E\#WKH#H[SHULPHQW#IURP#0D\#43WK#WR#-XQH#
43WK=#

4,# $FFRUGLQJ# WR# WKH# YLVXDO# REVHUYDWLRQ# RI# FRPSRVWDEOH#ZDVWH# GLVFKDUJHG# LQWR# WKH#
JUHHQ# FRQWDLQHUV# +VHH# )LJXUH# :049,/# WKH# OHYHO# RI# VHSDUDWLRQ/# KRZ# LW# LQFOXGHV#
QRQ0FRPSRVWDEOH#ZDVWHV/#LV#FRPLQJ#ZRUVH#LQ#WKH#ZHHNHQG1#

5,# 7KH# FRPSRVWDEOH# ZDVWH# EURXJKW# LQWR# WKH# ZLQGURZ# \DUG# VWLOO# LQFOXGHV# VRPH#
QRQ0FRPSRVWDEOH/# VXFK# DV# SODVWLFV/# HWF1# 7KH# UDWH# RI# QRQ0FRPSRVWDEOHV# LQ# WKH#
FRPSRVWDEOH# ZDVWHV# FROOHFWHG# LV# :14(1# $FFRUGLQJ# WR# WKH# UHVXOWV# RI# WKH#
PHDVXUHPHQW#RI#QRQ0FRPSRVWDEOHV#HOLPLQDWHG#E\#FRPSRVWLQJ#SODQW#ZRUNHUV1#

6,# $FFRUGLQJ# WR# WKH# SK\VLFDO# FRPSRVLWLRQ# DQDO\VLV# RI# QRQ0FRPSRVWDEOH# ZDVWH#
FRQGXFWHG# IRU# 7#GD\V#RQ#0D\# 55QG/# 56UG/# -XQH# <WK# DQG# 43WK/# WKH# UDWH# RI# NLWFKHQ#
ZDVWH#LQ#WKH#QRQ0FRPSRVWDEOH#ZDVWH#LV#66176(#LQ#DYHUDJH1#
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#

7DEOH#:045=#5HVXOWV#RI#1RQ0FRPSRVWDEOH#:DVWH#&RPSRVLWLRQ#6XUYH\#+:HW#%DVH,#LQ#0HUVLQ#+'LVFKDUJH#6RXUFH#=#+RXVHKROG#:DVWH#
DW#*XYHQ#6LWHVL#+RXVLQJ#&RPSOH[,#

8QLW#=#J#

# ,WHP# 3K\VLFDO#&RPSRVLWLRQ# $SSDUHQW#
# # .LWFKHQ# 3DSHU# 7H[WLOH# *UDVV# 3ODVWLF# /HDWKHU# 0HWDO# %RWWOH# &HUDPLF# 0LVFHOOD0# 7RWDO# 6SHFLILF#

'DWH# # :DVWH# # # :RRG# # 5XEEHU# # *ODVV# 6WRQH# QHRXV# # *UDYLW\#

55#0D\1# J# 6/733133# 6/733133# 4/533133# 533133# 4/;33133# 733133# 533133# 4/533133# 4/533133# 4/533133# 47/533133# 313;#
6DW1# (# 561<7# 561<7# ;178# 4174# 4519;# 51;5# 4174# ;178# ;178# ;178# 433133# #

56#0D\1# J# 7/333133# 4/;33133# 933133# 533133# 4/333133# 83133# 433133# 933133# 933133# 533133# </483133# 313;#
6XQ1# (# 761:5# 4<19:# 9189# 514<# 431<6# 3188# 413<# 9189# 9189# 514<# 433133# #
<#-XQH1# J# 5/<83133# 6/333133# 933133# 433133# 4/333133# 433133# 533133# 733133# +0# +0# ;/683133# 313<#
:HG1# (# 68166# 681<6# :14<# 4153# 441<;# 4153# 5173# 71:<# +0# +0# 433133# #
43#-XQH1# J# 7/333133# 5/<83133# 4/<33133# 563133# 4/333133# 733133# 433133# 83133# 933133# +0# 44/563133# 313<#
7KX1# (# 68195# 5915:# 491<5# 5138# ;1<3# 6189# 31;<# 3178# 8167# +0# 433133# #
7RWDO# J# 47/683133# 44/483133# 7/633133# :63133# 7/;33133# <83133# 933133# 5/583133# 5/733133# 4/733133# 75/<63133# 313<#
:HHN# (# 66176# 581<:# 43135# 41:3# 4414;# 5154# 4173# 8157# 818<# 6159# 433133# #

#

#

#
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7.3.4 Implementation of the Experiment of the Compost Quality Improvement 

a. Implementation Schedule 

The experiment of the compost quality improvement was conducted for ５ months 
from April to August 1999 

Most of experiment work were conducted in the third study works in Turkey (11 May 
to 10 June 1999) in accordance with the schedule shown in the Figure below.  
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)LJXUH:049=#,PSOHPHQWDWLRQ#6FKHGXOH#IRU#&RPSRVW#4XDOLW\#,PSURYHPHQW#LQ#0*0#

#
6HFRQG#
6WXG\#
:RUN#LQ#
7XUNH\#

# 7KLUG#6WXG\#:RUN#LQ#
7XUNH\# 6HFRQG#6WXG\#ZRUN#LQ#-DSDQ#

2XWOLQH# $SULO# 0D\# -XQH# -XO\# $XJXVW#
41# ,PSURYHPHQW#RI#([LVWLQJ#)DFLOLW\# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
D1# ,QVWDOODWLRQ#RI#UHFRYHU\#OLQH#IRU#

QRQ0FRPSRVWDEOH#ZDVWH#
# # # # # # # # # # # # # # # # # # # # # # # # # # # # # #

51#5HFRYHU\#RI#QRQ0FRPSRVWDEOH#ZDVWH# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
D# $OORFDWLRQ#RI#506#ZRUNHUV#IRU#

QRQ0FRPSRVWDEOH#ZDVWH#
# # # # # # # # # # # # # # # # # # # # # # # # # # # # # #

E1#$OORFDWLRQ#RI#4#ZRUNHU#WR#SLFN#XS#KDUPIXO#
ZDVWH#WR#KH#SODQW# #

# # # # # # # # # # # # # # # # # # # # # # # # # # # # # #

61#)DFLOLWDWLRQ#DQG#)HUPHQWDWLRQ# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
D1#$UUDQJHPHQW#RI#HTXLSPHQW#IRU#WXUQLQJ#DQG#

ZDWHULQJ#
# # # # # # # # # # # # # # # # # # # # # # # # # # # # # #

71# ,PSURYHPHQW#RI#WKH#PDQDJHPHQW#RI#WKH#
FRPSRVW#SODQW#

# # # # # # # # # # # # # # # # # # # # # # # # # # # # # #

D1#SUHSDUDWLRQ#RI#RSHUDWLRQ#PDQXDO# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
81#0RQLWRULQJ#FRPSRVW#4XDOLW\# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
D1# ,QVWDOODWLRQ#RI#VPDOO#ODERUDWRU\# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
E1# ,PSOHPHQWDWLRQ#RI#ODERUDWRU\#WHVW# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
91#3LORW#3URMHFW#$VVHVVPHQW# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
D1#&RPSRVW#0DUNHW#6XUYH\# # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
E1#&KHPLFDO#$QDO\VLV#RI#FRPSRVW#LQ#D#IRUPDO#

ODERUDWRU\#
# # # # # # # # # # # # # # # # # # # # # # # # # # # # # #

#
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E1# ,PSURYHPHQW# RI# ([LVWLQJ# )DFLOLW\# IRU# 5HFRYHU\# RI# 1RQ0FRPSRVWDEOH#
:DVWH#

7KH# FRPSRVWLQJ# SODQW# KDV# WZR# SURGXFWLRQ# OLQHV# ZLWK# D# IHHGLQJ# FRQYH\RU# EHOW#
UHVSHFWLYHO\#ZKHUH#PDQXDO#SLFNLQJ#RI#UHF\FODEOH#PDWHULDOV#LV#FDUULHG#RXW1#7KH#IHHGLQJ#
FRQYH\RU# EHOWV#ZHUH# QRW# RULJLQDOO\# LQWHQGHG# IRU# WKH# SXUSRVH# RI# SLFNLQJ1#1R# VDIHW\#
PHDVXUH#LV#SURYLGHG1#7KHUHIRUH#-,&$#VWXG\#WHDP#LQVWDOOHG#VRPH#IDFLOLWLHV#DV#IROORZV#=# #

• 9#VDIHW\#EDUV#DORQJ#WKH#IHHGLQJ#FRQYH\RU#EHOW#

• 5#SODWIRUPV#DORQJ#WKH#IHHGLQJ#FRQYH\RU#EHOW#

• 5#VWDLUFDVH#IRU#WUDQVSRUW#RI#PDWHULDOV#

F1# 5HFRYHU\#RI#1RQ0FRPSRVWDEOH#:DVWH#DQG#)RUPXODWLRQ#RI#:LQGURZ#

,Q# RUGHU# WR# FODULI\# WKH# YROXPH# RI# QRQ0FRPSRVWDEOH#ZDVWH#PL[HG#ZLWK# FRPSRVWDEOH#
ZDVWH/# QRQ0FRPSRVWDEOH# ZDVWH# ZHUH# HOLPLQDWHG# DV# PXFK# DV# SRVVLEOH# DW# D# IHHGLQJ#
FRQYH\RU#EHOW#E\#506#ZRUNHUV#IRU#EHVW#TXDOLW\#FRPSRVW+ILQH#FRPSRVW,#SURGXFWLRQ#IURP#
44WK#0D\# WR# 59WK#0D\# 4<<<1# 7DUJHW# UHMHFWV# ZHUH# ;# W\SHV# ZDVWHV/# QDPHO\/#0HWDO/#
&HUDPLF/# 3ODVWLF# EDJ# H[FHSW# JUHHQ# EDJ# IRU# FRPSRVWDEOH#ZDVWH/# SODVWLFV+SHW# ERWWOHV/#
HWF1/,#JUHHQ#SODVWLF#EDJ#IRU#FRPSRVWDEOH#ZDVWH/#UXEEHU/#JODVV#DQG#WH[WLOH1# #
2Q# WKH#RWKHU#KDQG/# IRU#VHFRQGDU\#TXDOLW\#FRPSRVW+FRDUVH#FRPSRVW,#SURGXFWLRQ# IURP#
0D\# 5:WK# WR# -XQH# 43WK#4<<</# WH[WLOH#ZKLFK# LV#KDUPIXO#ZDVWH# IRU#SODQW#RSHUDWLRQ#ZDV#
HOLPLQDWHG#E\#RQH#ZRUNHU#DW#D#IHHGLQJ#FRQYH\RU#EHOW1# #

G1# 0DMRU#:RUNV#IRU#&RPSRVW#:LQGURZ#&RQGXFWHG#E\#-,&$#6WXG\#7HDP#

-,&$#6WXG\#7HDP#FDUULHG#RXW#WKH#IROORZLQJ=#

4,# $W#7UXFN#6FDOH/#:DVWH#UHFHLYLQJ#SRLQW#

• ZHLJKLQJ#WKH#FRPSRVWDEOH#ZDVWH#+UDZ#DQG#SUHWUHDWHG,# #
• ZHLJKLQJ#WKH#QRQ0FRPSRVWDEOH#ZDVWH#

5,# $W#&RPSRVW#3ODQW# # #

• (OLPLQDWLRQ#RI#QRQ0FRPSRVWDEOH#ZDVWH#DQ#PXFK#DV#SRVVLEOH#DW#D#FRQYH\RU#EHOW#
+IURP#0D\#44WK#WR#0D\#59WK#/4<<<,#E\#506#ZRUNHUV#

• (OLPLQDWLRQ#RI#KDUPIXO#ZDVWH# WR#DV#PXFK#DV#SRVVLEOH#DW#D#FRQYH\RU#EHOW# +IURP#
0D\#5:WK#WR#-XQH#43WK/#4<<<,#E\#4#ZRUNHU#

• :HLJKLQJ#RI#UHMHFWV#E\#ZDVWH#W\SH#

6,# #$W#&RPSRVW#3ODQW#2IILFH# #

• ,QVWDOODWLRQ#RI#D#VPDOO#ODERUDWRU\#LQ#WKH#RIILFH#
• ,PSOHPHQWDWLRQ#RI#6LPSOH#/DERUDWRU\#7HVW#
• &RQILUPDWLRQ#RI#KDUPIXO#ZDVWH#WR#WKH#FRPSRVWLQJ#SODQW#

7,# #$W#:LQGURZ# #

• )RUPDWLRQ#RI#;#FRPSRVW#ZLQGURZV+ILQH#FRPSRVW,#
• )RUPDWLRQ#RI#44#FRPSRVW#ZLQGURZ+FRDUVH#FRPSRVW,# #
• 0HDVXUHPHQW#RI#ZLQGURZ#WHPSHUDWXUH#
• 7XUQLQJ#DQG#:DWHULQJ#RI#ZLQGURZ#
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8,# #$W#6PDOO#/DERUDWRU\#LQ#WKH#&RPSRVW#3ODQW#2IILFH#

• ,PSOHPHQWDWLRQ# RI# /DERUDWRU\# WHVWV+$SSDUHQW# 6SHFLILF# *UDYLW\+$6*,/# S+/#
0RLVWXUH#&RQWHQW#

9,# #$W#D#)RUPDO#/DERUDWRU\# #

• 3K\VLFDO#DQG#FKHPLFDO#DQDO\VLV#RI#FRPSRVW# #

H1# 3UHSDUDWLRQ# RI# D# 0DWHULDO# IRU# ,PSURYHPHQW# RI# 0DQDJHPHQW# RI# WKH#
&RPSRVW#3ODQW#

-,&$#6WXG\#7HDP#SUHSDUHG#D#PDWHULDO/#WKH#³2SHUDWLRQ#0DQXDO#IRU#WKH#([SHULPHQW#RQ#
&RPSRVW#4XDOLW\# ,PSURYHPHQW´/# IRU# FRPSRVW# TXDOLW\# LPSURYHPHQW# LQ# (QJOLVK# DQG#
7XUNLVK#YHUVLRQ#UHVSHFWLYHO\1# #

7KH#2SHUDWLRQ#0DQXDO#LQ#7XUNLVK#YHUVLRQ#FRQWULEXWHG#WR#XQGHUVWDQG#WKH#LPSURYHPHQW#
RI#FRPSRVW#TXDOLW\#IRU#WKH#FRXQWHUSDUW#VWDIIV1#

I1# 6HSDUDWH#:LQGURZ#$UHD#IRU#0DWXUDWLRQ#RI#&RPSRVW# #

$Q#DSSURSULDWH#DUHD#+PRUH#WKDQ#633#P5,#IRU#ZLQGURZ#RI#WKH#FRPSRVW#ZDV#UHVHUYHG#IRU#
WKH#SLORW#SURMHFW#QHDU#WKH#FRPSRVWLQJ#SODQW1# #

7#URZV#RI#ZLQGURZ#ZHUH#OLQHG#XS#IRU#PDWXUDWLRQ1#2QH#URZ#ZLWK#;#ZLQGURZV#LV#IRU#ILQH#
FRPSRVW#SURGXFWLRQ#DQG# WKH#RWKHU#6# URZV#ZLWK#44#ZLQGURZV#DUH# IRU#FRDUVH#FRPSRVW#
SURGXFWLRQ1#7KH#VSDFH#RI#HDFK#ZLQGURZ#ZDV#PDLQWDLQHG#PRUH#WKDQ#613#PHWHUV#IRU#HDV\#
WXUQLQJ#RSHUDWLRQ#E\#D#ZKHHO#ORDGHU1#

$IWHU#DERXW#4#PRQWK#PDWXUDWLRQ/#;#ZLQGURZV#IRU#ILQH#FRPSRVW#ZHUH#FROOHFWHG# LQWR#5# #
DQG#44#ZLQGURZV#IRU#FRDUVH#FRPSRVW#ZHUH#FROOHFWHG#LQWR#61#7KHVH#DUH#FRQGXFWHG#IRU#
HDV\#FRQWURO#DQG#HTXDOLVDWLRQ#RI#WKH#TXDOLW\#RI#WKH#FRPSRVW#SURGXFHG1# #

K1# )DFLOLWDWLRQ#DQG#)HUPHQWDWLRQ# #

7R#SURGXFH#JRRG#TXDOLW\#FRPSRVW/#WXUQLQJ#DQG#ZDWHULQJ#RI#ZLQGURZ#LV#LQGLVSHQVDEOH1#
7KH#WLPH#IRU#WKHVH#ZRUNV#LV#GHWHUPLQHG#EDVHG#RQ#WKH#PRLVWXUH#FRQWHQW/#WHPSHUDWXUH#RI#
ZLQGURZ#DQG#HWF1#2Q#VLWH# WXUQLQJ#DQG#ZDWHULQJ#RI# WKH#ZLQGURZ/#HWF1#ZHUH#FRQGXFWHG#
E\#XVLQJ#WKH#IROORZLQJ#HTXLSPHQW#=# #

• D#ZKHHO#ORDGHU#+EXFNHW#FDSDFLW\#DERXW#4#P6#,#ZLWK#DQ#RSHUDWRU#

• D#ZDWHU#WDQNHU#+WDQN#FDSDFLW\#DERXW#;#P6#,#ZLWK#D#GULYHU#

L1# # 0RQLWRULQJ#WKH#3LORW#3URMHFW#,PSOHPHQWDWLRQ# #

L14# &R0RSHUDWLRQ#RI#7XUNLVK#6LGH#WR#WKH#([SHULPHQW#

0XQLFLSDO#ZDVWH# FROOHFWLRQ# VHUYLFH# LQ#*XYHQ#6LVWHVL#+RXVLQJ#&RPSOH[+*6+&,#KDV#
EHHQ# FRQGXFWHG# E\# WKH# SULYDWH# FRPSDQ\# EDVHG# RQ# WKH# FRQWUDFW#ZLWK# WKH#<HQLVHKLU#
'LVWUFLW#0XQLFLSDOLW\+<'0,1#$#FROOHFWLRQ#YHKLFOH#IRU#FRPSRVWDEOH#ZDVWH#LV#VFKHGXOHG#
WR#JHW#WR#WKH#*6+&#DW#:=33#DP1#7KH#SXQFWXDOLW\#SHUIRUPDQFH#RI#YHKLFOH¶V#DUULYDO#WLPH#
ZDV#YHU\#JRRG1#7KH#WLPH#HUURU#ZDV#ZLWKLQ#RQO\#8#PLQXWHV#GXULQJ#H[SHULPHQW#SHULRG1#

7KH# SHUIRUPDQFH# RI# FR0RSHUDWLRQ# WR# WKH# H[SHULPHQW# H[WHQGHG# E\# FRPSRVWLQJ# SODQW#
ZRUNHUV#RI#0*0#DQG#FROOHFWLRQ#ZRUNHUV#RI#D#SULYDWH#ILUP#ZDV#VDWLVIDFWRU\1# #
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L15# 0RQLWRULQJ#WKH#&RPSRVW#4XDOLW\#,PSURYHPHQW#

L1514# 'LVFKDUJH#RI#:DVWHV#RI#WKH#*6+&# #

<HQLVHKLU#'LVWULFW#0XQLFLSDOLW\+<'0,# KDV# EHHQ# H[WHQGLQJ# SXEOLF#ZDVWH# FROOHFWLRQ#
VHUYLFH# WR#*6+&#VHYHQ#GD\V2ZHHN#HYHQ#QDWLRQDO#KROLGD\V1#6LQFH# WKH#GLVSRVDO#VLWH# LV#
XQGHU# WKH#FRQWURO#RI#0'0/# WKH#KDXOHG#ZHLJKW# LV#PHDVXUHG# IRU# ILYH#GD\V2ZHHN# IURP#
0RQGD\#WR#)ULGD\1#,W#LV#QRW#PHDVXUHG#RQ#6DWXUGD\#DQG#6XQGD\/#EHFDXVH#WKHVH#GD\V#DUH#
RII#GXW\#IRU#GLVSRVDO#VLWH#ZRUNHUV#HPSOR\HG#E\#0*01#

7KH# GRRUPHQ# RI#*6+&/#ZKR# FROOHFW# WKH# ZDVWH# GLVFKDUJHG# E\# UHVLGHQWV# DW# D# VWDLU#
ODQGLQJ#DUHD#DQG#GLVFKDUJH# LW# LQWR# WKH#FRQWDLQHU# IRU#SXEOLF#FROOHFWLRQ# VHUYLFH#DUH#RII#
GXW\#RQ#6XQGD\1#7KXV/#FRPSRVWDEOH#ZDVWH#GLVFKDUJH#DPRXQW# LV#QDWXUDOO\# VPDOOHU#RQ#
0RQGD\1#'DWD#RI#WKH#ILUVW#GD\#GDWD#ZDV#RPLWWHG#EHFDXVH#RI#UHVLGHQWV¶#XQIDPLOLDULW\#WR#
WKH# VHSDUDWH# FROOHFWLRQ1# 7KHUHIRUH/# WRWDO# 56# GD\V# GDWD# ZDV# XVHG# WR# DQDO\VH# WKH#
H[SHULPHQW1# #

+4,# :DVWH#'LVFKDUJH#5DWLR#RI#*6+&#

*6+&# LV# UHJDUGHG# DV#PLGGOH# LQFRPH# UHVLGHQWLDO# DUHD1#7KH#ZDVWH#GLVFKDUJH# UDWLR#RI#
*6+&#LV#753#JUDPV2SHUVRQ2GD\#WDNLQJ#LQWR#DFFRXQW#WKH#SRSXODWLRQ#8/4731#7KLV#YDOXH#
LV#FRQVLGHUHG#UHDVRQDEOH/#EHFDXVH#WKH#YDOXH#LV#EHWZHHQ#PLGGOH#+7::JUDP2SHUVRQ2GD\,#
DQG#ORZ#LQFRPH+6<4JUDP2SHUVRQ2GD\,#UHVLGHQWLDO#DUHD#ZKLFK#ZDV#FODULILHG#LQ#:$&6#
LQ#4<<;1# #

+5,# 'LIIHUHQFH#RI#'LVFKDUJH#5DWLR#EHWZHHQ#&RPSRVWDEOH#DQG#1RQ0FRPSRVWDEOH#
:DVWH#

$FFRUGLQJ# WR#7DEOH#:046/#FRPSRVWDEOH#ZDVWH#RFFXSLHV#7<14#(#DQG#QRQ0FRPSRVWDEOH#
ZDVWH#8314#(1#2Q#WKH#RWKHU#KDQG/#WKH#YDOXH#ZDV#:41;#(#LQ#WKH#:$&6#FDUULHG#RXW#LQ#
4<<;1#7KH#GLIIHUHQFH#RI#DERXW#53#(#LV#FRQVLGHUHG#PDLQO\#GXH#WR#LQFRPSOHWH#VHSDUDWLRQ#
RI#FRPSRVWDEOH#ZDVWH#DQG#QRQ0FRPSRVWDEOH#ZDVWH1# #

7DEOH#:046=#&RPSRVLWLRQ#RI#&RPSRVWDEOH#:DVWH#DQG#1RQ0FRPSRVWDEOH#
:DVWH#LQ#0*0#

'DWH#
&RPSRVWDEOH#
ZDVWH#+$,#
+NJ,#

1RQ0FRPSRVWDEOH# #
ZDVWH#+%,#
# +NJ,#

7RWDO#+$,.+%,#
+NJ,#

5DWLR#+$,2++$,.+%,,#
+(,#

0D\#45# :HG# 933# <33# 4/833# 7313#
46# 7KX# 4/433# ;33# 4/<33# 8:1<#
47# )UL# 4/333# 4/533# 5/533# 7818#
4:# 0RQ# 733# 4/973# 5/373# 4<19#
4;# 7XH# 4/933# 4/433# 5/:33# 8<16#
53# 7KX# <83# 4/533# 5/483# 7715#
54# )UL# 4/633# 4/533# 5/833# 8513#
55# 6DW# 4/433# :33# 4/;33# 9414#
56# 6XQ# <33# ;33# 4/:33# 851<#
57# 0RQ# 733# 4/733# 4/;33# 5515#
58# 7XH# 4/933# 4/533# 5/;33# 8:14#
59# :HG# 4/333# 4/433# 5/433# 7:19#
5:# 7KX# 4/593# ::3# 5/363# 9514#
5;# )UL# 4/433# 4/333# 5/433# 8517#
64# 0RQ# 453# 4/5<3# 4/743# ;18#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:076#

'DWH#
&RPSRVWDEOH#
ZDVWH#+$,#
+NJ,#

1RQ0FRPSRVWDEOH# #
ZDVWH#+%,#
# +NJ,#

7RWDO#+$,.+%,#
+NJ,#

5DWLR#+$,2++$,.+%,,#
+(,#

-XQH#4# 7XH# 4/<33# 4/333# 5/<33# 9818#
5# :HG# 963# 4/733# 5/363# 6413#
6# 7KX# 4/333# <33# 4/<33# 8519#
7# )UL# 4/373# <33# 4/<73# 8619#
:# 0RQ# 4/7<3# 4/;63# 6/653# 771<#
;# 7XH# 4/933# 4/363# 5/963# 931;#
<# :HG# 4/3:3# :;3# 4/;83# 8:1;#
43# 7KX# 4/4;3# 4/383# 5/563# 851<#
7RWDO# 57/673# 58/4<3# 7</863# 7<14#

#
+6,# 0RLVWXUH#&RQWHQW#RI#&RPSRVWDEOH#:DVWH#DW#&ROOHFWLRQ#3RLQW#RI#*6+&#

:DWHU#FRQWHQW#RI#FRPSRVWDEOH#ZDVWH#ZDV#PHDVXUHG#E\#XVLQJ#WKH#VDPSOH#RI#ZDVWH#RQ#
WKH# FRQYH\RU# EHOW# GLVFKDUJHG# IURP# IHHG# KRSSHU1# +RZHYHU/# E\# YLVXDO# REVHUYDWLRQ/#
FRQVLGHUDEOH# DPRXQW# RI# ZDWHU# IORZV# RXW# QRW# RQO\# IURP# WKH# SUH0WUHDWHG# FRPSRVW#
SURGXFWLRQ#OLQH#EXW#DOVR#ZKLOH#FRPSRVWDEOH#ZDVWH#LV#GXPSHG#WR#WKH#IHHG#KRSSHU#IURP#
FROOHFWLRQ# YHKLFOH# DW# WKH# FRPSRVW# SODQW1# 7KHUHIRUH/# PRGLILFDWLRQ# LV# PDGH# RQ# WKH#
PRLVWXUH#FRQWHQW#YDOXH#DW# WKH# WLPH# WKH#FROOHFWLRQ#YHKLFOH#DUULYHV#DW#ZHLJK0EULGJH#RI#
ILQDO#GLVSRVDO#VLWH#DV#VKRZQ#LQ#7DEOH#:0471#

$V#VKRZQ#LQ#7DEOH#:047/#WKH#0RLVWXUH#FRQWHQW#DIWHU#SUH0WUHDWPHQW#LV#89(#RQ#DYHUDJH1# #

7DEOH#:047=#(VWLPDWH#RI#0RLVWXUH#&RQWHQW#RI#&RPSRVWDEOH#:DVWH#RQ#
&ROOHFWLRQ#9HKLFOH¶V#$UULYDO#DW#WKH#:HLJKEULGJH#RI#'LVSRVDO#6LWH#LQ#0*0#

&RPSRVWDEOH#ZDVWH#+NJ,# 0RLVWXUH#&RQWHQW#+(,#
'DWH# &RPSRVWDEOH#

:DVWH#
3UHWUHDWHG#
PDWHULDO#

3UHWUHDWHG#
PDWHULDO#

&RPSRVWDEOH#
:DVWH#

0D\# 4;# 7XH# 4/933# ;53# 98# ;5#
# 59# :HG# 4/333# 6:3# 98# ;:#
# 5:# 7KX# 4/593# :33# 86# :7#
# 5;# )UL# 4/433# ;53# 8<# :3#

-XQH# 4# 7XH# 4/<33# 4/7<3# 8<# 9;#
# 5# :HG# 963# 933# 86# 88#
# 6# 7KX# 4/333# :93# 77# 8:#
# 7# )UL# 4/373# ;93# 77# 87#
# ;# 7XH# 4/933# 4/4<3# 8;# 9<#
# <# :HG# 4/3:3# ;73# 88# 98#
$YHUDJH# 000# 000# 89# 9;#

#
+7,# 5DWLR#RI#5HMHFWHG#1RQ0FRPSRVWDEOH#0DWHULDO#LQ#&RPSRVWDEOH#:DVWH#

$V# VKRZQ# LQ#7DEOH# :0481# WKH#ZHLJKW# UDWLR#RI#QRQ0FRPSRVWDEOH#PDWHULDO#PL[HG#ZLWK#
FRPSRVWDEOH# ZDVWH# LV# :18(1# 7KH# YDOXH# LV# DSSUR[LPDWHO\# KDOI# RI# :$&6# YDOXH#
FRQGXFWHG#E\#6WXG\#7HDP#LQ#4<<;1# #

#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:077#

7DEOH#:048=#:HLJKW#5DWLR#RI#5HMHFWHG#1RQ0FRPSRVWDEOH#0DWHULDO#IURP#
&RPSRVWDEOH#:DVWH#LQ#0*0#

5HMHFW#PDWHULDO#+NJ,# # +%,#

'DWH# &RPSRVWDEOH#
ZDVWH#+$,# 0HWDO# &HUDPLF# 3ODVWLF#

EDJ# 3ODVWLFV#
*UHHQ#
3ODVWLF#
%DJV#

5XEEHU# *ODVV# 7H[WLOH# 7RWDO#

0D\# 45# :HG# 933# 313# 313# 000# :18# 71;# 313# 415# 416# 471;#
# 46# 7KX# 4/433# 316# 313# 000# 7414# 5916# 313# 515# 819# :818#
# 47# )UL# 4/333# 415# 313# 000# 7514# 591<# 313# ;13# :1;# ;913#
# 4:# 0RQ# 733# 61;# 41:# 000# 6<17# 5815# 41<# 419# 4816# ;;1<#
# 4;# 7XH# 4/933# 619# 313# 000# 5817# 6913# 417# 4315# :17# ;713#
# 53# 7KX# <83# 417# 313# 000# 91;# 761;# 313# 4417# 4613# :917#
# 54# )UL# 4/633# 515# 413# 6819# 815# 5918# 615# 4313# :1;# <418#
# 59# :HG# 4/333# 513# 313# 6313# 91;# 5413# 31;# ;13# 431<# :<18#
7RWDO# :/<83# 4718# 51:# 9819# 4:716# 54318# :16# 8519# 9<14# 8<919#

5DWLR#+%,2+$,+(,# 43313# 315# 313# 31;# 515# 519# 314# 31:# 31<# :18#
5DWLR#E\#:$&6#+(,# 43313# 31:# 413# # 917# # 315# 519# 617# 4715#

#
+8,#0L[#5DWLR# RI#&RPSRVWDEOH#:DVWH# LQ#1RQ0FRPSRVWDEOH#0DWHULDO#&ROOHFWHG#

6HSDUDWHO\#E\#5HJXODU#&ROOHFWLRQ#6HUYLFH#

7KH#UHVXOW#RI#SK\VLFDO#FRPSRVLWLRQ#DQDO\VLV#RI#QRQ0FRPSRVWDEOH#PDWHULDO#PL[HG#ZLWK#
FRPSRVWDEOH#ZDVWH# LV# VKRZQ# LQ#7DEOH# :0471#7KH#PL[HG# UDWLR#RI#FRPSRVWDEOH#ZDVWH/#
QDPHO\/#NLWFKHQ#ZDVWH/#JUDVV2ZRRG#FRQWDLQHG#LQ#QRQ0FRPSRVWDEOH#ZDVWH#LV#6617#(#

7DEOH#:049=#3K\VLFDO#&RPSRVLWLRQ#$QDO\VLV#RI#1RQ0FRPSRVWDEOH#0DWHULDO#
0L[HG#ZLWK#&RPSRVWDEOH#:DVWH#LQ#0*0#

# # 3K\VLFDO#&RPSRVLWLRQ# $SSDUHQW#

GDWH# # .LWFKHQ#
:DVWH# 3DSHU# 7H[WLOH# *UDVV# #

:RRG# 3ODVWLF# /HDWKHU#5XEEHU# 0HWDO# %RWWOH# #
*ODVV#

&HUDPL
F#6WRQH#

0LVFHOOD0#
QHRXV# 7RWDO#

6SHFLILF#
*UDYLW\#
+NJ2P6,#

55#0D\# J# 6/733# 6/733# 4/533# 533# 4/;33# 733# 533# 4/533# 4/533# 4/533# 47/533# ;3#
6DW# (# 561<# 561<# ;18# 417# 451:# 51;# 416# ;18# ;18# ;18# 43313# #

56#0D\# J# 7/333# 4/;33# 933# 533# 4/333# 83# 433# 933# 933# 533# </483# ;3#
6XQ# (# 761:# 4<1:# 919# 515# 431<# 317# 414# 919# 919# 515# 43313# #

# <#-XQH# J# 5/<83# 6/333# 933# 433# 4/333# 433# 533# 733# 000# 000# ;/683# <3#
:HG# (# 6816# 681<# :15# 415# 4513# 415# 517# 71;# 000# 000# 43313# #
43#-XQH# J# 7/333# 5/<83# 4/<33# 563# 4/333# 733# 433# 83# 933# 000# 44/563# <3#
7KX1# (# 6819# 5916# 491<# 513# ;1<# 619# 31<# 317# 817# 000# 43313# #
7RWDO# J# 47/683# 44/483# 7/633# :63# 7/;33# <83# 933# 5/583# 5/733# 4/733# 75/<63# <3#
:HHN# (# 6617# 5913# 4313# 41:# 4415# 515# 417# 815# 819# 616# 43313# #

#
+9,# 0RLVWXUH#&RQWHQW#RI#&RPSRVWDEOH#:DVWH#

0RLVWXUH#FRQWHQW#E\#3LORW#3URMHFW#DQG#:$&6#

7KHUH#DUH# WZR#GDWD#RQ# WKH#YDOXH#RI#PRLVWXUH# FRQWHQW#RI# FRPSRVWDEOH#ZDVWH1#2QH# LV# #
9;(#+514NJ0ZDWHU2NJ0GU\#VROLG,#DV#VKRZQ#LQ#7DEOH#:04:#E\#SLORW#SURMHFW/#DQG#WKH#RWKHU# #
LV# :819#(+614NJ0ZDWHU2NJ0GU\# VROLG,# E\#:$&6/#ZKLFK# LV# 413# NJ0ZDWHU2NJ0GU\# VROLG#
ODUJHU#WKDQ#SLORW#SURMHFW#YDOXH1# #



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:078#

0RLVWXUH#&RQWHQW#RI#&RPSRVWDEOH#:DVWH#IRU#WKH#&RPSRVW#3URGXFWLRQ#3ODQQLQJ#

0RLVWXUH# &RQWHQW# RI# FRPSRVWDEOH# ZDVWH# FDOFXODWHG# IURP# WKH# UHVXOW# RI#:$&6/# LV#
REWDLQHG#XVLQJ#WKH#PL[#UDWLR#RI#FRPSRVWDEOH#ZDVWH#DQG#QRQ0FRPSRVWDEOH#PDWHULDOV#LQ#
ZHLJKW+<518(#DQG#:18(,#E\#WKH#SLORW#SURMHFW#DV#VKRZQ#LQ#WKH#WDEOH#EHORZ1# #

7DEOH# :04:# VKRZV#PRLVWXUH#FRQWHQW#RI#FRPSRVWDEOH#ZDVWH#HVWLPDWHG#E\# WKH#:$&61#
7KH#PRLVWXUH#FRQWHQW#LV#HVWLPDWHG#DV#:819#(+614#NJ0ZDWHU2GU\#VROLG,/#ZKLFK#LV#KLJKHU#
WKDQ# 9;(#PHDVXUHG# LQ# WKH# SLORW# SURMHFW1# 7KH# GLIIHUHQFH# RI#PRLVWXUH# FRQWHQW# YDOXH#
EHWZHHQ#SLORW#SURMHFW#DQG#:$&6#LV#FRQVLGHUHG#GXH#WR#ZDWHU#OHDNDJH#VRPHZKHUH#IURP#
FROOHFWLRQ#SRLQW#WR#ZHLJK0EULGJH1#

+RZHYHU/#DFFRUGLQJ#WR#:$&6/#PRLVWXUH#FRQWHQW#RI#JDUGHQ#ZDVWH+JUDVV#DQG#ZRRG,#LV#
DERXW#:3#(#E\#:$&6/#ZKLFK#LV#DOPRVW#VDPH#DV#:819#(1#7KHUHIRUH/#JDUGHQ#ZDVWH# LV#
QRW#FRQVLGHUHG#LW#GRHV#QRW#DIIHFW#WKH#PRLVWXUH#FRQWHQW#RI#WKH#FRPSRVWDEOH#ZDVWH1#

7DEOH#:04:=#0RLVWXUH#&RQWHQW#RI#&RPSRVWDEOH#:DVWH#E\#WKH#UHVXOW#RI#:$&6#
LQ#4<<;#

&RPSRVWDEOH# # <518#NJ# 'U\#6ROLG# 5518#NJ# +# 5717#(,#&RPSRVWDEOH#
:DVWH# # # #:DWHU# :313#NJ# +# :819#(,#
433#NJ# :18#NJ# 'U\#6ROLG# 714#NJ# +# 8815#(,#1RQ0FRPSRVWDEOH#

#

+:,# #0DWHULDO#%DODQFH#RI#&RPSRVWDEOH#:DVWH#

0DWHULDO#%DODQFH#RI#6HSDUDWH#&ROOHFWLRQ# LV#VKRZQ# LQ#)LJXUH#:04;#IURP#JHQHUDWLRQ# WR#
UDZ#PDWHULDO1#

&RPSRVWDEOH
PDWHULDO
9<(

GU\#VROLG##5<
ZDWHU######97

1RQ0FRPSRVWDEOH
PDWHULDO
78(

GU\#VROLG###6
ZDWHU#######7

&RPSRVWDEOH
:DVWH
9;(

GU\#VROLG##65
ZDWHU######9;

3UH07UHDWHG
0DWHULDO
89(

GU\#VROLG##65
ZDWHU######75

:DWHU
GU\#VROLG###3
ZDWHU######59

'LVFKDUJH
:8(

GU\#VROLG##65
ZDWHU######<9

:DWHU
GU\#VROLG###3
ZDWHU######5;

'LVFKDUJH
6HSDUDWH
&ROOHFWLRQ 5DZ#0DWHULDO*HQHUDWLRQ

#

)LJXUH#:04;=#0DWHULDO#%DODQFH#RI#6HSDUDWH#&ROOHFWLRQ#
#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:079#

+;,#&KDUDFWHULVWLFV#RI#&RPSRVWDEOH#:DVWH#

• $SSUR[LPDWH#5HODWLRQVKLS#EHWZHHQ#$SSDUHQW#6SHFLILF#*UDYLW\+$6*,# DQG#
0RLVWXUH#&RQWHQW#

)LJXUH#:04<#VKRZV#UHODWLRQVKLS#EHWZHHQ#$6*#DQG#0RLVWXUH#&RQWHQW1#$6*#GLVWULEXWHV#
LQ#WKH#UDQJH#RI#733#WR#;33#NJ2P6#/#PDLQO\#933#WR#;33#NJ2P6#1#0RLVWXUH#FRQWHQW#
YDULHV#73#WR#;5#(/#PDLQO\#73#WR#98#(1# #

#

#

)LJXUH#:04<=#$SSUR[LPDWH#5HODWLRQVKLS#EHWZHHQ#$SSDUHQW#6SHFLILF#
*UDYLW\+$6*,#DQG#0RLVWXUH#&RQWHQW#

#
• 9DULDWLRQ#RI#7HPSHUDWXUH#'XULQJ#WKH#&RPSRVWLQJ#3URFHVV#

7KH#FRPSRVW#ZLQGURZ#WHPSHUDWXUH#ULVHV#DW#WKH#EHJLQQLQJ#GXH#WR#WKH#KHDW#UHOHDVH#IURP#
WKH# ELRORJLFDO# DFWLYLW\1#:KHQ# WKH# UHDGLO\# ELRGHJUDGDEOH# RUJDQLF# PDWHULDO# LV#
GHSOHWHG/# EDFWHULD# DFWLYLW\# LV# UHGXFHG/# WKH# WHPSHUDWXUH# RI# WKH# FRPSRVWLQJ#
PDWHULDO# EHJLQV# WR# GURS/# DQG# WKH# ILUVW# VWDJH# RI# WKH# FRPSRVWLQJ# SURFHVV# LV#
FRPSOHWH1# #

7KH# FRPSRVWHG#PDWHULDO# LV# XVXDOO\# FXUHG# IRU# DQ# DGGLWLRQDO# 5# WR# ;# ZHHNV# LQ# RSHQ#
ZLQGURZV#WR#HQVXUH#FRPSOHWH#VWDELOLVDWLRQ1#$IWHU#WKH#WHPSHUDWXUH#GURSV#UDSLGO\#
WR#DURXQG#73R&/#ZLQGURZ#WHPSHUDWXUH#GHFUHDVHV#JUDGXDOO\1# #

)LJXUH# :053# VKRZV# WLPH+GD\,0WHPSHUDWXUH#GXULQJ# WKH# FRPSRVW#SURFHVV# # UHODWLRQVKLS#
RI#WKH#H[SHULPHQW1# # )LHOG#LQYHVWLJDWLRQ#SHULRG#ZDV#QRW#ORQJ#HQRXJK#WR#FRQILUP#
WKH# JUDGXDO# WHPSHUDWXUH# GHFUHDVH1#+RZHYHU/# LW# LV# FRQVLGHUHG# WKH# WHPSHUDWXUH#
KDYH#GHFUHDVHG#JUDGXDOO\#OLNH#RWKHU#H[DPSOHV41#

#################################################
4 # *HRUJH# 7FKREDQRJORXV/# +LODU\# 7KHLVHQ/# 6DPXHO# 9LJLO/# ,QWHJUDWHG# VROLG# ZDVWH# PDQDJHPHQW#
(QJLQHHULQJ#SULQFLSOHV#DQG#PDQDJHPHQW#LVVXHV# # )LJXUH#<06;/#638#SDJH#

+NJ,#

0RLVWXUH#
FRQWHQW#
+(,#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:07:#

#

)LJXUH#:053=#9DULDWLRQ#RI#7HPSHUDWXUH#'XULQJ#WKH#&RPSRVWLQJ#3URFHVV#
#
• 9DULDWLRQ#RI#S+#'XULQJ#&RPSRVW#3URFHVV# #

S+#RI#ZLQGURZ#FRPSRVWLQJ#UDQJHV#:18# WR#<13#DIWHU#4#ZHHN#XVXDOO\1#)LJXUH#:054#
VKRZV# WKH# S+# YDULDWLRQ# RI# FRPSRVW# SURFHVV# FRQGXFWHG# LQ# WKH# H[SHULPHQW1# ,W#
VKRZV# 5# OLQHV# RI# S+1#2QH# OLQH# UDQJHV# EHWZHHQ# 913# DQG# :13/#ZKLFK# LV# VOLJKWO\#
ORZHU#WKDQ#RWKHU#H[DPSOHV51#2WKHU#OLQH#UDQJHV#EHWZHHQ#;13#DQG#<13/#ZKLFK#YDULHV#
ZLWKLQ#WKH#UDQJH#VKRZQ#LQ#WKH#RWKHU#H[DPSOHV1#

6LQFH# WKH# YDOXH# RI# S+# YDULHV# GHSHQGLQJ# RQ# WKH# PHDVXUHPHQW# PHWKRG/# LW# LV#
GLIILFXOW#WR#FRPPHQW#RQ#WKH#GDWD1#

#

#

)LJXUH#:054=#9DULDWLRQ#RI#S+#'XULQJ#&RPSRVW#3URFHVV#

#################################################
5 # *HRUJH# 7FKREDQRJORXV/# +LODU\# 7KHLVHQ/# 6DPXHO# 9LJLO/# 0# ,QWHJUDWHG# VROLG# ZDVWH# PDQDJHPHQW#
(QJLQHHULQJ#SULQFLSOHV#DQG#PDQDJHPHQW#LVVXHV# #)LJXUH#4708/#9<5#SDJH#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:07;#

K1# )LQGLQJV#

4,# /HDNDJH#RI#:DWHU#DW#6HFWLRQ#EHWZHHQ#)HHG#+RSSHU#DQG#3UH0WUHDWPHQW#

$FFRUGLQJ#WR#YLVXDO#REVHUYDWLRQ/#PXFK#ZDWHU#OHDNV#LQ#WKH#VHFWLRQ#EHWZHHQ#IHHG#KRSSHU#
DQG# SUH0WUHDWPHQW1# 7KLV# VKRXOG# EH# WDNLQJ# LQWR# FRQVLGHUDWLRQ# IRU# WKH# FRPSRVW#
SURGXFWLRQ#SODQQLQJ1# #

4,# 0HFKDQLFDO#7URXEOHV#

• &RPSRVW#3ODQW# #

&RPSRVW# SURGXFWLRQ# H[SHULPHQW# ZDV# FRQGXFWHG# E\# XVLQJ# RQH# RI# WZR# OLQHV#
H[FOXVLYHO\#GXH#WR#VPDOO#DPRXQW#RI#FRPSRVWDEOH#ZDVWH1#7KH#OLQH#JRW#RXW#RI#RUGHU#
5# WLPHV# GXULQJ# RQH#PRQWK1# )LUVW# WLPH/# LW# ZDV# UHSDLUHG# E\# XVLQJ# VSDUH# SDUWV1#
6HFRQG# WLPH/# 5# OLQHV# JRW# RI# JHDU# DW# WKH# VDPH# WLPH1# 7KH# OLQH# IRU# FRPSRVW#
SURGXFWLRQ# H[SHULPHQW# OLQH# WRRN# DERXW# WZR# ZHHNV# WR# EH# UHSDLUHG1# 7KHUHIRUH/# #
-,&$# 6WXG\# 7HDP# ZDV# REOLJHG# WR# XVH# DQRWKHU# OLQH/# ZKLFK# ZDV# UHSDLUHG# E\#
H[FKDQJLQJ#RI#VSDUH#SDUWV#LQ#6#GD\V1# #

• :KHHO#/RDGHU#IRU#7XUQLQJ#RI#&RPSRVW#:LQGURZ#

7KH#ZKHHO#ORDGHU#JRW#PHFKDQLFDO#WURXEOH#RQH#WLPH#ZLWKLQ#RQH#PRQWK1#,W#WRRN#7#GD\V#WR#
EH#UHSDLUHG#UHJDUGLQJ#K\GUDXOLF#V\VWHP#WURXEOH1#

,W# LPSOLHV#PHFKDQLFDO#FRQGLWLRQ#RI#FRPSRVW#ZLQGURZ#DIIHFWV# WKH#VFKHGXOH#RI# WXUQLQJ#
RI#FRPSRVW#ZLQGURZ1# #

• 5HVXOW#RI#6LHYH#$QDO\VLV#RI#WKH#&RPSRVW#SURGXFHG#E\#WKH#&XUUHQW#&RPSRVW#
3ODQW#

7KH# H[LVWLQJ# SODQW# SURGXFHV# FRPSRVW# XVLQJ# UDZ# PDWHULDOV# ZLWKRXW# VHSDUDWH#
FROOHFWLRQ1#7KH#UHVXOW#RI# WKH#VLHYH#DQDO\VLV#RI# WKH#UDZ#PDWHULDOV#ZKLFK#KDV#EHHQ#
FXUHG#IRU#DERXW#9#PRQWKV#LV#VKRZQ#LQ#7DEOH#:04;1# #

7DEOH#:04;=#5HVXOW#RI#6LHYH#$QDO\VLV#RI#WKH#&RPSRVW#SURGXFHG#E\#WKH#3UHVHQW#
&RPSRVW#3ODQW#8VLQJ#5DZ#0DWHULDO#:LWKRXW#6HSDUDWH#&ROOHFWLRQ#

VLHYH#VL]H+PP,# PRUH#WKDQ#63# 630;# ;05# OHVV#WKDQ#5# 7RWDO#
ZHLJKW+NJ,# 918# 917# 71<# 471<# 651:#
ZHLJKW#UDWLR+(,# 4<1<# 4<19# 4813# 7819# 43313#
1RWH#=#VXUYH\HG#E\#VWXG\#WHDP#LQ#0D\#4<<<#
#

:1617# &RPSRVW#0DUNHW#6XUYH\#

,I#WKH#RUJDQLF#PDWHULDOV#DUH#VHSDUDWHG#IURP#PXQLFLSDO#VROLG#ZDVWHV#DQG#DUH#VXEMHFWHG#WR#
EDFWHULDO# GHFRPSRVLWLRQ/# WKH# HQG# SURGXFW# UHPDLQLQJ# DIWHU# FRPSRVWLQJ# SURFHVV# LV# D#
GDUN0EURZQ#VXEVWDQFH#UHIHUUHG#WR#DV#KXPXV#RU#FRPSRVW1#

,Q# JHQHUDO/# WKH# EHQHILFLDO# XVH# RI# FRPSRVW# LV# WKH# VRLO# LPSURYLQJ/#ZKLOH# LWV# YDOXH# DV#
IHUWLOLVHU#LV#RI#PLQRU#LPSRUWDQFH1#%\#DGGLQJ#FRPSRVW/#WKH#FDSDELOLW\#RI#WKH#VRLO#WR#NHHS#
WKH#PRLVWXUH#DQG#QXWULHQWV#ZLOO#EH#LPSURYHG1#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:07<#

$V# IHUWLOLVHU# UHJDUGHG/# FRPSRVW# FRQWHQWV#PLFUR# QXWULHQWV#ZKLFK# LV# QRW# DYDLODEOH# LQ#
FKHPLFDO#IHUWLOLVHU1#7KXV/# WKH#ULVN#RI#IDLOXUH#RI#FURSV#GXH# WR# ODFN#RI#QXWULHQWV#ZLOO#EH#
UHGXFHG1#

7KH#PXQLFLSDO#VROLG#ZDVWH#JHQHUDWHG#LQ#WDUJHW#DUHD# LV#VXLWDEOH#IRU#FRPSRVWLQJ#GXH# WR#
LWV#KLJK#FRQWHQW#RI#RUJDQLF#PDWWHUV1#)XUWKHUPRUH/#WKH#VRLO#FRQGLWLRQ#LQ#WKH#WDUJHW#DUHD#
DUH#FKDUDFWHULVHG#E\#VKRUWDJH#RI# IHUWLOH#VRLO/#ZKLFK#PDNH# WKH#FRPSRVW#VDODEOH#DQG# LQ#
JUHDW#GHPDQG1#+RZHYHU/#XQOLNH#UHF\FODEOH#LWHPV#VXFK#DV#DOXPLQXP/#SDSHU#DQG#JODVV/#
QR#QDWLRQDO#PDUNHWV#IRU#FRPSRVW#SURGXFW#DUH#DYDLODEOH1# #

D1# 2EMHFWLYHV#RI#WKH#6XUYH\#

2QFH#WKH#VROLG#ZDVWH#KDYH#EHHQ#FRQYHUWHG#WR#D#KXPXV/#WKH\#DUH#UHDG\#IRU#WKH#ILQDO#VWHS#
RI#FRPSRVWLQJ#RSHUDWLRQ/#PDUNHWLQJ1#7KH#VWXG\#WHDP/#WKHUHIRUH/#LQYHVWLJDWHV#HQG0XVHV#
IRU#WKH#FRPSRVW#SURGXFW#DQG#SULFH#WR#ILQG#WKH#IHDVLELOLW\#RI#QHZ#FRPSRVW#SODQW1#$V#IRU#
WKH# FRPSRVW# PDUNHW# VXUYH\/# D# TXHVWLRQQDLUH# WR# WKH# IDUPHUV# LQ# $GDQD# DQG# ,FHO#
3URYLQFHV# ZDV# SODQQHG# WR# EH# FRQGXFWHG# E\# VKRZLQJ# WKHP# WKH# LPSURYHG# FRPSRVW#
VDPSOHV#WR#EH#SURGXFHG#E\#WKH#DERYH0PHQWLRQHG#H[SHULPHQW#LQ#RUGHU#WR=#

• LGHQWLI\#SRWHQWLDO#XVHUV#DQG#WKHLU#ORFDWLRQ/#DQG# #

• ILQG#RXW#D#VHDVRQDO#YDULDWLRQ#RI#WKH#FRPSRVW#GHPDQG/#WRWDO#HVWLPDWHG#GHPDQG#LQ#
WKH#DUHD/#DQG#DQ#H[SHFWHG#SULFH#RI#WKH#FRPSRVW1#

E1# 0HWKRG#RI#WKH#6XUYH\#

E14# 3UHSDUDWLRQ#RI#6DPSOHV#

'XH# WR# WKH# VWULNH# RI# WKH# ZRUNHUV# RI# WKH# FRPSRVW# SODQW# FRPPHQFHPHQW# RI# WKH#
H[SHULPHQW# ZDV# GHOD\HG1# 7KHUHIRUH# WKH# VWXG\# WHDP# FRXOG# QRW# SURGXFH# LPSURYHG#
FRPSRVW# ZKLOH# WKH\# VWD\HG# LQ# 7XUNH\/# E\# WKH# PLG0-XQH# 4<<<1# ,Q# VWHDG# WKH# WHDP#
REWDLQHG# WKH# IROORZLQJ# W\SHV# RI# VDPSOH# FRPSRVW# IRU# WKH# TXHVWLRQQDLUH# VXUYH\# E\#
VLHYLQJ#WKH#ILQH#FRPSRVW#SURGXFHG#E\#WKH#H[LVWLQJ#FRPSRVW#SODQW#LQ#0HUVLQ=#

• 9HU\#ILQH#FRPSRVW#+9)&,#VLHYHG#E\#D#;#P2P#VFUHHQ/#DQG#

• ([WUHPHO\#YHU\#ILQH#FRPSRVW#+(9)&,#VLHYHG#E\#D#518#P2P#VFUHHQ#

7KH#IRUPHU#LQFOXGHV#VRPH#IRUHLJQ#PDWHULDOV#HVSHFLDOO\#SODVWLF#ZKLOH#WKH#ODWWHU#IHZ1#$V#
IRU#WKH#SURGXFW#UDWH#DJDLQVW#WKH#ILQH#FRPSRVW#LQ#ZHLJKW/# WKH#IRUPHU# LV#9319(#DQG# WKH#
ODWWHU#7819(1#

E15# 6HOHFWLRQ#RI#9LOODJHV#

2ULJLQDOO\/# WKH#VWXG\# WHDP#SODQV# WR#VHOHFW#58#YLOODJHV# IURP#HDFK#SURYLQFH#DV# UDQGRP#
IRU# D# TXHVWLRQQDLUH# VXUYH\1# )URP# WKHVH# YLOODJHV/# WKH\# FDQ# EH# GLYLGHG# IXUWKHU# WR# 53#
YLOODJHV#IURP#KLOO\#DUHD#DQG#8#IURP#IODW#DUHD1#,Q#WRWDO#83#YLOODJHV#ZHUH#VHOHFWHG#IRU#WKH#
VXUYH\1# #

+RZHYHU/#DIWHU#D#FRXSOH#GD\#RI# WKH#VXUYH\/# WKH#VWXG\# WHDP#UHDOLVHG# WKDW# WKH#SRWHQWLDO#
XVHUV# RI# FRPSRVW# DUH# GHSHQGHG# RQ# W\SH# RI# FURS/# QRW# DUHD# FRQGLWLRQ1# &ULWHULD# IRU#
VHOHFWLRQ#RI#WKH#YLOODJH/#WKHUHIRUH/#KDV#EHHQ#FKDQJHG#DQG#JLYHQ#SULRULW\#WR#W\SH#RI#FURS1#
7KH#OLVW#RI#YLOODJHV#KDG#EHHQ#VXUYH\HG#LV#WDEXODWHG#LQ#WKH#7DEOHV#EHORZ1#$OO#WKH#ILJXUHV#
LQ# WKH# WDEOHV#ZHUH#REWDLQHG#E\# WKH#TXHVWLRQQDLUH# VXUYH\# WR# WKH# IDUPHU1#7KH# ORFDWLRQ#





7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
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# $:084#

7DEOH#:053=#/LVW#RI#6XUYH\HG#9LOODJH#LQ#,FHO#3URYLQFH#

1R1# 9LOODJH#1DPH# 0XQLFLSDOLW\# 7\SH#RI#&URS# 1R1#RI#
)DUPHU#

)DUP#$UHD#
+KD,#

$YHUDJH#)DUP#
$UHD#

+KD2)DUPHU,#

,FHO#3URYLQFH# # # # #
4# +HELOL# 0HUVLQ#0HUNH]# *UDSH/#2UDQJH/#:KHDW# 533# 433# 318#
5# 3XJ0.DUDFDGDJ# 0HUVLQ#0HUNH]# *UDSH/#2UDQJH/#:KHDW# 533# 833# 518#
6# %XUKDQNR\# 0HUVLQ#0HUNH]# *UDSH/#2UDQJH# 733# 8/333# 4518#

7# <DPSDU#
+*RNNXVDJL,# 0HUVLQ#0HUNH]# *UDSH/#2UDQJH/#:KHDW# 633# 4/333# 616#

8# 'LNLOLWDV#%HOGHVL# 0HUVLQ#0HUNH]# 2UDQJH/#:KHDW/#&RUQ# 833# 4/833# 613#

9# 7HNNH# 0HUVLQ#0HUNH]# *UDSH/#:KHDW/#&RUQ/#
2UDQJH# 453# 833# 715#

:# $GDQDOLRJOX# 0HUVLQ#0HUNH]# 9HJHWDEOHV/#2UDQJH# :33# 7/833# 917#

;# .D]DQOL# #
.DVDEDVL# 0HUVLQ#0HUNH]# :KHDW/#&RUQ/#3HSSHU/#

2UDQJH# 683# 4/;33# 814#

<# 'HPLKLVDU# 0HUVLQ#0HUNH]# 2UDQJH# 483# 533# 416#
43# .DUDLVDOL# 0HUVLQ#0HUNH]# 2UDQJH# 483# 533# 416#
44# *XNFHEHOHQ# 0HUVLQ#0HUNH]# 2UDQJH/#9HJHWDEOHV# 483# 733# 51:#
45# .DOHNR\# 0HUVLQ#0HUNH]# /HPRQ/#&RUQ/#7RPDWR# 733# 833# 416#
46# 'RUXNOX# 0HUVLQ#0HUNH]# *UDSH# 733# 4/333# 518#
47# 0XVDOL# 0HUVLQ#0HUNH]# *UDSH# 783# 783# 413#
48# 5HVXO# 0HUVLQ#0HUNH]# *UDSH# 533# 633# 418#
49# &DPLOL# 0HUVLQ#0HUNH]# *UDSH/#2UDQJH# 533# 583# 416#
4:# ,JGLU# 0HUVLQ#0HUNH]# 2UDQJH/#:KHDW# 633# <33# 613#
4;# .DOLEHUFX# 7DUVXV#0HUNH]# *UDSH/#:KHDW# 533# 4/333# 813#

4<# $WDODU#
+'HOLPLQQHW,# 7DUVXV#0HUNH]# 9HJHWDEOHV/#:KHDW/# #

&RUQ/#2UDQJH# 733# 4/733# 618#

53# %DKVLV#%HOGHVL# 7DUVXV#0HUNH]# 9HJHWDEOHV/#:KHDW/#&RUQ# 4/733# 4/933# 414#
54# 'HGHOHU# 7DUVXV#0HUNH]# *UDSH# 633# 933# 513#
55# (YFL# 7DUVXV#0HUNH]# *UDSH/#2UDQJH# 533# 733# 513#
56# .HULPOHU# 7DUVXV#0HUNH]# *UDSH# 93# 533# 616#
57# 1DFDUOL# 7DUVXV#0HUNH]# *UDSH/#2UDQJH/#:KHDW# 583# 833# 513#
58# %XOXNOX# 'RUXNNHQW# *UDSH/#2UDQJH/#:KHDW# 533# 883# 51;#
# # # 7RWDO# ;/4;3# 58/683# 614#

#
#



#

# $:085#

#

)LJXUH#:055=#/RFDWLRQ#0DS#RI#6HOHFWHG#9LOODJH#IRU#&RPSRVW#0DUNHW#6XUYH\#LQ#$GDQD#3URYLQFH#



#

# $:086#

#

)LJXUH#:056=#/RFDWLRQ#0DS#RI#6HOHFWHG#9LOODJH#IRU#&RPSRVW#0DUNHW#6XUYH\#LQ#,FHO#3URYLQFH#
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E16# 4XHVWLRQQDLUH#6XUYH\#

$#TXHVWLRQQDLUH#VKHHW#IRU#WKH#VXUYH\#ZDV#SUHSDUHG#E\#WKH#WHDP#DV#VKRZQ#EHORZ1#7KH#
VXUYH\#ZDV#FRQGXFWHG#IURP#0D\#53WK#WR#-XQH#6UG/#4<<<#E\#YLVLWLQJ#JURXSV#RI#IDUPHUV#
LQ#ORFDO#SXEV#+NDKDYH#KDQH,#LQ#WKH#YLOODJHV1#7KH#TXHVWLRQQDLUH#VXUYH\#LQ#HDFK#YLOODJH#
ZDV#SURFHHGHG#WR#WKH#ZKROH#JURXS#RI#IDUPHUV#JDWKHUHG# LQ#D#SXE1#1XPEHU#RI#IDUPHUV#
OLVWHQLQJ/#GLVFXVVLQJ#DQG#JLYLQJ#WKHLU#RSLQLRQ#LQ#HDFK#YLOODJH#ZDV#VRPHZKHUH#DURXQG#
43053#SHUVRQV1#

#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:088#

#

6XUYH\#'DWH11111111111111111111111111111# # 1R1#RI#IDUPHUV#PHHW11111111111111111111111111111111111111111111#

9LOODJH#1R1#11111111111111#1DPH#RI#9LOODJH111111111111111111111111111111111111111111111111111111111111111111#

# 1DPH#RI#0XQLFLSDOLW\1111111111111111111111111111# 3URYLQFH# $GDQD# # ,FHO#

4XHVWLRQQDLUH#IRU#&RPSRVW#0DUNHW#6XUYH\#

$1# 4XHVWLRQ#RQ#IDUP#ODQG#
41# #+RZ#PDQ\#IDUPHUV#DUH#WKHUH#LQ#\RXU#YLOODJH"#

# 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111#

51# #+RZ#PDQ\#DYHUDJH#KHFWDUH#RI#IDUP#ODQG#IRU#HDFK#IDUPHU#LV#LQ#\RXU#YLOODJH"#

# 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111#

61# #:KDW#W\SH#RI#FURS#GR#\RX#SODQW"#+RZ#PDQ\#KD#DUH#WKHUH#LQ#\RXU#YLOODJH"#

7\SH#RI#&URS# )DUP#$UHD#+KD,#

7UHHV#RI#FLWUXV#RU#RUDQJH# #

9HJHWDEOHV#OLNH#RQLRQV/#HWF1# #

)UXLWV#OLNH#JUDSH/#ZDWHUPHORQ/#HWF1# #

&HUHDOV#OLNH#FRUQ/#ZKHDW/#HWF1# #

&RWWRQ# #

2WKHUV111111111111111111111111111111111111111111111111111111# #

# #
71# #:KDW#PRQWK#LV#\RXU#IDUP#FXOWLYDWLRQ#DQG#KDUYHVWLQJ#DQG#SULFH#RI#FURS"#

7\SH#RI#&URS# &XOWLYDWLRQ#

3HULRG#

+DUYHVWLQJ#

3HULRG#

3ULFH#

+.J27/,#

7UHHV#RI#FLWUXV#RU#RUDQJH# # # #

9HJHWDEOHV#OLNH#RQLRQV/#HWF1# # # #

)UXLWV#OLNH#JUDSH/#HWF1# # # #

&HUHDOV#OLNH#FRUQ/#ZKHDW/#HWF1# # # #

&RWWRQ# # # #

2WKHUV1111111111111111111111111111111111111# # # #

# #

# #
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5. How many kilometer is from your village to city? 

 ............................................................................................................................. 

6. Do you have your own transportation for example....tractor, pick-up?  

 ............................................................................................................................. 

B.   Question on fertiliser  

7. What fertiliser do you use for your farm? What is the price? 

Type of fertiliser Price (TL/ton) 

Matured goat manure  

Matured cow manure  

Matured chicken manure  

Fresh manure  

Chemical fertiliser  

Fertile soil  

Compost  

Others.....................................................  

  
8. Does the price include transportation? 

 .......................................................................................................................... 

9. How much do you use fertiliser per ha? How many times per year? 

 .......................................................................................................................... 

10. What month do you fill fertiliser to your farm? 

 .......................................................................................................................... 

11. Where do you buy fertiliser? 

 .......................................................................................................................... 

12. Why do you use this fertiliser? 

 .......................................................................................................................... 

13. Is this fertiliser available whenever you want? 

 .......................................................................................................................... 

14. Do you also use other fertiliser for your farm? What is the price? 

 .......................................................................................................................... 
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C.  Question on Compost Market  

 15. Have you ever used “compost” for your farm land? 

  ................................if Yes, When? ................................................................... 

 16. Do you know qualification of compost? 

 .......................................................................................................................... 

 17. If compost is good quality and available, will you use it?  

 .......................................................................................................................... 

 If not, please proceed to Q. 22 

18. Do you know the proper ratio amount to apply compost to your farm land? 

 .....................................................................................................................  

 19. How much of compost will you use per ha/year?  

   .......................................................................................................................... 

 20. How often and when do you use compost for your farm land? (What month?) 

  .......................................................................................................................... 

 21. How much are you willing to pay at most for compost? 

Price of Compost/Ton Fine Compost Coarse Compost 

0-1 Mil. TL   

1,000,001-2 Mil. TL   

2,000.001-3 Mil. TL   

3,000,001-4 Mil. TL   

4,000,001-5 Mil. TL   

5,000,001-6 Mil. TL   

6,000,001-7 Mil. TL   

7,000,001-8 Mil. TL   

8,000,001-9 Mil. TL   

9,000,001-10 Mil. TL   

22. Why do you not use compost? 

 .......................................................................................................................... 
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# $:08;#

F1# 5HVXOWV#RI#6XUYH\#

&XNXURYD#5HJLRQ/#DQ#LPSRUWDQW#DJULFXOWXUDO#DUHD#LQ#7XUNH\/#LV#ORFDWHG#HDVW#SDUW#RI#WKH#
0HGLWHUUDQHDQ#=RQH1#7KH# UHJLRQ#FRPSULVHV#RI# 6#SURYLQFHV#QDPHO\>#$GDQD/# ,FHO#DQG#
+DWD\1#'XH# WR# WKH# ODUJH#DJULFXOWXUDO#DUHD/#SUHIHUDEOH#FOLPDWH# WR# WKH#FURS#DQG#HQRXJK#
ZDWHU#VXSSO\#RI#WKH#UHJLRQ/#WKHUH#LV#SRVVLELOLW\#WR#UDLVH#WKH#YDULRXV#FURSV#LQ#WKLV#DUHD1#
)XUWKHUPRUH/#VLQFH#WKH#6H\KDQ#GDP#FRQVWUXFWHG#RQ#WKH#6H\KDQ#ULYHU#LQ#4<89/#LUULJDWHG#
DJULFXOWXUDO# ODQG#KDV#EHHQ# LQFUHDVHG1#$W# WKH# WLPH#EHLQJ/#645/333#KD#RU#57(#RI# WRWDO#
DJULFXOWXUDO# ODQG# +416#PLOOLRQ#KD,#RI#&XNXURYD#5HJLRQ# LV#EHLQJ# LUULJDWHG1#:KLOH# WKH#
UDWLR#RI#LUULJDWHG#DUHD#IRU#WKH#7XUNH\#LV#47(1#

7RWDO#DUHD#RI#WKH#&XNXURYD#5HJLRQ#LV#DERXW#61<#PLOOLRQ#KD1#)URP#WKLV/#67(#LV#IRUPHG#
RI# DJULFXOWXUDO# ODQG# ZKLFK# $GDQD# 3URYLQFH# RFFXSLHV# WKH# ODUJHVW# DJULFXOWXUDO# DUHD#
+9:7/83<#KD,/# IROORZHG#E\# ,FHO#3URYLQFH# +6;;/::<#KD,#DQG#+DWD\#3URYLQFH# +599/;37#
KD,1#7KH# ODQG# XVH# GLVWULEXWLRQ# LQ#&XNXURYD#5HJLRQ# DQG# EUHDNGRZQ# E\# SURYLQFH# LV#
WDEXODWHG#LQ#WKH#WDEOH#EHORZ1#

7DEOH#:054=#/DQG#8VH#RI#&XNXURYD#5HJLRQ#DQG#%UHDNGRZQ#E\#3URYLQFH#

$GDQD# ,FHO# +DWD\# &XNXURYD#5HWLRQ#
/DQG#8VH# $UHD#

++D,#
5DWLR#
+(,#

$UHD#
++D,#

5DWLR#
+(,#

$UHD#
++D,#

5DWLR#
+(,#

$UHD#
++D,#

5DWLR#
+(,#

$JULFXOWXUDO#/DQG# 9:7/83<# 6<143# 6;;/::<# 57185# 599/;37# 7<16;# 4/663/3<5# 67187#
3DVWXUH# ;7/83;# 71<3# 54</;54# 461;:# 7</9:6# <14<# 687/335# <14<#
)RUHVW#DQG#6ZDPS# ;89/:54# 7<199# ;;9/378# 881;<# 53:/<64# 6;17<# 4/<83/9<:# 83199#
6HWWOHPHQW#$UHD# 47/56<# 31;6# </65:# 318<# 9/56<# 4148# 5</;38# 31::#
2WKHUV# <8/5<3# 8185# ;4/5;:# 8146# </947# 41:;# 4;9/4<4# 71;7#
727$/# 4/:58/59:# 433133#4/8;8/58<# 433133# 873/594# 433133# 6/;83/:;:# 433133#

6RXUFH#=# 4VW#&XNXURYD#$JULFXOWXUH#&RQJUHVV#LQ#$GDQD/#<044#-DQXDU\#4<<41#

#
)URP# WKH# ILQDO# UHSRUW# RI# WKH# SURMHFW# ³7KH# (IIHFW# RI# 'LIIHUHQW# 3ODQW# 5HVLGXHV# RQ#
1LWURJHQ#0LQHUDOLVDWLRQ/# ,PPRELOLVDWLRQ# DQG#'HQWULILFDWLRQ# LQ# 6RLOV´# E\#&XNXURYD#
8QLYHUVLW\# LQ# FR0RSHUDWLRQ# ZLWK# -XVWXV0/LHELJ# 8QLYHUVLW\# LQ# 4<<7# GHVFULEHG# WKDW#
&XNXURYD# 5HJLRQ# KDV# D# W\SLFDO#0HGLWHUUDQHDQ# FOLPDWH# +YHU\# KRW# LQ# VXPPHU,# DQG#
VWRUHG#RQ#VXEWURSLFV#]RQH1#2UJDQLF#PDWWHU#FRQWHQW#RI# WKH#VRLOV# LQ#&XNXURYD# LV#405(1#
$OWKRXJK#WKH#VRLO#RUJDQLF#PDWWHU# LV#YHU\#SRRU# LQ#&XNXURYD#5HJLRQ/#SODQW#UHVLGXHV# LQ#
VRLOV# KDG# EHHQ# ILUHG# E\# IDUPHUV# GXH# WR# WKH# SUREOHP# RI# VRZLQJ# IROORZLQJ# KDUYHVW1#
%HFDXVH#RI#EXUQLQJ#WKH#SODQW#UHVLGXHV#LQ#VRLO/#VRLOV#SK\VLFDO/#FKHPLFDO>#DQG#ELRORJLFDO#
SURSHUWLHV#DQG#LWV#SURGXFWLYLW\#DUH#JHWWLQJ#ZRUVH1#%HVLGHV/#VLQFH#LQWHQVLYH#DJULFXOWXUDO#
V\VWHP#KDYH#EHHQ#XVLQJ#LQ#&XNXURYD#5HJLRQ/#KLJK#DPRXQWV#RI#FKHPLFDO#IHUWLOLVHUV#DUH#
DSSOLHG#WR#WKH#VRLOV1# #

$FFRUGLQJ# WR# $JULFXOWXUDO# &UHGLW# &RRSHUDWLYH# +$&&,/# WKH# WRWDO# DPRXQW# XVH# RI#
FKHPLFDO#IHUWLOLVHU#LQ#7XUNH\#WKDW#RQO\#$&&#VROG#ZDV#5/333/333#WRQ2\HDU1#7KLV#ILJXUH#
GRHV# QRW# LQFOXGH# VDOH# DPRXQW# IURP# DQRWKHU# VHOOHUV# OLNH# ELJ# IHUWLOLVHU# FRPSDQLHV# RU#
PDUNHWV1#)URP#WRWDO#VDOH#DPRXQW#RI#$&&/#&XNXURYD#5HJLRQ#RFFXSLHG#DERXW#:18(#RU#
483/333#WRQ2\HDU#ZKLFK#FDQ#EH#FODVVLILHG#LQWR#IXUWKHU#GHWDLO#IRU#$GDQD/#,FHO#DQG#+DWD\#
DERXW#:3/333#WRQ2\HDU/#83/333#WRQ2\HDU#DQG#63/333#WRQ2\HDU#UHVSHFWLYHO\1# #

7KH#HOHPHQW#RI#IHUWLOLVHU# +1=3=.,#XVLQJ#E\#IDUPHUV# LQ#&XNXURYD#5HJLRQ# LV#GHSHQGHG#
RQ#W\SH#RI#FURS1#)RU#H[DPSOH/#FKHPLFDO#IHUWLOLVHU#HOHPHQW#53=53=53# LV#EHLQJ#XVHG#IRU#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:08<#

ZKHDW#DQG#FRWWRQ#ILHOGV/#3=3=79#IRU#ZKHDW#DQG#FRUQ/#48=48=48#IRU#FLWUXV#SODQWDWLRQ/#HWF1#
7KH#SULFH#RI#FKHPLFDO#IHUWLOLVHU# LV#DOVR#GHSHQGHG#RQ# LWV#HOHPHQW#ZKLFK#DOPRVW#YDULHV#
IURP#63#PLOOLRQ#7/2WRQ#WR#:3#PLOOLRQ#7/2WRQ1# #

+RZHYHU/# IURP# WKH#RXWFRPH#RI#TXHVWLRQQDLUH#VXUYH\/#DOPRVW# IDUPHUV# LQ# WKH# VHOHFWHG#
YLOODJH#DFNQRZOHGJHG#WKH#EDG#HIIHFWV#RI#FKHPLFDO#IHUWLOLVHU#WR#WKHLU#ILHOGV1#%HFDXVH#VRLO#
LV#JHWWLQJ#KDUGHU/# # PRUH#VDOLQLW\#DQG#GHFUHDVLQJ#LQ#JURXQGZDWHU#OHYHO#EXW#WKH\#PDLQO\#
GR#QRW#KDYH#RWKHU#FKRLFH1# #

,Q#YLHZ#SRLQW#RI# HFRQRPLF/# IDUPHUV# LQ# WDUJHW# DUHD# DUH#PDLQO\# FRQVLGHUHG# DV#PLGGOH#
LQFRPH1#7KH\#KDYH#WKHLU#RZQ#IDUP#ODQG#DQG#WUDQVSRUWDWLRQ#OLNH#WUDFWRU#IRU#ZRUNLQJ#LQ#
IDUP1#7KHUH#LV#QR#RIILFLDO#VWDWLVWLFDO#GDWD#RQ#DYHUDJH#VL]H#RI#IDUP#ODQG#IRU#HDFK#IDUPHU#
LQ# WKH# WDUJHW# DUHD1#+RZHYHU/# VL]H#RI# IDUP# ODQG# FDQ#EH# URXJKO\# LPDJLQHG#E\# W\SH#RI#
FURS1#)RU# IUXLW#RUFKDUG# OLNH#YLQH#\DUG/#FLWUXV#JDUGHQ# +OHPRQ/#PDQGDULQ/# VRXU#RUDQJH/#
JUDSH# IUXLW,# WKH#DYHUDJH# IDUP# ODQG#RI#HDFK# IDUPHU# LV#QRUPDOO\# VPDOOHU# WKDQ# IDUP# IRU#
ILHOG#FURSV#OLNH#ZKHDW/#FRUQ/#FRWWRQ/#HWF1#

F14# $GDQD#3URYLQFH#

F1414# $JULFXOWXUDO#6LWXDWLRQ#

$FFRUGLQJ# WR# WKH# GDWD# IURP# $GPLQLVWUDWLRQ# RI# $JULFXOWXUH# DQG# 9LOODJH# $IIDLUV# RI#
$GDQD#3URYLQFH#LQ#4<<:/#6<(#+9:8/333#KD,#IURP#WRWDO#DUHD#+41:#PLOOLRQ#KD,#RI#$GDQD#
3URYLQFH#LV#DJULFXOWXUDO#ODQG1#,Q#IXUWKHU#GHWDLO/#DJULFXOWXUDO#ODQG#KDV#EHHQ#GLYLGHG#LQWR#
6#FDWHJRULHV#DFFRUGLQJ#WR#PDLQ#W\SH#RI#FURSV#ZKLFK#VKRZQ#LQ#WKH#ILJXUH#EHORZ1#

)LHOG#
&URS
86(

)UXLW
65(

9HJHWDEOH
48(

#
#

7\SH#RI#&URS# )DUP#$UHD#+KD,# 3HUFHQW#
)LHOG#&URS# # 68:/:83# 86#
)UXLW# # 549/333# 65#
9HJHWDEOH# # 434/583# 48#
7RWDO# # 9:8/333# 433#

)LJXUH#:057=#$JULFXOWXUDO#/DQG#E\#7\SH#RI#&URS#LQ#$GDQD#3URYLQFH#
#
7KHUH#DUH#PDQ\# W\SHV#RI#DJULFXOWXUDO#SURGXFWV# LQ#$GDQD# IURP# ILHOG#FURS# OLNH#ZKHDW/#
FRUQ/#FRWWRQ/# IUXLW# OLNH#FLWUXV# +OHPRQ/#PDQGDULQ/# VRXU#RUDQJH/#JUDSH# IUXLW,/#YHJHWDEOH#
OLNH#WRPDWR/# # SHSSHU/#HJJ#SODQW/#HWF1#)LHOG#FURS#IDUP#PDLQO\#ORFDWHG#LQ#PRXQWDLQRXV#
DUHD# LQ# WKH# QRUWKHUQ# SDUW# RI#$GDQD1#:KLOH# IUXLW# RUFKDUG# DQG# YHJHWDEOH# JDUGHQ# DUH#
FXOWLYDWHG# LQ# WKH# IODW#DUHD#ZKLFK#VORSH#GRZQ# IURP# WKH#QRUWK#RI#$GDQD# WRZDUG# WR# WKH#
0HGLWHUUDQHDQ#6HD#LQ#WKH#VRXWK1#





7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:094#

ILHOG#FURS#IDUP#PD\#IDFH#VRPH#GLIILFXOWLHV# WR#FKDQJH# W\SH#RI#FURS# WR# IUXLW# IRU#KLJKHU#
LQFRPH1#)RU#H[DPSOH/#WKHUH#LV#QR#LUULJDWLRQ#V\VWHP#LQ#WKHLU#IDUP#ODQG1#2U#WKH\#GR#QRW#
KDYH#HQRXJK#FDVK#EHFDXVH#WKH\#KDYH#WR#ZDLW#IRU#708#\HDUV#XQWLO#IUXLW#WUHHV#DUH#DEOH#WR#
JLYH#SURGXFWLRQ#ZKLOH#ILHOG#FURS#LV#PRVWO\#FDVK#FURS#WKDW#EULQJV#LQFRPH#WZLFH#D#\HDU#
WR#IDUPHUV1#

F1415# &KHPLFDO#)HUWLOLVHU#

)URP#WKH#TXHVWLRQQDLUH#VXUYH\#WR#WKH#VHOHFWHG#YLOODJH/#LW#FDQ#EH#VDLG#WKDW#PDLQ#IHUWLOLVHU#
EHLQJ#XVHG#LQ#$GDQD#LV#FKHPLFDO#IHUWLOLVHU#EHFDXVH#RI#LWV#SULFH/#HIIHFWLYHQHVV#DQG#HDV\#
XVH1#7KHUH#DUH#5#PDLQ#ZD\V# IRU#DSSOLFDWLRQ/#GLOXWH#ZLWK#ZDWHU#DQG#VSUHDG#E\# WUDFWRU/#
DQG#VSUHDG#GLUHFWO\#LQWR#IDUP#ODQG1#7KH#DPRXQW#RI#IHUWLOLVHU#XVHG#LQ#IDUP#DQG#SHULRG#RI#
XVLQJ#LV#GHSHQGHG#RQ#W\SH#RI#FURS#DV#VKRZQ#LQ#WKH#WDEOH#EHORZ1# #

7DEOH#:056=#3HULRG#RI#&XOWLYDWLRQ/#+DUYHVWLQJ#DQG#8VLQJ#)HUWLOLVHU#
3HULRG# # &KHPLFDO#)HUWLOLVHU#8VH#7\SH#RI#&URS#

&XOWLYDWLRQ# +DUYHVWLQJ# 8VH#SHU#<HDU# 8VLQJ#3HULRG# $PRXQW#

)LHOG#&URS# # # # # #

:KHDW# 1RYHPEHU0#
'HFHPEHU# 0D\0-XQH# 5#WLPHV# 41#2FWREHU#

51#)HEUXDU\#
4/333#NJ2KD#
4/333#NJ2KD#

&RUQ# # # # # #

# # # 0#4VW#&URS# $SULO00D\# 6HSWHPEHU0#
2FWREHU# 5#WLPHV# 41#$SULO#

51#-XQH#
4/333#NJ2KD#
41333#NJ2KD#

# # # 0#5QG#&URS# -XQH# 1RYHPEHU0#
'HFHPEHU# 5#WLPHV# 41#0D\#

51#6HSWHPEHU#
4/333#NJ2KD#
4/333#NJ2KD#

&RWWRQ# 0DUFK0$SULO# 6HSWHPEHU0#
2FWREHU# 5#WLPHV# 41#$SULO#

51#-XQH#
4/333#NJ2KD#
4/333#NJ2KD#

)UXLW# # # # # #

&LWUXV# 2FWREHU# 1RYHPEHU# 6#WLPHV#
41#'HFHPEHU#
51#)HEUXDU\00DUFK#
61#0D\0-XQH#

833#NJ2KD#

:DWHUPHORQ# # # # # #

# # # 0#*UHHQ#+RXVH# -DQXDU\0#
)HEUXDU\# 0D\0-XQH# 6#WLPHV#

41#2FWREHU#
51#-DQXDU\#
61#0DUFK#

4/333#NJ2KD#

# # # 0#2SHQ#$UHD# 0DUFK0$SULO# -XO\0$XJXVW# 7#WLPHV#
41#'HFHPEHU#
51#$SULO#
61#0D\#
71#/DWH#0D\#

4/333#NJ2KD#

9HJHWDEOH# # # # # #

7RPDWR/# # 3HSSHU/#
(JJ#3ODQW/#2QLRQ/#
HWF1#

709#7LPHV2<HDU# 709#7LPHV2<HDU# :0;#WLPHV#
%HIRUH#FXOWLYDWLRQ#
DQG#53#GD\V#DIWHU#
KDUYHVWLQJ#

4/333#NJ2KD#

#
7KH#SULFH#RI#FKHPLFDO# IHUWLOLVHU# LV#KLJKO\#GHSHQGHG#RQ# LWV# W\SH# DV# H[SODLQHG#EHIRUH1#
$QRWKHU# IDFWRU# ZKLFK# HIIHFW# WR# WKH# SULFH# LV# WUDQVSRUWDWLRQ# FRVW1# )DUPHUV# ZLOO# EX\#
IHUWLOLVHU# IURP# ELJ# PDUNHW# LQ# FDVH# WKH\# KDYH# HQRXJK# FDVK1# ,I# QRW/# WKH\# ZLOO# DVN#
$JULFXOWXUDO#&UHGLW#&RRSHUDWLYH#+$&&,#WR#DUUDQJH1#$IWHU#KDUYHVWLQJ/#IDUPHUV#ZLOO#SD\#
EDFN#WR#$&&#ZLWK#LQWHUHVW1# #

F1416# 2UJDQLF#)HUWLOLVHU#

)RU#RUJDQLF#IHUWLOLVHU/#IDUPHUV#RI#ILHOG#FURS#IDUP#GR#QRW#DSSO\#RUJDQLF#IHUWLOLVHU#LQ#WKHLU#
IDUP#ODQG1#2QO\#IDUPHUV#RI#IUXLW#RUFKDUG#DQG#YHJHWDEOH#JDUGHQ#XVH#RUJDQLF#IHUWLOLVHU#WR#
LPSURYH#WKHLU#VRLO#TXDOLW\#RU#WR#SUHSDUH#ODQG#IRU#FXOWLYDWLRQ#IURP#ODWH#DXWXPQ#WR#HDUO\#
RI#ZLQWHU#+6HSWHPEHU0-DQXDU\,1# #



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:095#

)DUPHUV# DSSO\# RUJDQLF# IHUWLOLVHU# HDFK# 506# \HDUV1#2UJDQLF# IHUWLOLVHU# WKDW# EHLQJ# XVHG#
PDLQO\#LV#DQLPDO#FRZ#PDQXUH#ZKLFK#SULFH#LV#VRPHZKHUH#DURXQG#41808#PLOOLRQ#7/2WRQ#
EXW# LW# LV#QRW#DYDLODEOH#DOO# WLPH1#+RZHYHU/# IDUPHUV# LQ# VRPH#YLOODJHV#GR#QRW# OLNH#FRZ#
PDQXUH#EHFDXVH# WKHUH#DUH#VHHGV#RI#ZHHG# LQ#FRZ#PDQXUH#DQG#PDNH#SUREOHP# WR# WKHLU#
IDUP1#6RPH# IDUPHUV# VDLG# WKDW# WKHUH# LV# D# ORW#RI#QLWURJHQ# LQ# DQLPDO# FRZ#PDQXUH# WKDW#
PDNHV#WKHLU#IUXLW#WUHHV#KDYH#PDQ\#OHDYHV#DQG#EUDQFKHV#EXW#OHVV#IUXLWV1#$OO#RI#IDUPHUV#LQ#
VXUYH\HG#YLOODJHV#DUH#ZLOOLQJ#WR#XVH#FRPSRVW1#+RZHYHU/#WKH\#DOZD\V#VD\#WKDW#WKH\#ZLOO#
ILUVWO\#WU\#WR#XVH#FRPSRVW/#LI#JHWWLQJ#JRRG#UHVXOW#WKH\#ZLOO#XVH#FRQWLQXRXVO\#DQG#SULFH#LV#
QRW#D#SUREOHP1# #

F1417# &RPSRVW#3ULFH#

,W¶V#TXLWH#GLIILFXOW#WR#REWDLQ#WKH#H[SHFWHG#SULFH#RI#FRPSRVW#+WKH#IDUPHU¶V#ZLOOLQJQHVV#WR#
EX\# WKH#FRPSRVW,# LQ# WKH# WDUJHW#DUHD1#%HFDXVH# IDUPHUV# LQ#$GDQD#3URYLQFH#KDYH#QHYHU#
H[SHULHQFHG#DERXW#FRPSRVW1#7KHUHIRUH/# WKH#VWXG\# WHDP#SUHSDUHG#FRPSRVW#VDPSOHV#DV#
VWDWHG# HDUOLHU# IRU# VKRZLQJ# IDUPHUV# LQ# VXUYH\HG# YLOODJH1# 7KHQ/# TXHVWLRQV# UHJDUGLQJ#
H[SHFWHG#SULFH#RI#FRPSRVW#DUH#SURFHHGHG#WR#IDUPHUV#LQ#RUGHU#WR#REWDLQ#WKHLU#LGHD#KRZ#
PXFK#WKH#SULFH#RI#FRPSRVW#VKRXOG#EH1#7KH#DQVZHU#IURP#IDUPHUV#UHJDUGLQJ#WKLV#VXEMHFW#
LV#VKRZQ#LQ#WKH#IROORZLQJ#ILJXUH1#

3
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7

9

;
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#R
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3ULFH#RI#&RPSRVW#+0LO17/27RQ,

)LQH#&RPSRVW

&RDUVH#&RPSRVW

#
#

)LQH#&RPSRVW# &RDUVH#&RPSRVW#&RPSRVW#3ULFH27RQ#
+$,# 1R1#RI#9LOODJH#

+%,#
+$,[+%,#
0LO17/#

1R1#RI#9LOODJH#
+&,#

+$,[+&,#
0LO17/#

304#0LO17/# 0# 0# 0# 0#
4/333/33405#0LO17/# 0# 0# 8# :18#
5/333/33406#0LO17/# 0# 0# 44# 5:18#
6/333/33407#0LO17/# 4# 618# 9# 54#
7/333/33408#0LO17/# 8# 5518# 6# 4618#
8/333/33409#0LO17/# 43# 8818# 0# 0#
9/333/3340:#0LO17/# 7# 5918# 0# 0#
:/333/3340;#0LO17/# 6# 5513# 0# 0#
;/333/3340<#0LO17/# 4# ;18# 0# 0#
</333/334043#0LO17/# 4# <18# 0# 0#
7RWDO# 58# 47;# 58# #
$YHUDJH#([SHFWHG#3ULFH# # 81<# # 51;#

)LJXUH#:059=#$QVZHU#5HJDUGLQJ#&RPSRVW#3ULFH#E\#6HOHFWHG#9LOODJH#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:096#

)URP# WKH#DERYH#ILJXUH/# WKH#VWXG\# WHDP#FRQVLGHUV# WKH#H[SHFWHG#SULFH#RI# ILQH#FRPSRVW#
DQG# FRDUVH# FRPSRVW# VKRXOG# EH# 81<# PLOOLRQ# 7/2WRQ# DQG# 51;# PLOOLRQ# 7/2WRQ/#
UHVSHFWLYHO\1#+RZHYHU/# LI# WKH# IDUPHUV#QRWLFH# WKH#FRPSRVW#ZLOO#DFWXDOO\#FRQWULEXWH# WR#
LPSURYH#WKH#FURS#\LHOG/#WKHUH#LV#D#KLJK#SRVVLELOLW\#WR#LQFUHDVH#WKH#SULFH#PRUH1# #

F1418# $SSOLFDWLRQ#RI#&RPSRVW#

0R(#KDV#D#GUDIW#JXLGHOLQH#IRU#WKH#XVH#RI#FRPSRVW#LQ#DJULFXOWXUH#DV#VKRZQ#LQ#WKH#WDEOH#
EHORZ1#7KH#XVH#RI#FRPSRVW# IRU#JDUGHQLQJ/#V\OYLFXOWXUH#DQG# ODQGVFDSH#DUFKLWHFWXUH# LV#
VKRZQ#LQ#WKH#WDEOH#IDU#EHORZ1#

7DEOH#:057=#8VH#RI#&RPSRVW#LQ#$JULFXOWXUH#

$SSOLFDWLRQ# 3XUSRVH#
1HFHVVDU\#
&RPSRVW#
4XDQWLW\#

$SSOLFDWLRQ#
)UHTXHQF\#

$SSOLFDWLRQ#
0RGXV#

3UHSDUDWLRQ#RI#ILHOGV# ,PSURYLQJ#WKH#
VRLO#TXDOLW\# ?48#NJ2P5# 2QFH#

0L[LQJ#ZLWK#VRLO#
GRZQ#WR#D#GHHS#
OHYHO#

+XPXV#HDUWK#IRU#EHHW/#
FDUURW/#SRWDWRHV#DQG#
RWKHU#ILHOG#YHJHWDEOHV#

(QULFKLQJ#RI#
KXPXV#HDUWK# 608#NJ2P5# (DFK#

5#\HDUV#
6XSHUILFLDO#
PL[LQJ#ZLWK#VRLO#

)HUWLOLVHU#IRU#EHHW/#
FDUURW/#SRWDWR#DQG#
RWKHU#ILHOG#YHJHWDEOHV#

)HUWLOLVHU# 609#NJ2P5# <HDUO\# 6XSHUILFLDO#
PL[LQJ#ZLWK#VRLO#

:KHDW/#\HDVW/#EDUOH\/#
U\H#

)HUWLOLVHU#DQG#
HQULFKLQJ#KXPXV#
HDUWK#

507#NJ2P5# (DFK#
5#\HDUV#

6XSHUILFLDO#
PL[LQJ#ZLWK#VRLO#

3DVWXUH# (QULFKLQJ#KXPXV#
HDUWK# 609#NJ2P5# (DFK#

5#\HDUV#

6XSHUILFLDO#
VSUHDGLQJ#RYHU#
WKH#VRLO#

6RXUFH#=# # 'UDIW# 7HFKQLFDO# 5HSRUW# ;07DVN# 41E# E\# '+9# &RQVXOWDQWV# %9# VXEPLWWHG# WR# 0LQLVWU\# RI#
(QYLURQPHQW#RI#7XUNH\/#$SULO#4<<<1#

#

7DEOH#:058=#$SSOLFDWLRQ#RI#&RPSRVW#LQ#*DUGHQLQJ/#6\OYLFXOWXUH#DQG#
/DQGVFDSH#$UFKLWHFWXUH#

$SSOLFDWLRQ# 5HFRPPHQGHG#&RPSRVW#
4XDQWLWLHV#+P62KD,#

$SSOLFDWLRQ#
)UHTXHQF\#

7UHH#QXUVHULHV# 43047# (DFK#5#\HDUV#
)UXLW#WUHHV# 43047# (DFK#6#\HDUV#
/DQGVFDSH#DUFKLWHFWXUH/#SODQWLQJ#RQ#
URDGVLGHV2NHUEVLGHV# 8330:33# 2QFH#

/DZQ#FDUH# 43047# 2QFH#D#\HDU#
0DLQWHQDQFH#RI#VSRUW#DUHDV# 58068# 2QFH#D#\HDU#
&DUH#RI#IORZHUV#DQG#VLPLODU#SODQWV# 48054# 2QFH#D#\HDU#
*URZLQJ#RI#IORZHUV#DQG#VLPLODU#SODQWV# 90;18# 2QFH#D#\HDU#

6RXUFH#=# # 'UDIW# 7HFKQLFDO# 5HSRUW# ;07DVN# 41E# E\# '+9# &RQVXOWDQWV# %9# VXEPLWWHG# WR# 0LQLVWU\# RI#
(QYLURQPHQW#RI#7XUNH\/#$SULO#4<<<1#

#
$OVR/#0HUVLQ#*0# KDV# D# XVHU# JXLGH# RI# FRPSRVW1# 7KH# XVHU# JXLGH# UHFRPPHQGV# WKH#
IROORZLQJ#GRVHV#IRU#XVH#RI#FRPSRVW#DV#VKRZQ#LQ#WDEOH#EHORZ1#

#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:097#

7DEOH#:059=#*XLGHOLQH#IRU#8VH#RI#&RPSRVW#,VVXHG#E\#0HUVLQ#*0#

3ODFH#IRU#8VH# 'RVH#SHU#43#+D#
+433/333#VT1P1,#

'RVH#LI#8VH#(YHU\#
<HDU#SHU#4#'HNDU#
+4/333#VT1P1,#

9LQH#<DUG# 433#WRQ25#\HDUV# 833#NJ#
3DUN#DQG#)ORZHU#6WDQG# 68#WRQ2506#\HDUV# 43304;3#NJ#
)UXLW#2UFKDUG# 433#WRQ2506#\HDUV# 6330833#NJ#
*DUGHQ# 830533#WRQ2506#\HDUV# 5330<33#NJ#
*UHHQ#$UHD# 68#WRQ# 4;3#NJ#
)RUHVW# 4330533#WRQ#RQFH# 0#
8QFXOWLYDWHG#6RLO# 4330833#WRQ#RQFH# 0#

6RXUFH#=# # )HDVLELOLW\# 5HSRUW# RQ# 5HKDELOLWDWLRQ# RI# &RPSRVWLQJ# 3ODQW# DQG#
&RQVWUXFWLRQ#RI#6DQLWDU\#/DQGILOO/#'HFHPEHU#4<<41# #

#
)URP#WKH#DERYH#WDEOHV/#LW#FDQ#EH#VDLG#WKDW#WKH#DPRXQW#RI#FRPSRVW#WR#EH#DSSOLHG#LQ#IDUP#
LV#GHSHQGHG#RQ# W\SH#RI#FURS1#0R(# UHFRPPHQGV# WKH#DSSURSULDWH#DPRXQW#RI#FRPSRVW#
XVH#IRU#ILHOG#FURS#LV#53073#WRQ2KD#IRU#HDFK#5#\HDUV/#63093#WRQ2KD#\HDUO\#IRU#YHJHWDEOHV#
JDUGHQ# DQG# 43047# WRQ2KD# HDFK# 6# \HDUV# IRU# IUXLW# RUFKDUG1#0HDQZKLOH/#0HUVLQ# *0#
UHFRPPHQGV#DPRXQW#RI#FRPSRVW#XVH#DERXW#43#WRQ2KD#HDFK#5#\HDUV#IRU#YLQH#\DUG#DQG#
43# WRQ2KD# HDFK# 506# \HDUV# IRU# IUXLW# RUFKDUG# EXW# QR# VXJJHVWLRQ# IRU# ILHOG# FURS# DQG#
YHJHWDEOH#JDUGHQ1#

%DVHG#RQ#WKH#DERYH/#WKH#VWXG\#WHDP#VHW0XS#D#PLQLPXP#UDWLR#IRU#FRPSRVW#DSSOLFDWLRQ#LQ#
RUGHU#WR#HVWLPDWH#GHPDQG#DV#IROORZV>#

• )RU#ILHOG#FURS#IDUP# 53#WRQ2KD#IRU#HDFK#5#\HDU#
• )RU#IUXLW#RUFKDUG# 43#WRQ2KD#IRU#HDFK#6#\HDU#
• )RU#YHJHWDEOH#IDUP# 63#WRQ2KD#IRU#\HDUO\#

H1419# # &RPSRVW#'HPDQG#

)URP#WKH#UHVXOWV#RI#TXHVWLRQQDLUH#VXUYH\#WR#VHOHFWHG#YLOODJH/#WKH#VWXG\#WHDP#IRXQG#WKDW#
WKHUH#DUH#VRPH#SUREOHPV#IRU#ILHOG#FURS#IDUPHUV#WR#DSSO\#FRPSRVW1#(YHQ#IDUPHUV#UHDOLVH#
WKDW# WKHLU# ODQG# DUH# JHWWLQJ# ZRUVH# EHFDXVH# RI# FKHPLFDO# IHUWLOLVHU# DQG# ILUH# DIWHU#
KDUYHVWLQJ1#+RZHYHU/#ILHOG#FURS#IDUPHUV#KDYH#TXLWH#OHVV#RU#QR#GHPDQG#RQ#FRPSRVW#GXH#
WR#WKH#IROORZLQJ#7#PDLQ#SUREOHPV1# #

• )LUVW# SUREOHP/# DYHUDJH# LQFRPH# RI# ILHOG# FURS# IDUPHUV# LV# OHVV# DV# FOHDUO\# VKRZQ#
EHIRUH#LQ#7DEOH#:0551#$SSOLFDWLRQ#RI#RUJDQLF#IHUWLOLVHU#ZLOO#FRVW#DERXW#PRUH#WKDQ#
43(# XS# WR# ;3(# RI# WRWDO# LQFRPH# IURP# ILHOG# FURS# IDUP1# 7KHUHIRUH/# ILHOG# FURS#
IDUPHUV#DUH#PRVWO\#QRW#DEOH# WR#DIIRUG#RWKHU# IHUWLOLVHU#DGGLWLRQDO# IURP#FKHPLFDO#
IHUWLOLVHU1# #

• 6HFRQG#SUREOHP#LV#VL]H#RI#IDUP#ODQG1#6L]H#RI#ILHOG#FURS#IDUP#LV#QRUPDOO\#ODUJH1# #
7KHUHIRUH/#VSUHDGLQJ#RUJDQLF#IHUWLOLVHU#OLNH#FRPSRVW#LV#TXLWH#KDUG#ZRUN1#,Q#FDVH#
RI#KLULQJ# ODERXU/# WKH#FRVW# LV# WRR#H[SHQVLYH# WR#DIIRUG1#/DERXU#FRVW2SHUVRQ2GD\# LV#
DERXW# 508#PLOOLRQ#7/#ZKLFK# FDQ#ZRUN#RQO\# 506# GHNDU#RI# IDUP# ODQG# LQ# D# GD\1#
7KHUHIRUH/# WKH# ILHOG#FURS# IDUPHUV#DUH#QRW#DEOH# WR#KLUH# ODERXU# WR# VSUHDG#RUJDQLF#
IHUWLOLVHU1#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:098#

• 7KH#WKLUG#SUREOHP#LV#WKH#SODFH#WR#VWRFN#FRPSRVW1#$FFRUGLQJ#WR#0R(/#WKH#VXLWDEOH#
DPRXQW#RI#FRPSRVW#WR#DSSO\#IRU#ILHOG#FURS#IDUP#LV#53073#WRQ2KD1#7KHUHIRUH/#LI#D#
IDUPHU# RI# 8# KD# ILHOG# FURS# IDUP# ZDQWV# WR# DSSO\# FRPSRVW# KH# QHHGV# WR# VWRFN#
FRPSRVW#DERXW#4330533#WRQ#+5330733#P6,1#:KLOH#LI#KH#XVH#FKHPLFDO#IHUWLOLVHU#LW#
ZLOO#EH#RQO\#8#WRQ1#7KHUHIRUH/#WKHUH#LV#QR#SODFH#WR#VWRFN#FRPSRVW1#

• 7KH#ODVW#SUREOHP#LV#WUDQVSRUWDWLRQ1#7UDQVSRUWDWLRQ#FRVW#RI#FRPSRVW#4330533#WRQ#
LV#VXUHO\#YHU\#H[SHQVLYH1#

+HQFH/#WKH#VWXG\#WHDP#VXUHO\#EHOLHYHV#WKDW#WKHUH#LV#YHU\#IHZ#RU#QR#GHPDQG#RQ#FRPSRVW#
IRU# ILHOG#FURS# IDUP1# # 2Q# WKH#RWKHU#KDQG/#GHPDQG#RQ#FRPSRVW# LV# LQFUHGLEO\#KLJK# IRU#
IDUPHUV#RI#IUXLW#RUFKDUG#DQG#YHJHWDEOH#JDUGHQ1#)DUPHUV#OLNH#WR#DSSO\#RUJDQLF#IHUWLOLVHU#
IRU# LPSURYLQJ2FRQGLWLRQLQJ# WKHLU# ODQG# EHIRUH# FXOWLYDWLRQ# WLPH# IURP# ODWH# DXWXPQ# WR#
HDUO\#RI#ZLQWHU#+2FWREHU0-DQXDU\,1#'HPDQG#RI#FRPSRVW#ZLOO#EH#VHDVRQDOO\#YHU\#KLJK#LQ#
WKDW#SHULRG1#7KHUH# LV#GHPDQG#RI#FRPSRVW#DJDLQ# LQ#$SULO#EHIRUH#FXOWLYDWLRQ#SHULRG#RI#
JUHHQ#KRXVH#YHJHWDEOH#DQG#ZDWHUPHORQ#JDUGHQ1#)RU#WKH#UHPDLQLQJ#RI#WKH#\HDU/#GHPDQG#
RI#FRPSRVW#ZLOO#EH#ORZ1#

)LQDOO\/# WKH# VWXG\# WHDP# FRQFOXGHG# WKDW# WKH# SRWHQWLDO# XVHUV# RI# FRPSRVW# LQ# $GDQD#
3URYLQFH# DUH# IUXLW# RUFKDUG# DQG# YHJHWDEOH# JDUGHQ1#7KHUHIRUH/# IURP# )LJXUH# :057/# WKH#
DPRXQW#RI#FRPSRVW#GHPDQG#FDQ#EH#HVWLPDWHG#DV#IROORZV>#

'HPDQG#RI#FRPSRVW#IRU#IUXLW#RUFKDUG# #  #549/333#+KD,#[#43#+WRQ2KD,26#+\HDU,#
 #:53/333#+WRQ2\HDU,#

'HPDQG#RI#FRPSRVW#IRU#YHJHWDEOH#JDUGHQ#  #434/583#+KD,#[#63#+WRQ2KD,24#+\HDU,#
 #6/36:/833#+WRQ2\HDU,#

7RWDO#GHPDQG#RI#FRPSRVW#+WRQ2\HDU,#  #:53/333#.#6/36:/833# #
 #6/:8:/833# #

+HQFH/#SRWHQWLDO#GHPDQG#RI#FRPSRVW#LQ#$GDQD#3URYLQFH#LV#61:#PLOOLRQ#WRQ2\HDU1#)URP#
WKLV# ILJXUH/# WKH#GHPDQG#RQ#FRPSRVW#FDQ#EH#HVWLPDWHG# VHDVRQDO#GHPDQG#DV# VKRZQ# LQ#
IROORZLQJ#ILJXUH1#

3

433/333
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)LJXUH#:05:=#6HDVRQDO#'HPDQG#RQ#&RPSRVW#LQ#$GDQD#3URYLQFH#
#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:099#

F15# ,FHO#3URYLQFH#

F1514# $JULFXOWXUDO#6LWXDWLRQ#

$FFRUGLQJ#WR#WKH#GDWD#IURP#$GPLQLVWUDWLRQ#RI#$JULFXOWXUH#DQG#9LOODJH#$IIDLUV#RI#,FHO#
3URYLQFH#LQ#4<<;/#58(#RU#739/333#KD#IURP#WRWDO#DUHD#+419#PLOOLRQ#KD,#RI#,FHO#3URYLQFH#
LV# IRUPHG#RI#DJULFXOWXUDO# ODQG1#7KLV# LV#GLYLGHG# IXUWKHU# LQWR# 6#PDLQ# W\SH#RI# FURSV# DV#
VKRZQ# LQ# WKH# ILJXUH#EHORZ1#7KH#PRUH#GHWDLO#EUHDNGRZQ#RQ#DJULFXOWXUDO# ODQG#RI# ,FHO#
3URYLQFH#LV#WDEXODWHG#LQ#WKH#WDEOH#EHORZ1# #

#

)LHOG#&URS
:5(

)UXLW
53(

9HJHWDEOH
;(

#
#

7\SH#RI#&URS# )DUP#$UHD#+KD,# 3HUFHQW#
)LHOG#&URS# # 5<6/856# :5#
)UXLW# # :</484# 53#
9HJHWDEOH# # 66/659# ;#
7RWDO# # 739/333# 433#

)LJXUH#:05;=#$JULFXOWXUDO#/DQG#E\#7\SH#RI#&URS#LQ#,FHO#3URYLQFH#

7DEOH#:05:=#%UHDNGRZQ#RI#$JULFXOWXUDO#/DQG#RI#,FHO#3URYLQFH#+4<<;,#

$JULFXOWXUDO#/DQG# $UHD#++D,#

)LHOG#&URS# 5<6/856#

*DUGHQ# 75/:<7#
# # 0#&LWUXV#+/HPRQ/#0DQGDULQ/#6RXU#2UDQJH#*UDSH#)UXLW,# 57/679#
# # 0#2WKHU#)UXLW# # 4;/77<#

9LQH#<DUG# 4;/:7<#

9HJHWDEOH# 66/659#
# # 0#*UHHQ#+RXVH# 58/356#
# # 0#2SHQ# ;/636#

2OLYHV# 9/3:<#

2WKHUV# 44/85<#

7RWDO# 739/333#

#
$V#VDPH#DV#$GDQD/#WKHUH#DUH#PDQ\#W\SHV#RI#FURS#LQ#,FHO#3URYLQFH#IURP#ILHOG#FURS#OLNH#
ZKHDW/# DQG# FRUQ/# IUXLW# OLNH# FLWUXV# +OHPRQ/#PDQGDULQ/# VRXU# RUDQJH/# JUDSH# IUXLW,# DQG#
JUDSH/#YHJHWDEOHV#OLNH#WRPDWR/#SHSSHU#DQG#RQLRQ1#)LHOG#FURS#IDUP#DQG#YLQH#\DUG#PDLQO\#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:09:#

ORFDWHG#LQ#PRXQWDLQRXV#DUHD1#:KLOH#IUXLW#RUFKDUG#DQG#YHJHWDEOH#JDUGHQ#DUH#SODQWHG#LQ#
WKH#IODW#DUHD1# #

F1515# &KHPLFDO#)HUWLOLVHU#

7KH#RXWFRPH#RI#TXHVWLRQQDLUH#VXUYH\# WR#VHOHFWHG#YLOODJH# LQ# ,FHO#3URYLQFH# LV#VDPH#DV#
$GDQD# LQ# WHUP#RI#FKHPLFDO# IHUWLOLVHU1#&KHPLFDO# IHUWLOLVHU# LV# WKH#PDLQ# IHUWLOLVHU#EHLQJ#
XVHG# LQ# ,FHO# 3URYLQFH1# 7KHUH# DUH#PDQ\# HOHPHQWV# RI# FKHPLFDO# IHUWLOLVHU# EHLQJ# XVHG#
PDLQO\#LQ#,FHO#3URYLQFH#VXFK#DV#48=48=48/#53=53=3/#4;=79=3/#HWF1#7KH#SULFH#RI#FKHPLFDO#
IHUWLOLVHU# LV#KLJKO\#GHSHQGHG#RQ# LWV#HOHPHQW#ZKLFK#DOPRVW#YDULHV# IURP#630:3#PLOOLRQ#
7/2WRQ1#7KH#SHULRG#WR#XVH#FKHPLFDO#IHUWLOLVHU#LV#GHSHQGHG#RQ#W\SH#RI#FURS#DV#VKRZQ#LQ#
WKH#IROORZLQJ#WDEOH1#

7DEOH#:05;=#3HULRG#RI#&XOWLYDWLRQ/#+DUYHVWLQJ#DQG#)HUWLOLVHU#8VH#

3HULRG# &KHPLFDO#)HUWLOLVHU#8VH#7\SH#RI#&URS#
&XOWLYDWLRQ# +DUYHVWLQJ# 8VH#SHU#<HDU# 8VLQJ#3HULRG# $PRXQW#

)LHOG#&URS# # # # # #
:KHDW# 1RYHPEHU0# 0D\0-XQH# 5#WLPHV# 41#2FWREHU# 4/333#NJ2KD#

#'HFHPEHU# # #51#)HEUXDU\# 4/333#NJ2KD#
&RUQ# # # # # #
# # # 0#4VW#&URS# $SULO00D\# 6HSWHPEHU0# 5#WLPHV# 41#$SULO# 4/333#NJ2KD#

# #2FWREHU# #51#-XQH# 41333#NJ2KD#
# # # 0#5QG#&URS# 0D\0-XQH# 1RYHPEHU0# 5#WLPHV# 41#0D\# 4/333#NJ2KD#

# #'HFHPEHU# #51#6HSWHPEHU# 4/333#NJ2KD#
)UXLW# # # # # #
*UDSH# -DQXDU\00DUFK# -XQH0-XO\# 4#WLPHV# 1RYHPEHU0# 633#NJ2KD#
# # # # )HEUXDU\# #
&LWUXV# )HEUXDU\00DUFK# 2FWREHU0# 6#WLPHV# 41#'HFHPEHU# 833#NJ2KD#

# #'HFHPEHU# #51#)HEUXDU\00DUFK# #
# # # #61#0D\0-XQH# #

9HJHWDEOH# # # # # #
7RPDWR/# # 3HSSHU/# 709#7LPHV2<HDU# 709#7LPHV2<HDU# :0;#WLPHV# %HIRUH#FXOWLYDWLRQ# 4/333#NJ2KD#
(JJ#3ODQW/#2QLRQ/# # # #DQG#53#GD\V#DIWHU# #
HWF1# # # #KDUYHVWLQJ# #

#
F1516# 2UJDQLF#)HUWLOLVHU#

$V# VDPH#DV#$GDQD/# ILHOG# FURS# IDUPHUV#GR#QRW# DSSO\#RUJDQLF# IHUWLOLVHU# LQ# WKHLU# IDUP1#
2QO\# IDUPHUV# RI# IUXLW# RUFKDUG# DQG# YHJHWDEOH# JDUGHQ# XVHG# RUJDQLF# IHUWLOLVHU# VXFK# DV#
DQLPDO#FRZ#PDQXUH/#FKLFNHQ#PDQXUH#RU#FRPSRVW#WR#LPSURYH#WKHLU#IDUP#ODQG1#3ULFH#RI#
RUJDQLF# IHUWLOLVHU#PDLQO\#FRZ#PDQXUH# LV# VRPHZKHUH#DURXQG# 60;#PLOOLRQ#7/2WRQ1# ,W¶V#
KLJKO\# GHSHQGHG# RQ# WUDQVSRUWDWLRQ# FRVW1# 7KHUH# DUH# GLIIHUHQFH#ZD\V# IRU# DSSOLFDWLRQ#
RUJDQLF#IHUWLOLVHU>#PL[HG#LQWR#WRS#VRLO/#ODLG#RQ#WKH#VXUIDFH#LQ#D#WKLQ#OD\HU/#SODFHG#DURXQG#
WKH#WUXQN#RI#IUXLW#WUHHV#RU#GLOXWH#ZLWK#ZDWHU#DQG#LUULJDWH#WR#IDUP#ODQG1# #

F1517# &RPSRVW#3ULFH#

,W¶V#GLIILFXOW#WR#REWDLQ#WKH#H[SHFWHG#SULFH#RI#FRPSRVW#+WKH#IDUPHU¶V#ZLOOLQJQHVV#WR#EX\#
WKH# FRPSRVW,1# 'XH# WR# WKH# LPSUHVVLRQ# RI# IDUPHUV# WR# FRPSRVW# IURP#0HUVLQ# *0# LV#
PRVWO\#SHVVLPLVP1#7KHUHIRUH/#WKH#VWXG\#WHDP#LPSURYHG#SUHVHQW#FRPSRVW#E\#VLHYLQJ#LQ#
RUGHU# WR# VKRZ# IDUPHUV# GXULQJ# TXHVWLRQQDLUH# VXUYH\1# 7KHQ/# TXHVWLRQV# UHJDUGLQJ#
H[SHFWHG# SULFH# RI# FRPSRVW# DUH# SURFHHGHG# WR# ILQG# KRZ#PXFK# WKH# SULFH# RI# FRPSRVW#



7KH#6WXG\#RQ#5HJLRQDO#6ROLG#:DVWH# -,&$#
0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:09;#

VKRXOG#EH1#7KH#DQVZHU#IURP#IDUPHUV#UHJDUGLQJ#SULFH#RI#FRPSRVW#LV#VKRZQ#LQ#WKH#ILJXUH#
EHORZ1#

#
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3ULFH#RI#&RPSRVW#+0LO17/27RQ,

)LQH#&RPSRVW

&RDUVH#&RPSRVW

#
#

)LQH#&RPSRVW# &RDUVH#&RPSRVW#&RPSRVW#3ULFH27RQ#
+$,# 1R1#RI#9LOODJH#

+%,#
+$,[+%,#
0LO17/#

1R1#RI#9LOODJH#
+&,#

+$,[+&,#
0LO17/#

304#0LO17/# 0# 0# 0# 0#
4/333/33405#0LO17/# 0# 0# 6# 718#
5/333/33406#0LO17/# 4# 518# :# 4:18#
6/333/33407#0LO17/# 4# 618# 46# 7818#
7/333/33408#0LO17/# 7# 4;13# 4# 718#
8/333/33409#0LO17/# 8# 5:18# 4# 818#
9/333/3340:#0LO17/# 44# :418# 0# 0#
:/333/3340;#0LO17/# 5# 48# 0# 0#
;/333/3340<#0LO17/# 4# ;18# 0# 0#
</333/334043#0LO17/# 0# 3# 0# 0#
7RWDO# 58# 47918# 58# ::18#
$YHUDJH#([SHFWHG#3ULFH# 58# 81<# 58# 614#

)LJXUH#:05<=#$QVZHU#5HJDUGLQJ#&RPSRVW#3ULFH#E\#6HOHFWHG#9LOODJH#
#
)URP# WKH#DERYH#ILJXUH/# WKH#VWXG\# WHDP#FRQVLGHUV# WKH#H[SHFWHG#SULFH#RI# ILQH#FRPSRVW#
DQG# FRDUVH# FRPSRVW# VKRXOG# EH# 81<# PLOOLRQ# 7/2WRQ# DQG# 614# PLOOLRQ# 7/2WRQ/#
UHVSHFWLYHO\1#+RZHYHU/# LI# WKH# IDUPHUV#QRWLFH# WKH#FRPSRVW#ZLOO#DFWXDOO\#FRQWULEXWH# WR#
LPSURYH#WKH#FURS#\LHOG/#WKHUH#LV#D#KLJK#SRVVLELOLW\#WR#LQFUHDVH#WKH#SULFH#PRUH1# #

F1518# $SSOLFDWLRQ#RI#&RPSRVW#

$V#GHVFULEHG#EHIRUH/#0R(#DQG#0HUVLQ#*0#KDV#WKH#JXLGHOLQH#IRU#FRPSRVW#DSSOLFDWLRQ#
E\# W\SH# RI# FURS1# 7KHUHIRUH/# WKH# VWXG\# WHDP# DSSOLHG# WKH# VDPH# DPRXQW# RI# FRPSRVW#
DSSOLFDWLRQ# IRU# ERWK# $GDQD# 3URYLQFH# DQG# ,FHO# 3URYLQFH1# ,W# FDQ# EH# VXPPDULVHG# DV#
IROORZV>#

• )RU#ILHOG#FURS#IDUP# 53#WRQ2KD#IRU#HDFK#5#\HDU#
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0DQDJHPHQW#IRU#$GDQD00HUVLQ#LQ#WKH#5HSXEOLF#RI#7XUNH\# .2.86$,#.2*<2#&21/#/7'1#

# $:09<#

• )RU#IUXLW#RUFKDUG# 43#WRQ2KD#IRU#HDFK#6#\HDU#
• )RU#YHJHWDEOH#IDUP# 63#WRQ2KD#IRU#\HDUO\#

F1519# &RPSRVW#'HPDQG#

$V#VDPH#DV#FRQFOXVLRQ#IRU#$GDQD#3URYLQFH/#WKHUH#LV#QR#GHPDQG#RQ#FRPSRVW#IRU#ILHOG#
FURS# IDUP# LQ# ,FHO# 3URYLQFH#ZKLOH# GHPDQG# LV# LQFUHGLEO\# KLJK# IRU# IUXLW# RUFKDUG# OLNH#
FLWUXV/#JUDSH#DQG#YHJHWDEOH#JDUGHQ1#&RPSRVW#GHPDQG#SHULRG#IRU#WKH#DERYH0PHQWLRQHG#
FURS# LV# VHDVRQDOO\#KLJK#EHIRUH# FXOWLYDWLRQ# WLPH# IURP# ODWH# DXWXPQ# WR# HDUO\#RI#ZLQWHU#
VHDVRQ# +2FWREHU0-DQXDU\,1# 7KHUH# LV# FRPSRVW# GHPDQG# DJDLQ# LQ# $SULO# IRU# YHJHWDEOH#
JDUGHQ1#7KHQ/#IRU#WKH#UHPDLQLQJ#RI#WKH#\HDU/#GHPDQG#RI#FRPSRVW#ZLOO#EH#ORZ1#

)LQDOO\/#WKH#VWXG\#WHDP#FRQFOXGHG#HVWLPDWHG#WKH#SRWHQWLDO#DPRXQW#RI#FRPSRVW#GHPDQG#
LQ#,FHO#3URYLQFH#DV#IROORZV>#

'HPDQG#RI#FRPSRVW#IRU#IUXLW#RUFKDUG#  # # :</484#+KD,#[#43#+WRQ2KD,26#+\HDU,#
 # # 596/;69#+WRQ2\HDU,#

'HPDQG#RI#FRPSRVW#IRU#YHJHWDEOH#JDUGHQ# #  # # 66/659#+KD,#[#63#+WRQ2KD,# #
 # # <<3/:;3#+WRQ2\HDU,#

7RWDO#GHPDQG#RI#FRPSRVW#+WRQ2\HDU,# #  # # 4/596/949#
#
+HQFH/#GHPDQG#RQ#FRPSRVW#LQ#,FHO#3URYLQFH#LV#415#PLOOLRQ#WRQ2\HDU1#

)URP#WKLV#ILJXUH/#WKH#GHPDQG#RQ#FRPSRVW#FDQ#EH#HVWLPDWHG#VHDVRQDO#GHPDQG#DV#VKRZQ#
LQ#IROORZLQJ#ILJXUH1#

3

83/333

433/333

483/333

533/333

583/333

633/333

-X
O1

$X
J1

6H
S1

2
FW
1

1
RY
1

'
HF
1

-D
Q1

)H
E1

0
DU
1

$S
U1

0
D\

-X
Q1

0RQWK

'
HP

DQ
G#
RQ
#&
RP

SR
VW
#+7

RQ
,

#

)LJXUH#:063=#6HDVRQDO#'HPDQG#RQ#&RPSRVW#LQ#,FHO#3URYLQFH#
#
G1# )LQGLQJV#

• ,QFRPH#IURP#ILHOG#FURS#IDUP#SHU#KD#LV#PXFK#OHVV#WKDQ#IUXLW#RUFKDUG/#YLQH#\DUG#RU#
YHJHWDEOH#JDUGHQ1#7KH#FRVW# WR#DSSO\#FRPSRVW# WR# ILHOG#FURS# IDUP#ZLOO#EH#VKDUHG#
IURP# 430;3(# IURP# WRWDO# LQFRPH1#:KLOH#FRPSRVW#DSSOLFDWLRQ#H[SHQVH# IRU# IUXLW#
RUFKDUG#DQG#YLQH#\DUG#ZLOO#EH#RQO\#406(#IURP#WRWDO#LQFRPH1#
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• 7KHUH#LV#QR#GHPDQG#IRU#ILHOG#FURS#IDUP#GXH#WR#WKH#PDLQ#UHDVRQ#WKDW#LQFRPH#IURP#
ILHOG#FURS#LV#QRW#HQRXJK#WR#DSSO\#FRPSRVW1#2Q#WKH#RWKHU#KDQG/#LW#LV#FOHDUO\#IRXQG#
WKDW#GHPDQG#RI#FRPSRVW#LV#LQFUHGLEOH#KXJH#DPRXQW#IRU#IUXLW#RUFKDUG/#YLQH#\DUG#
DQG#YHJHWDEOH#IDUP1#,W#FDQ#EH#VXPPDULVHG#DV#IROORZV>#

3URYLQFH# &RPSRVW#'HPDQG#+7RQ2<HDU,#
$GDQD# 6/:8:/833#
,FHO# 4/596/949#
7RWDO# 8/354/449#

#
• 'HPDQG#RI#FRPSRVW#LV#IOXFWXDWHG#DFFRUGLQJ#WR#FXOWLYDWLRQ#SHULRG1#'HPDQG#ZLOO#

EH#RYHUZKHOPLQJO\#LQFUHDVHG#IURP#2FWREHU0-DQXDU\#IRU#IUXLW#RUFKDUG/#YLQH#\DUG#
DQG#JUHHQ#KRXVH#YHJHWDEOH1#7KHQ/#GHPDQG#RI#FRPSRVW#ZLOO#EH#ORZ#DQG#LQFUHDVHG#
DJDLQ# LQ#$SULO# IRU#RSHQ#YHJHWDEOH# IDUP1#7KHUHIRUH/# WKH#SURGXFWLRQ#RI#FRPSRVW#
VKRXOG#EH#FRQVLGHUHG#DERXW#VWRFN\DUG#IRU#FRPSRVW#GXULQJ#ORZ#GHPDQG#VHDVRQ1#

• ([SHFWHG#SULFH#RI#FRPSRVW#WKDW#IDUPHU¶V#ZLOOLQJQHVV#WR#SD\#LQ#WKH#WDUJHW#DUHD#LV#
VXPPDULVHG#DV#IROORZV>#

3ULFH#RI#&RPSRVW#+0LO17/27RQ,#3URYLQFH#
)LQH# &RDUVH#

$GDQD# 81<# 51;#
,FHO# 81<# 614#

$YHUDJH# 81<# 51<#
#
• 4XDOLW\#RI#FRPSRVW#LV#WKH#SULPH#UHDVRQ#IRU#IDUPHUV#WR#DSSO\#FRPSRVW#DV#RUJDQLF#

IHUWLOLVHU# WR# WKHLU# IDUPODQG1# ,I# WKH# UHVXOW#RI#\LHOG#FURS# LV#FOHDUO\# LPSURYHG#DIWHU#
XVLQJ#FRPSRVW#IURP#06:/#WKHUH#LV#D#KLJK#SRVVLELOLW\#WR#LQFUHDVH#SULFH#PRUH1#

• $OPRVW#IDUPHUV#GR#QRW#NQRZ#WKH#UDWLR#DPRXQW#RI#FRPSRVW#WR#EH#DSSOLHG#LQ#WKHLU#
ILHOG# DQG# KRZ# RIWHQ# LW# VKRXOG# EH1#1RUPDOO\/# IDUPHUV# ILOO# RUJDQLF# IHUWLOLVHU# RU#
FRPSRVW#DW#WKH#DPRXQW#E\#WKHLU#RZQ#LGHDV1#

H1# 5HFRPPHQGDWLRQV#

)RU#FRPSRVW#PDUNHWLQJ#VWUDWHJ\/#LW#LV#UHFRPPHQGHG#WKDW>#

• 4XDOLW\#RI#FRPSRVW#LV#WKH#PRVW#HIILFLHQF\#WRRO#IRU#PDUNHWLQJ1#7KH#FRPSRVW#WR#EH#
SURGXFHG#LQ#023#PXVW#EH#JLYHQ#KLJK#SULRULW\#WR#WKLV#VXEMHFW1#

• ,Q#RUGHU#WR#ZLQ#XVHU¶V#FRQILGHQFH/#WKH#VDPSOH#RI#FRPSRVW#WR#EH#SURGXFHG#LQ#023#
VKRXOG#EH#DQDO\VHG#E\#UHVSHFWHG# LQVWLWXWLRQV#VXFK#DV#&XNXURYD#8QLYHUVLW\#RU#D#
QDWLRQDO#ODERUDWRU\1#7KHUHIRUH/#WKH#FRPSRVW#VKRXOG#QRW#RQO\#PHHW#UHJXODWLRQV#RI#
0R(#EXW#DOVR#JXDUDQWHH#E\#D#UHOLDEOH#LQVWLWXWLRQ1#

• 0DUNHWLQJ#RI#FRPSRVW#VKRXOG#FRQVLGHU#DERXW#SDFNDJLQJ#V\VWHP#IRU#VPDOO#XVHUV1#
7KH#FRPSRVW#IRU#SDFNDJLQJ#V\VWHP#ZLOO#EH#FRPSUHVVHG#DQG#VXEMHFWHG#WR#PDUNHW#
LQ# D# 83# NJ1# EDJ1# 7KLV# UHFRPPHQGDWLRQ# FRPHV# IURP# D# FRPSRVWLQJ# SODQW# LQ#
%DQJNRN/# 7KDLODQG# WKDW# WKH# VWXG\# WHDP# REVHUYHG1# 7KH# FRPSRVWLQJ# SODQW# LQ#
%DQJNRN/#ZKLFK# FDSDFLW\# 4/333# WRQ2GD\/# RIIHUV# 5# W\SH# RI# FRPSRVW# WR#PDUNHW1#
2QH# LV# RSHQ# V\VWHP# DQG# DQRWKHU# RQH/# FHUWDLQO\/# LV# SDFNDJLQJ# V\VWHP1# 7KH#
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FRPSRVW#LQ#SDFNDJLQJ#V\VWHP#LV#FRPSUHVVHG#OLNH#WDEOHW#DQG#SDFNHG#LQ#D#83#NJ1#
EDJ1#%\#WKH#SDFNDJH/#VPDOO#XVHUV#RI#FRPSRVW#DUH#FRQYHQLHQFH#WR#WUDQVSRUW1# #

• )XUWKHUPRUH/# D# SDFNDJH# RI# FRPSRVW# VKRXOG# EH# SULQWHG# DERXW# FRPSRVW# TXDOLW\#
ZKLFK# IROORZV# UHJXODWLRQV# RI# 0R(# DQG# JXDUDQWHH# E\# UHOLDEOH# LQVWLWXWLRQ# DV#
H[SODLQHG#HDUOLHU1#

• 7KH#SURSHU#UDWLR#RI#FRPSRVW#WR#EH#DSSOLHG#LQ#IDUP#ODQG#VKRXOG#EH#VXJJHVWHG#WR#
IDUPHUV#LQ#RUGHU#WR#DFKLHYH#JRRG#UHVXOWV1#7KLV#VXJJHVWLRQ#DPRXQW#VKRXOG#EH#DOVR#
SULQWHG#DW#WKH#SDFNDJH#RI#FRPSRVW1#

• 2QH# RI# WKH#PRVW# HIIHFWLYH#PHDVXUH# IRU# FRPSRVW#PDUNHWLQJ# LV# WR# DSSO\# DJHQW#
V\VWHP1# 7KH# H[SHFWHG# TXDOLILHG# FDQGLGDWH# LV# $JULFXOWXUDO# &UHGLW# &RRSHUDWLYH#
+$&&,#ZKLFK# KDV# DOUHDG\#ZHOO# HVWDEOLVKHG# LQ# YLOODJH# OHYHO# LQ# WKH# WDUJHW# DUHD1#
)URP# WKH#SUHOLPLQDU\#GLVFXVVLRQ#GRQH#E\# WKH# VWXG\# WHDP# DQG#$&&# LQ#0HUVLQ#
DERXW# SRVVLELOLW\# RQ# WKLV# LGHD/# WKH# IHHG# EDFN# WKDW# WKH# WHDP# UHFHLYHG# ZDV#
RSWLPLVP1#%\#DSSO\LQJ#VDOH#DJHQW#V\VWHP#DQG#SDFNDJLQJ#V\VWHP/# WKH#PDUNHW#RI#
FRPSRVW#FDQ#EH#H[SDQGHG#WR#QHLJKERXULQJ#SURYLQFHV#RI#WKH#WDUJHW#DUHD1# #

:17# (YDOXDWLRQ#RI#WKH#3LORW#3URMHFW#

:1714# 6RIXOX#'LVSRVDO#6LWH#,PSURYHPHQW#

7KH#IROORZLQJV#DUH#WKH#PDLQ#ILQGLQJV#IURP#WKH#H[SHULPHQW=#

• $#OHDFKDWH#FLUFXODWLRQ#V\VWHP#DV#RQH#W\SH#RI#OHDFKDWH#WUHDWPHQW#PHWKRG#+ZLWKRXW#
GLVFKDUJLQJ#OHDFKDWH#LQWR#D#SXEOLF#ZDWHU#DUHD,#LV#DSSOLFDEOH#IRU#WKH#UHKDELOLWDWLRQ#
RI#WKH#GXPS#VLWH1#

• 6LQFH#DYHUDJH#DQQXDO#SUHFLSLWDWLRQ#+DERXW#983#PP,#RI#WKH#WDUJHW#DUHD#LV#IDU#OHVV#
WKDQ#HYDSRUDWLRQ/# LW# LV#TXLWH# LQH[SHQVLYH#PHWKRG/#HVSHFLDOO\#RQ#RSHUDWLRQ#FRVW1#
%HFDXVH#LW#RQO\#UHTXLUHV#D#IHZ#HOHFWULFLW\#IRU#RSHUDWLRQ#RI#WKH#V\VWHP1#

• 7KH#VWHHS#VORSH#FUHDWHG#E\#RSHQ#GXPSLQJ#RSHUDWLRQ/#ZKLFK# LV#D#FRPPRQ#YLHZ#
QRW#RQO\#RI#6RIXOX#EXW#DOVR#RI#PDQ\#GXPSVLWHV#LQ#WKH#FRXQWU\/#LV#WKH#PDLQ#FDXVH#
RI# VSRQWDQHRXV# ILUH1# ,W# PDNHV# FRYHULQJ# VRLO# RSHUDWLRQ# RQ# WKH# EXUQLQJ# SDUWV#
H[WUHPHO\#GLIILFXOW1#7KH#IODWWHQLQJ#WKH#VORSH#WR#H[WLQJXLVK#ILUH#LV#TXLWH#GDQJHURXV#
DQG#UHTXLUHV#FRQVLGHUDEOH#LQSXW#RI#KHDY\#HTXLSPHQW/#H[SHQVLYH#RSHUDWLRQ1#

• 7KH#$GDQD#*0#DFNQRZOHGJHG#WKH#VDQLWDU\#ODQGILOO#RSHUDWLRQ#VKRXOG#EH#FDUULHG#
RXW#IURP#ERWWRP#RI#WKH#VLWH#DQG#UHTXLUHG#QXPEHUV#RI#KHDY\#PDFKLQHU\1#

:1715# 6HSDUDWH#&ROOHFWLRQ#

D1# :DVWH#&ROOHFWLRQ#6KLIW#

$W#SUHVHQW/#ERWK#WKH#*6+&#DQG#DOO#WKH#GLVWULFW#DUHDV#LQ#0HUVLQ#UHFHLYH#ZDVWH#FROOHFWLRQ#
VHUYLFHV#IRU#JHQHUDO#ZDVWH#HYHU\#GD\1#'XULQJ#WKH#SLORW#SURMHFW#RQ#VHSDUDWH#FROOHFWLRQ/#D#
WZR#VKLIW#FROOHFWLRQ#VHUYLFH/#RQH#IRU#FRPSRVWDEOH#ZDVWH#DW#:=33#D1P1#DQG#WKH#RWKHU#IRU#
QRQ0FRPSRVWDEOH# ZDVWH# DW# <=63# D1P1/# ZDV# FDUULHG# RXW1# 5HVLGHQWV# GLVFKDUJHG#
FRPSRVWDEOH#ZDVWH#LQWR#WKH#QRQ0FRPSRVWDEOH#FRQWDLQHUV#DIWHU#WKH#ILUVW#VKLIW#FROOHFWLRQ/#
WKHUHIRUH# VHSDUDWH# FROOHFWLRQ/# LQWURGXFHG# DW# D# FLW\# OHYHO/# VKRXOG# EH# SURYLGHG# RQ#
DOWHUQDWH#GD\V/#H1J1/#0RQGD\/#:HGQHVGD\/#)ULGD\/#DQG#6XQGD\#IRU#FRPSRVWDEOH#ZDVWHV/#
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DQG#7XHVGD\/#7KXUVGD\/#DQG#6DWXUGD\# IRU#QRQ0FRPSRVWDEOH#ZDVWHV1#:DVWH#FROOHFWLRQ#
RQ#DOWHUQDWH#GD\V#ZRXOG#HQVXUH#WKDW#WKH#ZDVWH#LV#FOHDUO\#VHSDUDWHG/#DQG#LW#ZRXOG#UHGXFH#
ERWK#WLPH#DQG#WUDQVSRUWDWLRQ#FRVWV1#

E1# 6HSDUDWH#5HFHSWDFOHV#

%HFDXVH#PRVW#NLWFKHQV#GR#QRW#KDYH# D# VHSDUDWH# UHFHSWDFOH# IRU#GLIIHUHQW#ZDVWH# W\SHV/#
WKHUH# LV# D# QHHG# WR# SURPRWH# WKH# XVH# RI# VHSDUDWH# UHFHSWDFOHV/# RU# ZDVWH# ELQV/# IRU#
FRPSRVWDEOH#DQG#QRQ0FRPSRVWDEOH#ZDVWHV1#

F1# :DVWHZDWHU#6WUDLQHU#

5HVLGHQWV# RIWHQ# GLVFKDUJH# NLWFKHQ# ZDVWH# LQWR# GRXEOH# OLQHG# SODVWLF# EDJV# WR# DYRLG#
ZDVWHZDWHU#IURP#OHDNLQJ1#7KLV#PDNHV#WKH#UHPRYDO#RI#QRQ0FRPSRVWDEOH#PDWHULDOV#DW#WKH#
UHFRYHU\# DUHD# YHU\# KDUG# DQG# XQK\JLHQLF1# 7KHUHIRUH# WR# UHGXFH# ZDVWHZDWHU# DQG# WR#
HOLPLQDWH# WKH#XVH#RI#GRXEOH# OLQHG#EDJV/# WKH#XVH#RI# D# VWUDLQHU/#RU#ZDWHU# ILOWHU/# LQ# WKH#
NLWFKHQ#VLQN# LV#UHFRPPHQGHG1#5HVLGHQWV#VKRXOG#EH# LQIRUPHG#RQ# WKH#XVH#RI#VWUDLQHUV/#
WKDW#PXVW#EHFRPH#SDUW#RI#JHQHUDO#OLIH/#WKURXJK#D#SXEOLF#FDPSDLJQ1#

G1# &RQWLQXRXV#,QIRUPDWLRQ#

0RVW# RI# WKH# UHVLGHQWV# DUH# ZLOOLQJ# WR# SDUWLFLSDWH# LQ# VHSDUDWH# FROOHFWLRQ1# +RZHYHU/#
EHFDXVH#UHVLGHQWV#DUH#QRW#ZHOO#LQIRUPHG#RQ#KRZ#WR#VHSDUDWH#ZDVWH/#WKHUH#LV#D#QHHG#WR#
FRQVWDQWO\# SURYLGH# LQIRUPDWLRQ# WR# WKH# UHVLGHQWV# WKURXJK#PHHWLQJV# DQG# DVVHPEOLHV>#
6:0#DXWKRULWLHV#VKRXOG#FRQVWDQWO\#PRQLWRU#WKH#ZDVWH#VHSDUDWLRQ#DFWLYLWLHV/#DQG#VHOHFW#
D#UHSUHVHQWDWLYH#WR#SURPRWH#SXEOLF#DZDUHQHVV#FDPSDLJQV1#

H1# 3XEOLF#(GXFDWLRQ#3URJUDPV#

7KH#$*0# DQG# WKH#0*0/# WRJHWKHU#ZLWK# WKH# GLVWULFW#PXQLFLSDOLWLHV# DQG#ZLWK# RWKHU#
UHOHYDQW#RUJDQLVDWLRQV#DQG#ZLWK#WKH#UHVLGHQWV/#VKRXOG#DFWLYHO\#FDUU\#RXW#FDPSDLJQV#RQ#
VHSDUDWH# FROOHFWLRQ/# DQG# LQLWLDWH#SXEOLF# HGXFDWLRQ#SURJUDPV# WR#SURPRWH# FR0RSHUDWLRQ#
ZLWK#6:01#6:0#DXWKRULWLHV#DQG#HGXFDWLRQDO#HVWDEOLVKPHQWV#PXVW#HQFRXUDJH#ZDVWH#
VHSDUDWLRQ# DQG# UHF\FOLQJ# SURJUDPV# DW# VFKRROV# WR#ZLGHQ# WKH# DSSOLFDWLRQ# RI# VHSDUDWH#
FROOHFWLRQ1#

7KH# SLORW# SURMHFW# RQ# VHSDUDWH# FROOHFWLRQ# UHYHDOHG# WKH# LPSRUWDQFH# RI# VXFK# HGXFDWLRQ#
SURJUDPV# IRU# WKH#PDVWHU#SODQ# WR# VXFFHHG1#:RUN#PHHWLQJV#DQG#DVVHPEOLHV/#DQG# VROLG#
ZDVWH# HGXFDWLRQ# PDWHULDOV/# VXFK# DV# SDPSKOHWV# DQG# HGXFDWLRQ# ERRNOHWV/# DQG# RWKHU#
FDPSDLJQ# LWHPV/# VXFK# DV# YLVXDO# SURMHFWLRQV# DQG# GHPRQVWUDWLRQV/# DOO# SURYHG# WR# EH#
VXFFHVVIXO#GXULQJ#WKH#VWXG\1#,Q#WKH#IXWXUH/#WKHVH#DQG#RWKHU#VLPLODU#PDWHULDOV/#VKRXOG#EH#
XVHG# E\# WKH# ZDVWH# PDQDJHPHQW# DXWKRULWLHV# WR# SURPRWH# VHSDUDWH# FROOHFWLRQ# DQG#
UHF\FOLQJ1#

:1716# &RPSRVW#4XDOLW\#,PSURYHPHQW#

D1# )XQGDPHQWDO#,VVXHV#

7KH#SLORW#SURMHFW# FRQGXFWHG#E\# WKH# -,&$# VWXG\# WHUP#KDG# WZR# FRPSRQHQWV=# VHSDUDWH#
FROOHFWLRQ#DQG#FRPSRVW#SURGXFWLRQ1#7KH#SXUSRVH#RI#WKH#ODWWHU#FRPSRQHQW#ZDV#WR#ORRN#
DW#WKH#IROORZLQJ#LVVXHV1# #

• ,PSURYHPHQW#RI#WKH#H[LVWLQJ#IDFLOLW\1#
• 5HFRYHU\#RI#QRQ0FRPSRVWDEOH#ZDVWHV1#
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• )DFLOLWDWLRQ#RI#IHUPHQWDWLRQ1#
• 0DQDJHPHQW#LPSURYHPHQW#RI#WKH#FRPSRVW#SODQW1#

,W#VKRXOG#EH#QRWHG# WKDW# WKH#SLORW#SURMHFW#SURGXFHG#FRPSRVW#IURP#VHSDUDWHO\#FROOHFWHG#
FRPSRVWDEOH#ZDVWHV#XQOLNH#WKH#H[LVWLQJ#SODQW1# #

7KH# UHVXOWV#RI# WKH# VWXG\#DQDO\VLV# UHJDUGLQJ# WKH# LPSURYHPHQW#RI#FRPSRVW#TXDOLW\#DUH#
GHVFULEHG#EHORZ1# #

E1# 3K\VLFDO#&RPSRVLWLRQ#$QDO\VLV#

7DEOH#:05<#SUHVHQWV#WKH#UHVXOW#RI#SK\VLFDO#FRPSRVLWLRQ#DQDO\VLV1# #

7KH#ILQGLQJV#GUDZQ#IURP#WKH#DQDO\VLV#LV#DV#IROORZV1# #

• )LQH# FRPSRVW/# L1H1/# XQGHUIORZ# PDWHULDO# RI# 58PP# VLHYHV/# FRQWDLQV# PRUH#
FRPSRVWDEOH#PDWWHU#WKDQ#FRDUVH#FRPSRVW/#L1H1/#RYHUVL]H#PDWHULDO1# #

• )LQH#FRPSRVW#KDV#PRUH#SODVWLFV#DQG#OHVV#FHUDPLF#RU#VWRQH#WKDQ#PDWXUH#FRPSRVW#
EHIRUH#VLHYHG1#7KH#FRQWHQWV#RI#RWKHU#FRPSRQHQWV#GR#QRW#VKRZ#DQ\#FKDQJH1# #

7KHVH#ILQGLQJV#RI#WKLV#SK\VLFDO#FRPSRVLWLRQ#DQDO\VLV#VXJJHVW#WKDW#WKH#TXDOLW\#RI#PDWXUH#
FRPSRVW#FDQ#EH#XSJUDGHG#E\#VLHYLQJ1# #

7DEOH#:05<=#3K\VLFDO#&RPSRVLWLRQ#$QDO\VLV#
# 0HUVLQ#&RPSRVW#3ODQW#

,WHP# 4<<;-#
# 3UHVHQW#&RPSRVW#
# &RDUVH# )LQH#

&RPSRVWDEOH#PDWWHU# 9315(# ;:1;(#
3DSHU# 413(# 414(#
7H[WLOH# 81:(# 416(#
*UDVV#DQG#:RRG# 413(# 319(#
3ODVWLF# 441<(# 81;(#
5XEEHU#DQG#/HDWKHU# 31:(# 317(#
0HWDO# 313(# 313(#
%RWWOH#DQG#*ODVV# 318(# 317(#
&HUDPLF#DQG#6WRQH# 4<13(# 519(#
7RWDO# 433(# 433(#
# 1RWH#=#$QDO\VLV#E\#-,&$#6WXG\#7HDP#LQ#2FWREHU#4<<;1#

#
F1# 6LHYH#$QDO\VLV#

7KH#UHVXOW#RI#WKH#VLHYH#DQDO\VLV#LV#VKRZQ#LQ#7DEOH#:0631#

7KH#IROORZLQJ#ZDV#IRXQG1#

• 7KH#SDUWLFOH#VL]H#RI#FRPSRVW#SURGXFHG#E\# WKH#SLORW#SURMHFW# WHQGV# WR#EH#VPDOOHU#
WKDQ#WKDW#RI#FRPSRVW#IURP#WKH#0HUVLQ#FRPSRVW#SODQW1# #

• $V# IRU# FRPSRVW#SURGXFWV#RI# WKH#SLORW#SURMHFW/#ZLWK#RU#ZLWKRXW#PDQXDO# VRUWLQJ#
GRHV#QRW#PDNH#DQ\#GLIIHUHQFH#LQ#SDUWLFOH#VL]H#GLVWULEXWLRQ1# #

7KLV#VLHYH#DQDO\VLV#LPSOLHV#WKDW#WKH#ODUJH#SDUWLFOHV#FRQWDLQHG#LQ#UDZ#PDWHULDO#EHFRPH#
OHVV# E\# VHSDUDWHO\# FROOHFWLQJ# FRPSRVWDEOH# PDWHULDOV1# 0DQXDO# VRUWLQJ# ZLOO# EH#
XQQHFHVVDU\#VLQFH#LW#GRHV#QRW#LQIOXHQFH#SDUWLFOH#VL]H#GLVWULEXWLRQ1#
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7DEOH#:063=#6LHYH#$QDO\VLV#

# 0HUVLQ#&RPSRVW#3ODQW# &RPSRVW#3URGXFHG#IURP#3LORW#
3URMHFW#

,WHP# 4<<;-# 4<<<--#
# :LWK#0DQXDO#

6RUWLQJ#
:LWKRXW#0DQXDO#

6RUWLQJ#
#

&RDUVH# )LQH#
)LQH# )LQH#

RYHU#4<#PP#VLHYH# 7816(# 481;(# # #
(#SDVVLQJ#4<#PP#VLHYH# 5319(# 451<(# # #
(#SDVVLQJ#4415#PP#VLHYH# # # 4715(# <17(#
(#SDVVLQJ#;#PP#VLHYH# 4319(# 71:(# # #
(#SDVVLQJ#8#PP#VLHYH# # # 5815(# 4;15(#
(#SDVVLQJ#5#PP#VLHYH# 5618(# 761:(# 7714(# 7<16(#
(#SDVVLQJ#318#PP#VLHYH# # 551<(# 4817(# 5613(#
1RWH#=# # -$QDO\VLV#E\#-,&$#6WXG\#7HDP#LQ#2FWREHU#4<<;1#

# --$QDO\VLV#E\#-,&$#6WXG\#7HDP#IRU#SLORW#SURMHFW#LQ#$XJXVW#4<<<1#
#
G1# &KHPLFDO#$QDO\VLV#

7KH#UHVXOW#RI#FKHPLFDO#DQDO\VLV#LV#SUHVHQWHG#LQ#7DEOH#:0641# #

7KH#IROORZLQJ#FDQ#EH#SRLQWHG#RXW1# #

• 7KH# FKHPLFDO# FRPSRQHQWV#RI# FRPSRVW# SURGXFHG# DW# WKH#0HUVLQ# FRPSRVW# SODQW#
DQG#FRPSRVW#SURGXFHG#E\#WKH#SLORW#SURMHFW#GR#QRW#VKRZ#PDMRU#GLIIHUHQFH1# #

• 7KH#&21# UDWLR/# RQH# RI# WKH# NH\# IDFWRUV# WR# HYDOXDWH# FRPSRVW# TXDOLW\/# LV# LQ# DQ#
DSSURSULDWH#UDQJH#LQ#WKH#ERWK#FDVHV/#DOWKRXJK#WKHUH#LV#D#GLVFUHSDQF\1# #

,W# LV#SUHVXPHG# IURP# WKLV#FKHPLFDO#DQDO\VLV/# WKHUHIRUH/# WKDW# WKH#VHSDUDWH#FROOHFWLRQ#RI#
FRPSRVWDEOH#ZDVWHV#GRHV#QRW#JLYH#LQIOXHQFH#RQ#FRPSRVW#TXDOLW\1# #

7DEOH#:064=#&KHPLFDO#$QDO\VLV#

# 0HUVLQ#&RPSRVW#3ODQW# &RPSRVW#3URGXFHG#IURP#
3LORW#3URMHFW#

,WHP# 4<<4-# 4<<;--# 4<<<---#
# # 3UHVHQW#&RPSRVW# :LWKRXW#0DQXDO#6RUWLQJ#
# )LQH# )LQH# )LQH#

'U\#PDWWHU/#'0#+(,# ;:(# ;61;(# 000#
&DUERQ#+PJ2NJ#'0,# # 5814(# 5913(#
1LWURJHQ#+PJ2NJ#'0,# # 416(# 516(#
S+# ;19# ;18# :1:4#
3E#+PJ2NJ#'0,# 69# 9919# 43<1;#
&G#+PJ2NJ#'0,# 319# 4413# 8518#
&U#+PJ2NJ#'0,# 45#WR#49# 45718# 4419<#
&X#+PJ2NJ#'0,# 44:#WR#584# 57:15# <1<#
1L#+PJ2NJ#'0,# ;9# 8813# 5;166#
+J#+PJ2NJ#'0,# 314#WR#315# 7UDFH#7UDFH#
=Q#+PJ2NJ#'0,# # 7<1:# 53;16#

1RWH#=#-# &KHPLFDO#DQDO\VLV#FDUULHG#RXW#E\#'7,/#'HQPDUN#IRU#WKH#)HDVLELOLW\#6WXG\#RQ#
5HKDELOLWDWLRQ#RI#&RPSRVWLQJ#3ODQW#DQG#&RQVWUXFWLRQ#RI#6DQLWDU\#/DQGILOO/#5DPEROO#)#
+DQQHPDQQDV/#'HFHPEHU#4<<41#

--# $QDO\VLV#E\#-,&$#6WXG\#7HDP#LQ#2FWREHU#4<<;1#
---#$QDO\VLV#E\#-,&$#6WXG\#7HDP#IRU#SLORW#SURMHFW#LQ#-XQH#4<<<#
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