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:"/%+9,*%)-04/)+,$,*#+,"-;%,-&$)0,-<%#%$#&=%":%#>#/4-4**%#-0%
)-04/*+#-0,-<%":%+94%./".4/+,4*%#-0%&9#/#&+4/,*+,&*%":%+94%
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@,+9%+94%*.4&,#$,*+%#**,*+#-&4%":%A,-=%B+/#+4<6;%+94%C*9%
D454$".'4-+%C**"&,#+,"-%":%C)*+/#$,#%1CDCC3%9#*;%+9/")<9%
#%/4:,-40%*)..$6%&9#,-%#../"#&9E%+"%*)*+#,-#(,$,+6%#-0%$">%
&#/("-%./"0)&+%0454$".'4-+;%4-<#<40%F,&+"/,#G(#*40%
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".."/+)-,+,4*%+"%)+,$,*4%5#/,")*%+6.4*%":%!!2*;%1:$6%#*9;%
:)/-#&4%("++"'%#*9%#-0%&9#/3%,-%#../"./,#+4%#-0%
4-5,/"-'4-+#$$6%(4-4:,&,#$%#..$,&#+,"-*7%C..$,&#+,"-*%
4I.$"/40%,-&$)04%/"#0%&"-*+/)&+,"-;%#</,&)$+)/4%#-0%
(),$0,-<%/4$#+40%#/4#*7%

89,*%/4."/+%(4-&9'#/=*%+94%&)//4-+%=-">$40<4%(#*4%":%
!!2*%./"0)&40%:/"'%F,&+"/,#-%.">4/%*+#+,"-*%,-%+94%
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• K-4/<6%)*4%"/%L&#/("-%:""+./,-+M%:"/%!!2*%
1N)#-+,+#+,543%

• 2/"0)&+%".."/+)-,+,4*%:"/%!!2*%1N)#-+,+#+,54%O%
N)#$,+#+,543;%#-0%%
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894%,-+4</#+,"-%":%+94*4%+9/44%.4/*.4&+,54*%,-+"%+94%
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+94%,-0)*+/6%,-%HPEP;%#-0%9#*%&"-+/,()+40%+"%#%'"/4%
+9"/")<9;%&"'./494-*,54%45#$)#+,"-%":%/4$45#-+%,**)4*%
#-0%'"/4"54/%/4)*4%".."/+)-,+,4*%:"/%+9"*4%,-5"$540%,-%
+94%./"</#'7%%

                                            
1 Woodhead, A. Guidelines to Sustainability in Supply Chains (2009) 
www.linkstrategy.com.au 
2 http://www.adaa.asn.au/membership.htm [accessed May 2010] 
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• Y4+>44-%EZP%#-0%HXE%[A%":%/4&6&$40%>#+4/%,*%)*40%+"%

+/#-*."/+%"-4%+"--4%!!2*%"-%*,+4%+"%:,-#$%*+"/#<4%
• \-04/*+#-0,-<%#(")+%+94%F,&+"/,#-%4-0%)*4%'#/=4+%#-0%

$"&#$%4&"-"',&%0/,54/*%+"%0454$".%./"0)&+%>#*%$,',+40%
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].."/+)-,+,4*%,04-+,:,40%+"%)+,$,*4%!!2*%#/4%0,54/*4%#-0%,-&$)04%
."+4-+,#$%!]H%*4?)4*+/#+,"-;%'#-):#&+)/40%#<</4<#+4*;%:,$$4/*%,-%
&#/.4+*;%<4"."$6'4/%./"0)&+*;%&4'4-+%./"0)&+*;%#</,&)$+)/4%./"0)&+*;%(,"&9#/%#-0%',-4/#$%
4I+/#&+,"-7%Y#*40%"-%0,*&)**,"-*%>,+9,-%+94%>"/=*9".*%"54/%HPPXVEP;%&)//4-+%=-">$40<4%
#(")+%!!2*%>#*%04'"-*+/#+40%+"%(4%/4*+/,&+40%0)4%+"%#%/#-<4%":%/4#*"-*%,-&$)0,-<%$,',+40%
,-:"/'#+,"-%#(")+%'#+4/,#$*%&9#/#&+4/,*+,&*%#-0%4-5,/"-'4-+#$%(4-4:,+*%":%!!2*;%
&"'.4+,+,"-%#-0%&"-:,04-+,#$,+6%&"-&4/-*%#-0%:#,$)/4%+"%4*+#($,*9%/,<"/")*%+/,#$*%":%!!2*%+"%
'44+%&)*+"'4/%.4/:"/'#-&4%&/,+4/,#7%%%
%
K-<#<4'4-+%>,+9%.#/+,&,.#-+*%/454#$40%+94/4%,*%$,',+40%:,-#-&,#$%*).."/+%#-0%*+#::%+,'4%
#$$"&#+40R%+"%0454$".,-<%-4>%'#/=4+*%(6%+94%<4-4/#+"/*%(4&#)*4%!!2%'#/=4+*%#/4%-"+%
&"-*,04/40%#%=46%:"&)*;%/#+94/%+94,/%:"&)*%,*%+94%<4-4/#+,"-%":%4-4/<67%!!2*%#/4%9,*+"/,&#$$6%
+/4#+40%#*%>#*+4;%>,+9%#%$">%'#/=4+%5#$)47%A"-<G+4/'%*+4>#/0*9,.%&"*+*%:"/%&"-+,-)40%
*+"/#<4%,-%"-*,+4%#*9%0#'*%#-0%*+"/#<4%$,',+#+,"-*;%#/4%'#S"/%,-&4-+,54*%+"%,-&/4#*4%
)+,$,*#+,"-%:"/%+94%<4-4/#+"/*7%Q-&/4#*,-<%!!2*%)+,$,*#+,"-%,*%&"-*,*+4-+%>,+9%()*,-4**%#-0%
<"54/-'4-+%"(S4&+,54%+"%4-9#-&4%)+,$,*#+,"-%#-0%/4<,"-#$%L*)*+#,-#(,$,+6M%"(S4&+,54*7%%

                                            
3 Compared with similar studies conducted with black coal fired power stations. See - Heidrich, C. (2001). Ash Utilisation - 
production, uses and barriers. 18th Annual International Pittsburgh Coal Conference, Newcastle, NSW, Australia, Annual 
International Pittsburgh Coal Conference. 
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894%C*9%D454$".'4-+%C**"&,#+,"-%":%C)*+/#$,#%1CDCC3%,*%#%-#+,"-#$%"/<#-,*#+,"-%
/4./4*4-+,-<%C)*+/#$,#-%<4-4/#+"/*%#-0%'#/=4+4/*%":%&"#$%:,/40%.">4/%*+#+,"-%#*97%894%
./,'#/6%"(S4&+,54*%":%+94%C**"&,#+,"-%#/4%+"%&"-0)&+%/4*4#/&9%#-0%+4&9-"$"<6%+/#-*:4/%"-%
(49#$:%":%'4'(4/*%#-0%+"%#**,*+%,-%0454$".,-<%&)//4-+%#-0%-4>%'#/=4+%".."/+)-,+,4*%:"/%
&"#$%&"'()*+,"-%./"0)&+*%1!!2*3%)*47%%
%
894%CDCC%,*%#-%,-0)*+/6%#**"&,#+,"-%>,+9%#%$"-<%9,*+"/6%,-%+94%0454$".'4-+%#-0%/4)*4%":%
!!2*;%'"/4%&"''"-$6%=-">-%#*%L:$6%#*9^^%1TC3%"/%L:)/-#&4%("++"'%#*9^^%1TYC3%_%(4,-<%+94%
'#,-%(6G./"0)&+*%:/"'%()/-,-<%&"#$%>,+9,-%&"#$%:,/40%.">4/%*+#+,"-*%+"%./"0)&4%'"/4%+9#-%
Z`W%.4/&4-+%":%C)*+/#$,#^*%4-4/<6%-440*7%894%C**"&,#+,"-%4-&")/#<4*%#-0%*).."/+*%+94%
0454$".'4-+%":%,-0)*+/6G:"&)*40%/4*4#/&9%04*,<-40%+"%$4#0%+"%+94%/4*."-*,($4%#-0%
,-&/4#*40%)+,$,*#+,"-%":%!!2*%#*%#%5#$)#($4;%/4&"54/40%#-0%/4&6&$40%/4*")/&47%%
%

a"/4%+9#-%E;RPP;PPP%+"--4*%":%!!2*%<4-4/#+40%,-%
F,&+"/,#%#/4%.""/$6%)-04/*+""0;%(6%"+94/%."+4-+,#$%
)*4/*;%#*%#%/4&"54/#($4%/4*")/&4%>,+9,-%#/4#*%:"/%/4)*4%
#-0%#**"&,#+40%(4-4:,+*%1&"''4/&,#$%O%4-5,/"-'4-+#$3%
+9#+%&#-%(4%04/,5407%K::4&+,54%)+,$,*#+,"-`%(6%"+94/%
)*4/*%1#**"&,#+40%,-0)*+/,4*3%":%+94*4%/4*")/&4*%&")$0%
."+4-+,#$$6%./"5,04%*,<-,:,&#-+%&#/("-%/40)&+,"-*%>94-%
)*40%+"%0,*.$#&4%"+94/%+/#0,+,"-#$%-#+)/#$%/4*")/&4*7%
T"/%4I#'.$4;%!!2*%9#54%&"-*,04/#($4%."+4-+,#$%+"%
*)(*+,+)+4;%>94/4%#../"./,#+4;%:,-,+4%-#+)/#$%?)#//,40%
'#+4/,#$*%,-%_%/"#0%&"-*+/)&+,"-;%&,5,$%#-0%*+/)&+)/#$%
#..$,&#+,"-*;%0/#,-#<4%#-0%.,.4%(400,-<%'#+4/,#$*U7%%

%
894%&"'()*+,"-%":%.)$54/,*40%1($#&=%#-0%(/">-3%&"#$%,-%+94%:)/-#&4%":%#%.">4/%*+#+,"-%
(",$4/%/4*)$+*%,-%+94%./"0)&+,"-%":%#%-)'(4/%":%*"$,0%(6G./"0)&+*%+/#0,+,"-#$$6%/4<#/040%#*%
>#*+4*;%()+%*9")$0%(4%'"/4%#&&)/#+4$6%&$#**,:,40%!!2*7%89,*%+4/',-"$"<6%#0".+*%#%'"/4%
."*,+,54%5,4>%":%+94%'#+4/,#$%#-0%#../"./,#+4$6%#094/4*%+"%+94%&"-&4.+%":%,-0)*+/,#$%4&"$"<6%
G%#-%#../"#&9%>9,&9%*44=*%+"%/4)*4%"-4%,-0)*+/6^*%(6G./"0)&+%1"/%>#*+43%#*%#-"+94/%
,-0)*+/6^*%/#>%'#+4/,#$%"/%,-.)+%/4*")/&47%

                                            
4 Heidrich, C., I. Hinczak, Ryan B.. (2005). Case study: CCP’s potential to lower Greenhouse Gas emissions for Australia. 
World of Coal Ash 2005, Lexington, Kentucky, USA, American Coal Ash Association & University of Kentucky. 
5 “Effective utilisation” is the sale or utilisation recoverable mineral resources into a valued added construction application that 
provides both commercial returns [revenue] return on investment or an economic profit [avoided expense] , and use is 
consistent  with the criteria of ecologically sustainable development (EDS) principles 
6 http://www.adaa.asn.au/literature.php [Accessed June 2010] lists various technical and reference data sheets demonstrating 
the range of current and potential applications 
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• D$8)4#.$![!'4#-*%#%*)..$,4/%":%/#>%'#+4/,#$*;%*)&9%#*%&"#$;%+"%+94%.">4/%*4&+"/%
• \$-$#&*)#![%'4#-*%#%&"'.#-6%>9"%<4-4/#+4*%&"#$%.">4/40%4$4&+/,&,+6%#-0%./"0)&4*%

!!2*%#*%#%(6G./"0)&+7%%!!2*%&#-%(4%*)..$,40%+"%#%./"&4**"/;%&"-*)'4/*%"/%5#$)4%
#004/*7%%

• J&54$!&''$#%_%'4#-*%#%&"'.#-6%>9"%./"&4**4*;%',I4*;%($4-0*;%"/%"+94/>,*4%
,-&"/."/#+4*%!!2*%+"%./"0)&4%./"0)&+*%:"/%*)..$6%+"%&"-*)'4/*%"/%"+94/%5#$)4%
#004/*7%bC%5#$)4%#004/%+6.,&#$$6%,-&"/."/#+4*%">-40%,-+4$$4&+)#$%./".4/+6c%

• ;48*)/$#%_%)*4%./"0)&+*%+9#+%,-&"/."/#+4%!!2*%:"/%+94,/%)-,?)4%.96*,&#$%"/%&94',&#$%
./".4/+,4*%

• D$8$&#.+$#8!_%./"5,04%/4*4#/&9%*).."/+%+"%+94%*4&+"/%#+%5#/,")*%*+#<4*%":%+94%*)..$6%
&9#,-%

2#/+,&,.#-+*%":%+94%./"</#'%&#-%(4%(/"#0$6%</").40%)-04/%+94%:"$$">,-<%94#0,-<*7%%]+94/%
.#/+,&,.#-+*%+9#+%#/4%-"+%/4./4*4-+40%,-%+94%:"$$">,-<%("I%,-&$)04%_%B)*+#,-#(,$,+6%F,&+"/,#;%
K2C%_%K-5,/"-'4-+%2/"+4&+,"-%C<4-&6%#-0%[2ad7%%
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F,&+"/,#^*%A#+/"(4%F#$$467%
%894%2">4/%*+#+,"-%,*%+94%
$#/<4*+%,-%F,&+"/,#;%&#.#($4%
":%./"5,0,-<%#../"I,'#+4$6%
"-4%+9,/0%":%F,&+"/,#^*%
4$4&+/,&,+6%04'#-07%%
%
894%".4-%&)+%(/">-%&"#$%
',-4%,*%+94%$#/<4*+%,-%
C)*+/#$,#;%#$*"%*)..$6,-<%
+94%-4#/(6%A"6%e#-<%Y%
.">4/%*+#+,"-7%894%',-4^*%
#--)#$%&"#$%4I&#5#+,"-%":%
RP%',$$,"-%+"--4*%:)4$*%
m`Pn%":%F,&+"/,#^*%.">4/%
/4?),/4'4-+*7%%
%
A"6%e#-<%2">4/%,*%">-40%
(6%+94%d/4#+%K-4/<6%
C$$,#-&4%!"/."/#+,"-7%!
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!

,$-.+/&#01-2!7.)%$!

"#$!1$(#23242/0!
894%"(S4&+,54%":%+94%(4-&9'#/=,-<%#-#$6*,*%,*%+"J%
%

• K*+#($,*9%0#+#%#(")+%&)//4-+%./#&+,&4*%,-%HPPXVEP%%
• Q-&/4#*4%+94%&#.#&,+6%":%()*,-4**4*%+"%)-04/*+#-0%+94%,'.#&+*%":%+94,/%&)//4-+%

./"0)&+%*+/4#'*%#-0%."+4-+,#$%4::,&,4-&6%".."/+)-,+,4*%
• Q-:"/'%04&,*,"-G'#=4/*%#(")+%4I,*+,-<%".+,"-*%:"/%./"0)&+%0,54/*,:,&#+,"-%#-0%$">G

&#/("-%./"0)&+*%%
!
894%?)#-+,+#+,54%(4-&9'#/=,-<%0#+#%,*%*).."/+40%(6%?)#$,+#+,54%0#+#%0454$".40%0)/,-<%+94%
>"/=*9".*7%D#+#%04:,-,+,"-*%#/4%0/#>-%:/"'%B)*+#,-#(,$,+6%F,&+"/,#^*%.4/:"/'#-&4%[2Q*7%894%
(4-&9'#/=,-<%*+)06%,-&"/."/#+4*%0#+#%:/"'%("+9%!"#$%"&'b<4-4/#+"/*c%#-0%()*+,-%"&%
*")/&4*%b4I+4/-#$%*+)0,4*%#-0%,-0)*+/6%/4."/+*c7%."#$%"&'-%/%'(+0"*)(%#-0%#**"&,#+40%
4I+4/-#$,+,4*%,-&$)04o%
%

• f#>%'#+4/,#$*;%+/#-*."/+;%:)4$*%#-0%4$4&+/,&,+6%:/"'%+94%5#/,")*%".4/#+,"-*%,-%
F,&+"/,#7%%

• C**"&,#+,"-%#--)#$%'4'(4/*9,.%*)/546%0#+#%
• Q-0)*+/6%=-">$40<4%(#*4%1()*,-4**%0/,54/*;%&9#/#&+4/,*+,&*%":%<4"</#.9,&%$"&#+,"-*%V%

./"0)&+,"-%V%'#+4/,#$*%4+&73;%&").$40%>,+9%
• Q-5,+40%4I.4/+*%>,+9%*.4&,#$,*+%./4*4-+#+,"-*%+"%+94%</").%>"/=*9".*%

'
1)*+,-%"&'-%/%%*")/&4*%#/4%#**"&,#+40%4-4/<6;%+/#-*."/+%#-0%'#+4/,#$*%,-.)+*%)*407%

%
894%0#+#%#-#$6*,*%,*%&#+4<"/,*40%,-+"%+9/44%1R3%(4-&9'#/=,-<%:#&+"/*;%-#'4$6%#-%K',**,"-%
#-#$6*,*;%2/"0)&+%#-#$6*,*%#-0%24/*.4&+,54%#-#$6*,*J%
%

E7 E/1881)-8!&-&5:8186%!!2*%#+%.">4/%*+#+,"-*%#/4%&#+4<"/,*40%,-+"%:")/%</").*J%:$6%#*9%
10/63;%:$6%#*9%1>4+3;%:)/-#&4%("++"'%#*9;%&9#/7%%T"/%4#&9%":%+94*4%</").*%#-%#-#$6*,*%":%
4-4/<6;%>#+4/;%+/#-*."/+%#-0%&#/("-%,*%#<</4<#+40%#&/"**%+94%:")/%.">4/%*+#+,"-*7%

H7 "#)'4.*!&-&5:8186%894%./"0)&+%#-0%'#/=4+%0#+#%#/4%0,*+,-<),*940%"-%+94%(#*,*%":%
+94,/%4I+4-+%":%5#$)4G#00,-<%#++/,()+4*;%&#+4<"/,*40%#*%9,<9;%'40,)'%"/%$">%#-0%#/4%
:)/+94/%&$#**,:,40%,-+"%#**"&,#+40%./"0)&+%&#+4<"/,4*%_%&"-*+/)&+,"-;%(),$0,-<%
./"0)&+*%#-0%#</,&)$+)/47%

R7 "$#8%$.*1C$!&-&5:8186!+94%.#/+,&,.#-+^*%#**4**'4-+%":%=46%4&"-"',&;%*"&,#$%#-0%
".4/#+,"-#$%,**)4*%(#*40%"-%>"/=*9".%0#+#7%

%
K#&9%*4&+"/%9#*%0#+#%(#*40%"-%#%04:,-40%*)..$6%&9#,-%(")-0#/6%1*44%T,<)/4%E%_%CDCC%*)..$6%
&9#,-%(4-&9'#/=,-<%#-#$6*,*%(4$">3%894%2$#((#+,'%,%3&(#(%,04-+,:,4*%4-4/<6%)*4%0)/,-<%+94%
./"0)&+,"-%":%!!2*;%./,"/%+"%:)/+94/%./"&4**,-<%1Y$)4%(")-0#/6%$,-437%Q-%"/04/%+"%&"'.#/4%
!!2*G(#*40%./"0)&+*%+"%+/#0,+,"-#$%./"0)&+*%+946%'#6%*)(*+,+)+4;%+94%,'.#&+*%:/"'%#-6%
#00,+,"-#$%./"&4**,-<%/4?),/40%>,$$%-440%+"%(4%#00407%%
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%
894%."+-0*/'%,%3&(#(%,04-+,:,4*%+94%!!2*%*)..$6%&9#,-%(")-0#/,4*%,-&$)0,-<%+94%
./"&4**"/V5#$)4%#004/%*4&+"/%1d/46%(")-0#/6%$,-43;%>9,$4%+94%.)"(!)*/#4)'%,%3&(#(%0/#>*%"-%
.#/+,&,.#-+%5,4>*%:/"'%+94%4-+,/4%*)..$6%&9#,-%104:,-40%(6%.#/+,&,.#-+*%>9"%#++4-040%
>"/=*9".*%#("543%1d/44-%(")-0#/6%$,-437%

 
T,<)/4%E%_%CDCC%*)..$6%&9#,-%(4-&9'#/=,-<%#-#$6*,*%

!

;)&5!.)/948*1)-!%#)'4.*8!
T"/%!!2*%+"%(4%":%5#$)4%+"%+94%<4-4/#+"/;%./"&4**"/;%5#$)4%#004/%"/%&"-*)'4/%_%+94/4%')*+%
(4%#-%4&"-"',&%/4)*4%:"/%+94%'#+4/,#$;%#-0%+94%'#+4/,#$%')*+%(4%./,&4G&"'.4+,+,54%#-0%
"::4/%*"'4%"+94/%(4-4:,+%147<7%/40)&40%4-5,/"-'4-+#$%,'.#&+*3%#<#,-*+%'"/4%&"-54-+,"-#$%
/#>%'#+4/,#$*%:"/%."+4-+,#$%#..$,&#+,"-*7%

%
% % T,<)/4%H%_%B&94'#+,&%":%!"#$%:,/40%2">4/%B+#+,"-%
%
894%#("54%*&94'#+,&;%5#60")'7'8'1*9)$%/#*'+:';+%3':#")-'.+<)"'1/%/#+,;%":%#%+6.,&#$%&"#$%:,/40%
.">4/%*+#+,"-%,*%)*40%+"%,$$)*+/#+4%+9#+%+94%:"&)*%":%+94%(4-&9'#/=,-<%*+)06%>,$$%(4%"-%+94%
LC*9%B6*+4'*M%"/%!!2*7%]+94/%#*.4&+*%":%+94%&"#$%:,/40%.">4/%*+#+,"-%#/4%(46"-0%+94%*&".4%
":%+9,*%*+)06%#-0%9#54%$,',+40%/4$45#-&4%+"%+94%./"S4&+%#,'*%":%+9,*%.#/+-4/*9,.%./"</#'%"-%
!!2*7%%T"&)*,-<%"-%+94%LC*9%B6*+4'*M;%+9,*%(4-&9'#/=,-<%*+)06%*4+%")+%#%*6*+4'%(")-0#/6%
+"%,04-+,:6%+94%(#*4%$,-4%L&#/("-%:""+./,-+M%#++/,()+#($4%+"%+94%./"0)&+,"-%":%"-4%1E3%+"--4%
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!!2*7%894%*+)06%:"&)*4*%"-%$#/<4*+%5"$)'4%!!2*;%,-%.#/+,&)$#/%:$6%#*9%#-0%:)/-#&4%("++"'%
#*97%%
%
894%*6*+4'%(")-0#/6%,-&$)04*%+94%&#.+)/4;%&"$$4&+,"-%./"&4**,-<;%./"5,*,"-%":%:)4$*%#-0%
#**"&,#+40%&"-*)'#($4*%14$4&+/,&,+6;%0,4*4$%4+&3%#-0%+/#-*."/+#+,"-%+"%#%0,*+#-&4%).%+"%EP%
=,$"'4+/4*%>,+9,-%+94%<4-4/#+,"-%*,+4%+"%,+*%*+"/#<4%$"&#+,"-%1#*9%/4."*,+"/63%1())'5#60")'='8'
>%#,'(/%6)('%,-'!"+*)(()('/+'!"+-0*)'+,)'?@A'/+,,)';;.(A7%89,*%,-:"/'#+,"-%&#-%(4%)*40%+"%
&"'.#/4%/4*")/&4%".+,"-*;%47<7%+94%)*4%":%!!2*%#<#,-*+%"+94/%/4&"54/40%"/%-#+)/#$%'#+4/,#$*%
#-0%+94%#**"&,#+40%4-4/<6%#-0%./"&4**,-<%,-.)+*%+"%0454$".%#%L&#/("-%:""+./,-+M7%%
%
894%:"$$">,-<%:,<)/4%,$$)*+/#+4*%+94%+6.,&#$%4-4/<6%#-0%./"&4**%,-.)+*%+"%./"0)&4%"-4%1E3%
+"--4%":%!!2*7%
%

%
T,<)/4%R%_%a#,-%*+#<4*%#-0%./"&4**%+"%./"0)&4%"-4%1E3%+"--4%!!2*%

%

5#&'&*($'),()*,!26!557,!
!!2*%#/4%+94%*"$,0%,-"/<#-,&%.#/+,&)$#+4*%+9#+%/4'#,-%#:+4/%+94%&"'()*+,"-%":%&"#$%>,+9,-%+94%
:)/-#&4%":%#%&"#$%:,/40%.">4/%*+#+,"-7%%8946%#/4%&"'."*40%":%'#-6%+6.4*%":%-"-G&"'()*+,($4%
&"'."-4-+*;%":%>9,&9%:$6%#*9;%:)/-#&4%("++"'%#*9;%(",$4/%*$#<%#-0%&4-"*.94/4*%#/4%+94%'"*+%
&"''"-k7%
%
894%!!2*%./"0)&40%,-%F,&+"/,#-%&"#$%:,/40%.">4/%*+#+,"-*%#/4%+6.,&#$$6%',0G</46%G"&9/4%"/%
/400,*9%,-%&"$")/7%T$6%#*9%.#/+,&$4%*,l4*%/#-<4%:/"'%$4**%+9#-%E%p'%1',&/"'4+4/3%+"%HPP%p'%
#-0%#/4%,//4<)$#/%+"%*.94/,&#$%,-%*9#.47%T$6%#*9%&"-*,*+*%4**4-+,#$$6%":%+94%"I,04*%":%*,$,&"-;%
#$)',-,)';%,/"-%#-0%*"'4%&#$&,)'7%T$6%#*9%+6.,&#$$6%/4./4*4-+*%ZPGXP%.4/&4-+%":%+94%+"+#$%
!!2*%5"$)'47%
%

                                            
7 Heidrich, C., C. R. Ward, et al., Eds. (2007). Coal Combustion Products Handbook. Brisbane, Australia, Cooperative 
Research Centre for Coal in Sustainable Development. 



 

ADAA Benchmarking Report – August 2010 10 

%
T,<)/4%%W%_%T$6%#*9%&"$")/%5#/,#+,"-%

%
T$6%#*9%,*%+6.,&#$$6%*4.#/#+40%:/"'%:$)4%<#*%(6%'4&9#-,&#$%&"$$4&+"/*%147<7%&6&$"-43;%
4$4&+/"*+#+,&%./4&,.,+#+"/*;%:,$+4/%(#<*%"/%>4+%*&/)((4/*7%Q-%C)*+/#$,#;%4$4&+/"*+#+,&%
./4&,.,+#+"/*%#-0%:#(/,&%:,$+4/*%#/4%+94%0"',-#-+%:"/'*%:"/%&"$$4&+,"-7%894%'#,-%0,::4/4-&4%
(4+>44-%4$4&+/"*+#+,&%./4&,.,+#+"/*%#-0%:,$+4/%(#<*%,*%+9#+%4$4&+/"*+#+,&%./4&,.,+#+"/*%&$#**,:6%
.#/+,&$4*%#&&"/0,-<%+"%*,l4;%>94/4%#*%:,$+4/%(#<*%&"$$4&+%#$$%.#/+,&$4*%+"<4+94/Z7%%%
%
T)/-#&4%Y"++"'%#*9%1TYC3%&#-%&"'./,*4%EP%+"%HPn%":%+94%!!2*%./"0)&40%#-0%/#-<4%,-%</#,-%
*,l4%:/"'%:,-4%*#-0%+"%&"#/*4%$)'.*7%8946%9#54%&94',&#$%&"'."*,+,"-*%*,',$#/%+"%:$6%#*9%()+%
'#6%&"-+#,-%</4#+4/%?)#-+,+,4*%":%&#/("-%#-0%#/4%/4$#+,54$6%,-4/+7%

                                            
8 Heidrich, C., C. R. Ward, et al., Eds. (2007). Coal Combustion Products Handbook. Brisbane, Australia, Cooperative 
Research Centre for Coal in Sustainable Development. 
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!

,$-.+/&#01-2!>-&5:818!

>B>>!B&*&!!!
894%CDCC%#--)#$$6%&"$$4&+*%,-:"/'#+,"-%/4<#/0,-<%!!2*%G_%-#'4$6%./"0)&+,"-%#-0%*#$4*%(6%
'4'(4/*%#-0%-"-G'4'(4/*%:"/%4#&9%&#$4-0#/%64#/7%%894%,-:"/'#+,"-%./"5,040%,*%&"$$#+40%
#-0%+94-%#<</4<#+40%,-+"%#%-#+,"-#$%*4+%":%/4*)$+*%#-0%,-&$)04%!!2%./"0)&+,"-%$454$*;%#-0%
-"',-#+40%)*4*%:"/%#$$%!!2%./"0)&+*7%
%
T"/%+94%&#$4-0#/%.4/,"0%i#-)#/6%+"%D4&4'(4/%HPPX;%#../"I,'#+4$6%REn%":%#$$%!!2*%./"0)&40%
>4/4%)+,$,*40%>,+9,-%5#/,")*%&,5,$%#-0%&"-*+/)&+,"-%#..$,&#+,"-*%+9/")<9")+%C)*+/#$#*,#X7%894%
*)/546%/4*)$+*%&"-*,*+%":%,-:"/'#+,"-%04/,540%:/"'%<4-4/#+"/*;%'#/=4+4/*%1./"&4**,-<%#-0%
'#/=4+,-<%&"'.#-,4*3%#-0%)*4/*%":%!!2*%#-0%&#$&)$#+4%+94%+"+#$%./"0)&+,"-%#-0%/4*)$+,-<%
*#$4*%(6%4#&9%4-0%)*47%%
%
j#+,"-#$%=46%/4*)$+*%:"/%+94%HPPX%&#$4-0#/%.4/,"0%*)/546%>4/4J%
%

• C../"I,'#+4$6%EW7U%a+%1',$$,"-%+"--4*3%":%!!2*%>4/4%./"0)&40%>,+9,-%C)*+/#$#*,#7%
]-%#%.4/%&#.,+#%(#*,*;%+9,*%4?)#+4*%+"%#(")+%UUW%=<V.4/*"-%

• B"'4%W7`ZWa+%1"/%REn3%":%!!2*%9#54%(44-%4::4&+,54$6%)+,$,*40%,-%5#/,")*%5#$)4G%
#0040%./"0)&+*%"/%+"%*"'4%(4-4:,&,#$%4-0%"54/%+94%.4/,"07%]-%#%.4/%&#.,+#%(#*,*;%+9,*%
4?)#+4*%+"%#(")+%HPZ%=<V.4/*"-%/4&6&$40%"/%/4)*407%

• C../"I,'#+4$6%E7kZk%a+%1"/%EHn3%>#*%)*40%,-%9,<9%5#$)4G#0040%#..$,&#+,"-*%*)&9%#*%
&4'4-+,+,")*%#..$,&#+,"-*%"/%&"-&/4+4%'#-):#&+)/47%

• C(")+%P7`%a+%1"/%Rn3%>4/4%)*40%,-%-"-G&4'4-+,+,")*%#..$,&#+,"-*%
• B"'4%H7R%a+%1"/%EUn3%>#*%)*40%,-%./"S4&+*%"::4/,-<%*"'4%(4-4:,&,#$%)*4%147<7%"-*,+4%

',-4%*,+4%/4'40,#+,"-;%$"&#$%9#)$%/"#0*%4+&737%894*4%)*4*%+6.,&#$$6%<4-4/#+4%-"%
4&"-"',&%/4+)/-;%+9#+%,*;%&"*+%/4&"54/6%"-$6%

• B)/.$)*%!!2*%1EP7E%a+3%#/4%+6.,&#$$6%.$#&40%,-+"%"-*,+4%*+"/#<4%0#'*%#>#,+,-<%*"'4%
:)+)/4%".."/+)-,+6%:"/%4&"-"',&%/4)*4%

• a"/4%+9#-%Hk%',$$,"-%+"--4*%":%!!2*%1:$6%#*93%9#54%(44-%)*40%,-%&4'4-+,+,")*%
#..$,&#+,"-*%"/%&"-&/4+4%'#-):#&+)/4%:/"'%EXk`%+"%HPPZ%1RR%64#/*3%

%
Q-%*)''#/6%+94%/4&"54/6%#-0%/4)*4%":%!!2*%./"5,04%*,<-,:,&#-+%."*,+,54%4-5,/"-'4-+#$%
,'.#&+*;%,-&$)0,-<%/4*")/&4%&"-*4/5#+,"-%#-0%,-%+9,*%&#*4;%+94%/40)&+,"-%":%</44-9")*4%<#*%
4',**,"-*%:/"'%+94%./"&4**,-<%":%5,/<,-%/4*")/&4*%#*%-"+40%,-%+94%.)($,*940%.#.4/%(6%
g4,0/,&9;%!7;%Q7%g,-&l#=;%f6#-%Y77%1HPP`37%!#*4%*+)06J%!!2^*%."+4-+,#$%+"%$">4/%d/44-9")*4%
d#*%4',**,"-*%:"/%C)*+/#$,#%_%</44-9")*4%<#*%*#5,-<*%":%).%+"%UPn%&#-%(4%/4#$,*40%>94-%
!!2*%#/4%)*40%+"%0,*.$#&4%"/0,-#/6%2"/+$#-0%&4'4-+7%

E-$#2:!&-&5:818!
T"/%+94%$-$#2:!.&#9)-!&-&5:818;%!!2*%:/"'%+94%+9/44%.">4/%*+#+,"-*%>4/4%&#+4<"/,*40%,-+"%
:")/%'#,-%</").*%(#*40%"-%&94',&#$%#-0%.96*,&#$%&9#/#&+4/,*+,&%0,::4/4-&4*J%%

                                            
9 Includes Australia and New Zealand 
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%
• :$6%#*9%10/63%
• :$6%#*9%1>4+3%
• :)/-#&4%("++"'%#*9%1>4+3%
• &9#/%1>4+3%

%
\*,-<%+94%&"$$4&+40%4-4/<6%)*4%0#+#%:/"'%+94%<4-4/#+"/*%#-0%0,/4&+%4',**,"-%:#&+"/*EP;%+94%
&#$&)$#+40%#54/#<4%4-4/<6%,-.)+*%+"%&#.+)/4;%./"&4**%#-0%+/#-*."/+%).%+"%#%0,*+#-&4%":%EP%
=,$"'4+4/*%,*%*9">-%,-%B%C3)'@'D'E)#69/)-'%4)"%6)')$#((#+,':%*/+"(':+"'+,)'/+,,)'+:':3&'%(97%
%
!)//4-+$6;%#$$%.">4/%*+#+,"-*%".4/#+4%>4+%!!2*%./"&4**,-<%*6*+4'*7%!!2*%#/4%&"$$4&+40%#-0%
0,*&9#/<40%&"-+,-)")*$6%:/"'%+94%'4&9#-,&#$%&"$$4&+,"-%*6*+4'*%#-0%#+%$4**%:/4?)4-+%
,-+4/5#$*%:/"'%+94%("++"'%":%+94%:)/-#&4%9"..4/*7%a#+4/,#$*%#/4%',I40%>,+9%
/4&6&$40V/4&"54/40%>#+4/%+"%&/4#+4%#%*$)//6%1#../"I,'#+4$6%Rn%!!2*;%Xkn>#+4/37%894%*$)//6%
,*%+94-%+/#-*."/+40;%5,#%#%.,.4$,-4;%+"%+94%,-+4/,'%*+"/#<4%*,+47%%
%
894%:"$$">,-<%T,<)/4%`%./"5,04*%#-%4I#'.$4%:$">%&9#/+%>9,&9%,$$)*+/#+4*%"-4%":%+94%+9/44%
<4-4/#+"/^*%9#-0$,-<%*+#<4*%:"/%!!2*%$"&#+40%,-%+94%A#+/"(4%F#$$46%_%:/"'%+94%&"#$%',-,-<%
".4/#+,"-%+9/")<9%+"%+94%:,-#$%.$#&4'4-+%*,+4%":%)-)+,$,*40%!!2*7%
%

%
%
%

]124#$!^![!;;"!%#).$88!(5)R!
%

                                            
10 DCC (2009). National Greenhouse Accounts (NGA) Factors. DCC. Canberra, Department of Climate Change. Vol 1: pgs 67. 



 

  

<&*$#!48$!
@#+4/%)*40%,-%+94%.)'.,-<%".4/#+,"-;%+/#-*."/+,-<%!!2*%+"%*+"/#<4;%,*%./,-&,.#$$6%*")/&40%
:/"'%+94%(/">-%&"#$%',-,-<%".4/#+,"-*7%%g#5,-<%UPn%9,<94/%>#+4/%&"-+4-+%+9#-%($#&=%&"#$;%
+94%(/">-%&"#$%,*%04>#+4/40%"-&4%/4'"540%:"/'%+94%',-4%*,+47%89,*%/4&"54/40%>#+4/%,*%)*40%
>,+9,-%+94%.)'.,-<%".4/#+,"-*%#-0%/4&6&$40%(#&=%:/"'%+94%*+"/#<4%."-0*%+"%+94%*+#+,"-7%
%
C&/"**%#$$%*,+4*%#../"I,'#+4$6%EP7W%'4<#$,+/4*%.4/%0#6%,*%)*40%+"%+/#-*."/+%!!2*%+"%+94%:,-#$%
.$#&4'4-+%*,+47%Q+%*9")$0%(4%-"+40;%+94%'#S"/,+6%":%+9,*%>#+4/%,*%/4&"54/40%#-0%/4)*40%./,"/%
+"%(4,-<%/4$4#*40%5,#%+94%B#$,-4%@#*+4%])+:#$$%2,.4$,-4%1B@]23%+"%+94%"&4#-7%894%B@]2%,*%#%
040,&#+40%>#*+4>#+4/%*6*+4'%:"/%+94%.">4/%,-0)*+/6%#-0%,*%)*40%+"%0,*."*4%":%4I&4**%
/4&"54/40%>#+4/*%:/"'%e#$$")/-%K-4/<6;%g#l4$>""0%2">4/;%A"6%e#-<%Y%#-0%A"6%e#-<%C%
2">4/%B+#+,"-*7%
%
T"/%+94%.)/."*4%":%+9,*%*+)06;%>#+4/%.4/%+"--4%":%'#+4/,#$%)*40%+"%+/#-*."/+%!!2*%+"%:,-#$%
*+"/#<4%,*%4*+,'#+40%:"/%+94%:"$$">,-<%</").*J%%
%

• :$6%#*9%10/63%P%=AV+"--4;%%
• :$6%#*9%#-0%:)/-#&4%("++"'%#*9%1>4+3%mHXE%=AV+"--4%#-0%%
• &9#/%>94/4%/4'"540%(4:"/4%.)'.,-<%+"%*+"/#<4%."-0*%,*%

mEZP%=AV+"--4%0)4%+"%0,::4/4-&4*%,-%.96*,&#$%./".4/+,4*%
#-0%/40)&40%+/#-*."/+%0,*+#-&4*%

%
B)/.$)*%./"&4**%>#+4/%+"%'44+%+94%-440*%":%+94%+9/44%.">4/%
*+#+,"-*%,*%#../"I,'#+4$6%RW%'4<#$,+/4*%.4/%0#6EE7%%89,*%*)/.$)*%
>#+4/%,*%.,.40%5,#%+94%B@]2%+"%+94%"&4#-7%
%
E-$#2:!&-&5:818!(1-'1-28 
!
]5:!&8+!Y'#:Z!,*%*4.#/#+40%:/"'%:$)4%<#*4*%(6%'4&9#-,&#$%&"$$4&+"/*7%%T/"'%+94*4%&"$$4&+"/*;%
'#+4/,#$%&#-%(4%:)/+94/%L&$#**,:,40M%)*,-<%&6&$"-4*%+"%*4.#/#+4%")+%*.4&,:,&%.#/+,&$4%*,l4%
/#-<47%89,*%'#+4/,#$;%"-&4%&$#**,:,40;%&#-%(4%*+"/40%,-%*,$"*%/4#06%:"/%0,*.#+&9%+"%./"&4**"/*%
"/%&)*+"'4/*7%T"/%(5:!&8+!Y'#:Z%+94%'#+4/,#$%4',**,"-*%+9#+%&#-%(4%#++/,()+40%#/4%:)4$%:"/%
$"&#$%+/#-*."/+%#-0%4$4&+/,&,+6%+"%&$#**,:6%+94%'#+4/,#$%./,"/%+"%*+"/#<4%,-%*,$"*7%%
%

• ]5:!&8+!Y'#:Z!/&*$#1&5!$/1881)-8!&#$!@Q@?_!*;@?
U$`*)--$!!

%
]5:!&8+!&-'!(4#-&.$!9)**)/!&8+!YR$*Z%9#-0$,-<%0,::4/*%,-%+9#+%"-&4%+94%'#+4/,#$%,*%/4'"540%
:/"'%+94%'4&9#-,&#$%&"$$4&+"/*;%+94%'#+4/,#$%,*%&"'(,-40%>,+9%$#/<4%?)#-+,+,4*%":%>#+4/%
1qX`n%(6%5"$)'43%#-0%.)'.40%5,#%.,.4$,-4*%,-+"%$#/<4%&"$$4&+,"-%."-0*7%%]-&4%+94*4%."-0*%
#/4%:)$$%+94%'#+4/,#$*%#/4%/4&"54/40%#-0%+/#-*."/+40%+"%#%:,-#$%*+"/#<4%04*+,-#+,"-%>,+9,-%+94%
*,+47%T"/%(5:!&8+!&-'!(4#-&.$!9)**)/!&8+!YR$*Z%+94%'#+4/,#$%4',**,"-*%#++/,()+#($4%#/4%
4$4&+/,&,+6%+"%.)'.%'#+4/,#$*%+"%,-+4/,'%&"$$4&+,"-%."-0*%#-0%:)4$%:"/%9#-0$,-<%#-0%
+/#-*."/+7%%
%

• ]5:!&8+!YR$*Z!/&*$#1&5!$/1881)-8!&#$!@Q@_L!*;@?
U$`*)--$!

                                            
11 http://www.powerworks.com.au/swop.asp [Accessed 2010] 

>%%#)O1/&*$5:!
A@QL!/$2&51*#$8!)(!
R&*$#!%$#!'&:!18!
48$'!*)!*#&-8%)#*!
;;"X8!*)!(1-&5!
%5&.$/$-*!81*$Q!
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• ]4#-&.$!9)**)/!&8+!/&*$#1&5!$/1881)-8!&#$!@Q@_L!*;@?
U$`*)--$!

%
;+&#;%9#5,-<%(44-%',I40%>,+9%:$6%#*9%#-0%:)/-#&4%("++"'%#*9%1>4+3%&#-%"-$6%(4%&"$$4&+40%
./,"/%+"%.)'.,-<%+"%$#/<4%,-+4/,'%&"$$4&+,"-%."-0*7%d,54-%+94,/%.96*,&#$%&9#/#&+4/,*+,&*;%&9#/%
G%>94-%',I40%>,+9%>#+4/%G%:$"#+*%+"%+94%*)/:#&4%>94/4%+94*4%'#+4/,#$*%&#-%(4%/4&"54/40%
./,"/%+"%.)'.,-<%+"%+94%$#/<4%&"$$4&+,"-%."-0*7%T"/%&9#/%1>4+3%+94%'#+4/,#$%4',**,"-*%
#++/,()+#($4%#/4%4$4&+/,&,+6%#-0%:)4$%:"/%$"&#$%+/#-*."/+7!
!

• ;+&#!/&*$#1&5!$/1881)-8!&#$!@Q@Aa!*;@?
U$`*)--$!

!
!
j]8KJ%K#&9%<4-4/#+"/^*%#-#$6*,*%":%4-4/<6;%>#+4/;%+/#-*."/+%#-0%&#/("-%9#*%(44-%
#<</4<#+40%#&/"**%+94%.">4/%*+#+,"-*7%
%
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!

 Coal Combustion Products 
  Fly ash (dry) Fly ash (wet) Char Furnace Bottom Ash 
Inputs tCO2-e/t % tCO2-e/t % tCO2-e/t % tCO2-e/t % 
                  
Transport emissions 0.008 29.02% 0.009 14.06% 0.010 51.53% 0.009 14.06% 
Electricity emissions 0.018 70.98% 0.055 85.94% 0.009 48.47% 0.055 85.94% 
         
Total CO2/tonne 0.026 100.00% 0.064 100.00% 0.019 100.00% 0.064 100.00% 
         
Water usage KL/tonne 0  2.91  0.8  2.91  
         
Transport, ltrs fuel  = emissions transport distance of 10kms (fuel)     
Electricity (kWh/tonne)  = emission to classify/transfer/process materials     
!

!
"#$%&!'!((!)&*+,-&.!#/&0#+&!&1*22*34!5#6-302!530!34&!-344&!35!7782!

!
",&!1&-,3.2!#4.!6#%69%#-*342!530!#%%!+0&&4,392&!+#2!&1*22*342!#0&!#2!2:&6*5*&.!*4!-,&!;#-*34#%!<0&&4,392&!=66394-2!>;<=?!@#6-302A!B94&!CDDE!

F*$*.GH!!",&!2I2-&1!$394.#0*&2!1&-,3.3%3+I!*2!$#2&.!34!!"#$%#&'()*+(),+)!#-&./0()"1)/2+)345567+)*/8")819$:;)**<=8)>?1"-1#/2)1?)2?@"%)A%""-'?98")
A/8)"B#88#?-8)C?%)D981%/2#/+!
!
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!"#$%&'()'"*+,)-(..!(%'/0/)+'/#1(
!"#$%#&'"()*+,&-$./$0*.12'3$43*#)(4$)&1$0#*40#'3,5#4$,1#&3,/,#4$'2**#&3$+&.67#1-#$)%.23$
.03,.&48$)&1$3"#$'2**#&3$43)3#$./$99:4$23,7,4)3,.&$,&$0*.12'34;$<4,&-$3"#$6.*+4".048$
'.77#'3#1$1)3)$=0*,()*>$4.2*'#4?8$)&1$.3"#*$,&1243*>$)44.',)3,.&$1)3)$=4#'.&1)*>$4.2*'#4?8$
0*.12'3$.03,.&4$)&1$*,4+$)44#44(#&3$1)3)$,4$0*#4#&3#1$,&$@@$!"#$%&'&()*+,-.&*/.0*12&"1+&)023&
"1"$4202;$!"#$1)3)$")4$%##&$-*.20#1$)4$/.77.64A$
$

• B007,')3,.&$
• C#'3.*$
• :.3#&3,)7$5.72(#D4$
• 9.(0)&>DE&1243*>$,&$0*.12'3$42007>$'"),&$ $
• F,4+$/)'3.*4D9.((#&3)*>$

$
G)'"$)007,')3,.&$,4$)33*,%23#1$3.$)?$#'.&.(,'A$",-"$5)72#$)118$(#1,2($5)72#$)11$)&1$7.6$
5)72#$)118$)&1$%?$,&1243*>$4#'3.*A$'.&43*2'3,.&8$%2,71,&-$0*.12'34$)&1$)-*,'2732*#;$
$
H00.*32&,3,#4$3.$23,7,4#$99:4$0*.12'34$)*#$1,5#*4#$I$9HJ$4#K2#43*)3,.&8$)--*#-)3#48$')*0#3$
2&1#*7)>8$-#.0.7>(#*$0*.12'348$()-&#4,)$'#(#&3$0*.12'348$)-*,'2732*#$0*.12'348$%,.'")*$
)&1$(,&#*)7$#L3*)'3,.&$)*#$4.(#$.03,.&4;$
 
2/34(5+0%*(+$$$=7.6$99:4$5.72(#?$0*.12'34$,1#&3,/,#1$
6#*#$')*0#3$2&1#*7)>8$(#3)7$*#'.5#*>8$%7#&1#1$
'#(#&34$)&1$%,.'")*;$M2)&3,3,#4$./$99:4$23,7,4#1$/.*$
(#3)7$)&1$%,.'")*$6#*#$2&+&.6&;$N#3)7$*#'.5#*>$./$
N-H$6)4$'.&4,1#*#1$3.$%#$",-"$*,4+$12#$3.$5)*,)%,7,3>$
,&$(#3)7$0*,'#4;$O#.0.7>(#*4$')&$0.3#&3,)77>$0*.5,1#$
4,-&,/,')&3$9HJ$)15)&3)-#48$%23$7.-,43,'4$)&1$")&17,&-$
,442#4$*#K2,*#$/2*3"#*$*#4#)*'";$
$
6*$/%,(5+0%*(+$$$0*.12'34$,1#&3,/,#1$,&'721#1$24#$./$
99:4$,&$'.&'*#3#8$%#,&-$)$42%43,323#$/.*$&)32*)7$
K2)**,#1$/,&#$)--*#-)3#4$=4)&1?;$P*.($4.(#$Q;R$
(,77,.&SJ$'2%,'$(#3#*4$./$'.&'*#3#$24#1$)&&2)77>$,&$
T,'3.*,)8$4)&1$24#$/.*$3",4$)007,')3,.&$.&7>$*#0*#4#&34$
(.*#$3")&$U$(,77,.&$3.&&#4$./$&)32*)7$4)&1;$$
9.(0#3,3,.&$6,3"$&)32*)7$4)&14$)&1$0*.'#44,&-$'.434$
6#*#$%)**,#*4$3.$,&'*#)4,&-$23,7,4)3,.&8$6",'"$,&'721#1$/)'3.*4$*#-)*1,&-$3#'"&,')7$42,3)%,7,3>;$
:.3#&3,)7$K2)&3,3,#4$./$99:4$23,7,4#1$,&$.3"#*$0*.12'348$'#(#&3$/##143.'+$)&1$)--*#-)3#4$
6#*#$2&+&.6&;$
$
7#8(5+0%*(+$$$=",-"$99:4$5.72(#?$)*#$5#*>$4#&4,3,5#$3.$3*)&40.*3,&-$1,43)&'#$)&1$)44.',)3#1$
'.434;$F.)1$%)4#$)&1$#&-,&##*#1$/,774$6#*#$,1#&3,/,#1$)4$")5,&-$(.43$0.3#&3,)7$-,5#&$3"#$
7,(,3)3,.&4$.&$#L0)&1,&-$7.')7$&)32*)7$K2)**,#4;$V,(,3#1$+&.67#1-#$)%.23$#&-,&##*,&-$
'")*)'3#*,43,'4$./$7.')7$99:4$)&1$*#7)3,5#$7.6$5)72#$)11$6#*#$'.&4,1#*#1$+#>$,(0#1,(#&34$3.$
,&'*#)4,&-$23,7,4)3,.&;$

                                            
12 ABS – Sector data for 2008/9  

9::#"'%1/'/*)('#(%'/0/)*(
..!)(:"#$%&')(+"*($/5*")*(
+1$(/1&0%$*(.9;(
)*<%*)'"+'/#1=(
+33"*3+'*)=(&+":*'(
%1$*"0+>=(3*#:#0>,*"(
:"#$%&')=(,+31*)/+(
&*,*1'(:"#$%&')=(
+3"/&%0'%"*(:"#$%&')=(
?/#&4+"(+1$(,/1*"+0(
*@'"+&'/#1 
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!"#$6.*+4".0$'.77#'3#1$1)3)$=0*,()*>$4.2*'#4?$)&1$.3"#*$,&1243*>$)44.',)3,.&$1)3)$
=4#'.&1)*>$4.2*'#4?8$0*.12'3$.03,.&4$)&1$*,4+$)44#44(#&3$1)3)$,1#&3,/,#1$)$*)&-#$./$%)**,#*4$
3.$,&'*#)4,&-$23,7,4)3,.&8$/.*$#L)(07#$I$",43.*,'8$#'.&.(,'8$4.',)7$)&1$-#.-*)0",';$!"#4#$
,442#4$)*#$%#&'"()*+#1$,&$3"#$&#L3$4#'3,.&8$0)*3,',0)&3$0#*40#'3,5#4;$

!+"'/&/:+1'(:*"):*&'/5*)(#1('4*(..!()%::0>(&4+/1(((
!"#$%#&'"()*+,&-$./$0)*3,',0)&3$0#*40#'3,5#4$.&$3"#$.00.*32&,3,#4$)&1$%)**,#*4$3.$
,&'*#)4,&-$23,7,4)3,.&$./$99:4$)*#$1,4'244#1$,&$3",4$4#'3,.&;$B$42(()*>$./$3"#4#$,442#4$,4$
4".6&$,&$!)%7#$UI$:#*40#'3,5#4$.&$4.',)78$#'.&.(,'8$#&5,*.&(#&3)7$)&1$.0#*)3,.&)7$,442#4;$
$
W)4#1$.&$3"#$/##1%)'+$./$0)*3,',0)&34$12*,&-$3"#$6.*+4".048$,3$')&$%#$4),1$3"#$99:$42007>$
'"),&$,4$",-"7>$4#-(#&3#1$)&1$")4$4,-&,/,')&3$+&.67#1-#$-)04$3")3$",&1#*$3"#$23,7,4)3,.&$./$
99:4$,&$&#6$)&1$#L,43,&-$0*.12'3$)007,')3,.&4;$E&$0)*3,'27)*8$+#>$0)*3,',0)&34$=5)72#$)11#*4$
)&1$24#*4?$6#*#$43*.&-7>$./$3"#$5,#6$12*,&-$.2*$6.*+4".04$3")3$3"#*#$,4$7,(,3#1$+&.67#1-#$
)%.23A$
$

• !"#$()*+#3$)&1$#'.&.(,'$1*,5#*4$3.$1#5#7.0$0*.12'34$
• :2%7,4"#1$3#'"&,')7$,&/.*()3,.&$.&$99:4$0*.12'#1$,&$T,'3.*,)$
• :.3#&3,)7$99:$23,7,4)3,.&$5.72(#4$/.*$4#5#*)7$0*.12'34$
$

X#>$0)*3,',0)&34$42'"$)4$5)72#$)11#*4$)&1$24#*4$)74.$&.3#1$()&>$./$3"#$0.3#&3,)7$#&1$24#$
)007,')3,.&4$"#71$4,-&,/,')&3$3#'"&,')7$*,4+48$6",'"$&##1#1$3.$%#$4)3,4/,#1$6,3"$3#'"&,')77>$
4.2&1$02%7,4"#1$1)3);$$$
$
!"#$()*+#3,&-$)&1$0*.(.3,.&$./$99:4$)*#$&.3$3"#$-#&#*)3.*4Y$'.*#$%24,&#448$3"#,*$0*,()*>$
/.'24$%#,&-$3"#$-#&#*)3,.&$./$#7#'3*,',3>;$W)4#1$.&$6.*+4".0$1,4'244,.&48$'2**#&3$+&.67#1-#$
)%.23$99:4$6)4$1#(.&43*)3#1$3.$%#$*#43*,'3#1$%#')24#A$
$

• A1'*00*&'%+0(:"#:*"'>(+1$(&#1B/$*1'/+0/'>A$!"#*#$,4$)$7)'+$./$'.77)%.*)3,.&8$&#6$
,&/.*()3,.&$,4$'.&/,&#1$3.$,&1,5,12)7$.*-)&,4)3,.&4$)&1$,4$-#&#*)77>$&.3$()1#$
)5),7)%7#$3.$)$%*.)1#*$)21,#&'#;$$!",4$,4$*#43*,'3,&-$3"#$-#&#*)3,.&$./$&#6$+&.67#1-#$
6,3",&$3"#$,&1243*>$)&1$3"#$1#5#7.0(#&3$./$&#6$0*.12'34$6,3"$42007>$'"),&$
0)*3&#*4;$

• 6+'*"/+0(&4+"+&'*"/)+'/#1(#B(:"#$%&')(+1$('4*/"(:4>)/&+0(:"#:*"'/*)A$!"#*#$,4$7,(,3#1$
,&/.*()3,.&$.&$3"#$%#&#/,',)7$#&5,*.&(#&3)7$)&1$4.',)7$.23'.(#4$/*.($3"#$24#$./$
99:4$,&$0*.12'34;$

• C15/"#1,*1'+0(.0+))/B/&+'/#1A$!"#$2&'7#)*$'7)44,/,')3,.&$43)324$./$99:4$,4$",&1#*,&-$
3"#$)7,-&(#&3$./$99:4$6,3"$0.3#&3,)7$0*.12'3$)007,')3,.&4;$$

• D1&##"$/1+'*$(E'"+'*3>A$!"#$,&1243*>$=0.6#*$-#&#*)3.*4?$)*#$2&42*#$6"#*#$3.$/.'24$
3"#,*$0*.12'3$1#5#7.0(#&3$)'3,5,3,#4;$$P.*$#L)(07#8$0*#5,.24$)33#(034$3.$1#5#7.0$
99:4$6,3"$3"#$'.&43*2'3,.&$4#'3.*$")5#$")1$5#*>$7,(,3#1$42''#44;$$!",4$,4$0)*37>$12#$3.$
7,(,3#1$+&.67#1-#$)%.23$'243.(#*4$&##14$)&1$0*.'#44#48$)4$6#77$)4$3"#$()*+#3$)&1$
0*.12'3$.00.*32&,3,#4;$

• F"/+0(+1$(*""#"A$Z,43.*,')77>8$2&43*2'32*#1$#L0#*,(#&3)7$)007,')3,.&4$")5#$")1$)$
&#-)3,5#$,(0)'3$.&$#//,')'>$./$3"#$99:4$)007,')3,.&4;$$!",4$'.&3,&2#4$3.$,(0)'3$.&$
3"#$)%,7,3>$./$3"#$-#&#*)3.*4$3.$1#5#7.0$&#6$0*.12'3$.03,.&4;$
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$
!"#*#$,4$7,(,3#1$/,&)&',)7$4200.*3$)&1$43)//$3,(#$)77.')3#1$3.$1#5#7.0,&-$&#6$()*+#34$%>$3"#$
-#&#*)3.*4$%#')24#$99:$()*+#34$)*#$&.3$'.&4,1#*#1$)$+#>$/.'248$*)3"#*$3"#,*$/.'24$,4$3"#$
-#&#*)3,.&$./$#&#*->;$99:4$)*#$",43.*,')77>$3*#)3#1$)4$6)43#8$6,3"$)$7.6$()*+#3$5)72#;$
V.&-@3#*($43#6)*14",0$'.434$/.*$'.&3,&2#1$43.*)-#$,&$.&4,3#$)4"$1)(4$)*#$)$()[.*$,&'#&3,5#$
3.$,&'*#)4#$23,7,4)3,.&$/.*$3"#$0.6#*$4#'3.*;$E&'*#)4,&-$99:$23,7,4)3,.&$,4$'.&4,43#&3$6,3"$
%24,&#44$)&1$-.5#*&(#&3$.%[#'3,5#4$3.$#&")&'#$23,7,4)3,.&$)&1$*#-,.&)7$\4243),&)%,7,3>]$
.%[#'3,5#4;$$
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!

"#$%&!'!()*+,-.!*/.0*12!#1+!)023!#1#%4202!

!! (56789"!6(":6;<!=!<8((>?!9@A:;!(A5":9:(A;"! 5:<B!CA9"65<!D!5A;B:;E!

A//%0-#.0*1! <&-.*)! F*%,G&!

(*.&1.0#%!99(2!

8.0%02#.0*1!

H.*11&2I!

9*G/#14!;#G&!H2I!

01!/)*+,-.!2,//%4!

-J#01!

5#13=()0*)0.4! 5023!K#-.*)2=9*GG&1.#)4!

@0LJ!F#%,&!A++! ! ! ! ! ! !

9#)/&.!81+&)%#4! "#$%&$'(!)*+&#,-.! %+/! 01222! "%#3!4$*,%3!5.6! ! )*+&#,-!.#7.-$-#-$+'!8%$93:1!,+.-!
73'3;$-!<'<%=.$.!

M&.#%2!5&-*N&)4! >$'3*<%.!)*+,3..$'(! %+/?93&! @'A'+/'! @'A'+/'! ! B$.A!;*+9!93-<%!C*$,3!;%#,-#<-$+'.1!
,<C$-<%!$'-3'.$D3!

O0*-J#)! 5(*$,#%-#*3?!;#3%! %+/! @'A'+/'! @'A'+/'! ! 4<C$-<%!$'-3'.$D31!#'A'+/'!$9C<,-.!
+;!4)BE!

E&*/*%4G&)2! "#$%&$'(!)*+&#,-.! >3&! @'A'+/'! F<*$+#.1!4393'-!G!
4+',*3-3!4+9C<'$3.!

H! I93*($'(!-3,6'+%+(=1!.$('$;$,<'-!42J!
<&D<'-<(3.1!%+($.-$,.!<'&!6<'&%$'(!
$..#3.!

O%&1+&+!9&G&1.2! "#$%&$'(!)*+&#,-.! >3&! K!L221222! 4393'-!G4+',*3-3!
4+9C<'$3.!

! ><-#*3!9<*A3-1!-3,6'$,<%%=!/3%%!
#'&3*.-++&!C*+C3*-$3.!+;!44).M!!N+-<%!
,393'-$-$+#.!#.3!K!HMO!9-C<M!!J2P!Q!
,393'-!9<*A3-!.6<*3!,+#%&!3R#<-3!
-+!L221222!-+!S221222!-+''3.!<''#<%M!!
T+-3U!!VHO21222!-+''3.!+;!44).!#.3&!
$'!F$,-+*$<!WH2P!!XX!"%<,A!4+<%!44).!
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"#$%&!'!()*+,-.!*/.0*12!#1+!)023!#1#%4202!H9*1.01,&+I!

!! (56789"!6(":6;<!=!<8((>?!9@A:;!(A5":9:(A;"! 5:<B!CA9"65<!D!5A;B:;E!

A//%0-#.0*1! <&-.*)! F*%,G&!

(*.&1.0#%!99(2!

8.0%02#.0*1!

H.*11&2I!

9*G/#14!;#G&!H2I!

01!/)*+,-.!2,//%4!

-J#01!

5#13=()0*)0.4! 5023!K#-.*)2=9*GG&1.#)4!

M&+0,G!F#%,&!A++! !! !! !! !! !! !!

9&G&1.!K&&+2.*-3! >$'3*<%!)*+,3..$'(! Y+/! @'A'+/'! 4393'-!4+9C<'$3.! !! 4+9C3-$-$+'!<(<$'.-!%+/!,+.-!;33&!
.-+,A.!8,%<=?%$93.-+'3:!<D<$%<7%3!
%+,<%%=!

9*1-)&.&!H#LL)&L#.&2I!! "#$%&$'(!)*+&#,-.! Z$(6! K!0M2!9-C<! [#<**=$'(!4+9C<'$3.! J! F<*$3&!+C-$+'.!;+*!7$'&$'(1!.+93!
$..#3.!/?!5EB1!\3'3*<%%=!6<.!.-*+'(!
C*+9$.31!93&$#9!-3*9!

9*1-)&.&!H2#1+I! "#$%&$'(!)*+&#,-.! >3&! K!LM2!9-C<! 4+',*3-3!4+9C<'$3.! L! E<'&!.#7.-$-#-31!%+/3*!7+#'&!+;!
>F51!,+9C3-$'(!<(<$'.-!'<-#*<%!
.<'&.M!E+93!C*+,3..$'(!,+.-.!
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"#$%&!'!()*+,-.!*/.0*12!#1+!)023!#1#%4202!H9*1.01,&+I!

!! (56789"!6(":6;<!=!<8((>?!9@A:;!(A5":9:(A;"! 5:<B!CA9"65<!D!5A;B:;E!

A//%0-#.0*1! <&-.*)! F*%,G&!

(*.&1.0#%!99(2!

8.0%02#.0*1!

H.*11&2I!

9*G/#14!;#G&!H2I!

01!/)*+,-.!2,//%4!

-J#01!

5#13=()0*)0.4! 5023!K#-.*)2=9*GG&1.#)4!

>*P!F#%,&!A++! !! !! !! !! !! !!

AL)0-,%.,)#%!>0G&!2,$2.0.,.&!!
D!AL)0-J&G0-#%2!

5(*$,#%-#*3! Z$(6! K!H21222! @'A'+/'! L! Z$(6!D+%#931!YF5M!!B3R#$*3.!
.$('$;$,<'-!B]G]!-+!7#$%&!*3(#%<-+*=!
,+';$&3',3M!Z<^!(++&!<(*$!*3.#%-.!

<*0%!<.#$0%02#.0*1! 4$D$%! >3&! @'A'+/'! E+$%!E-<7$%$.<-$+'!
4+9C<'$3.!

!! Y+($.-$,.!,+.-.!9<$'!$9C3&$93'-.!

Q1L01&&)&+!C0%%2! 4$D$%! Z$(6! @'A'+/'! 4$D$%!4+9C<'$3.! !! Y+($.-$,.!,+.-.!9<$'!$9C3&$93'-.1!
E+93!%+,<%!%+/!6<'($'(!;*#$-M!
B3R#$*3.!.+#'&!3'($'33*$'(!
C*+C3*-$3.!

5*#+!O#2&2! 4$D$%! Z$(6! @'A'+/'! 4$D$%!4+9C<'$3.!! !! Y+($.-$,.!,+.-.!9<$'!$9C3&$93'-.1!
E+93!%+,<%!%+/!6<'($'(!;*#$-M!
B3R#$*3.!.+#'&!3'($'33*$'(!
C*+C3*-$3.!
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!
"#$%&!R!(&)2/&-.0N&2!*1!2*-0#%S!&-*1*G0-S!&1N0)*1G&1.#%!#1+!*/&)#.0*1#%!022,&2!

(&)2/&-.0N&2! ()*-&22*)! ")#12/*).! F#%,&!A++&)!

<*-0#%! \++&!;+*!.+,$3-=!+*!"*+/'!,+<%!$.!_"<&`!
4+'.$.-3'-!/$-6!7#.$'3..!<'&!(+D3*'93'-!
+7a3,-$D3!_.#.-<$'<7$%$-=`!
4+99#'$-=!3bC3,-<-$+'.!<*3!3D+%D$'(!
)+-3'-$<%!;+*!a+7!,*3<-$+'!

)+-3'-$<%!;+*!*<$%!c!.-#&$3.!#'&3*-<A3'!c!
,#**3'-%=!'+!*<$%!-*<'.C+*-!
!

T?5!

Q-*1*G0-! 4<C<,$-=!3bC3'.31!+CC+*-#'$-=!3bC3'.3!
]$*3,-!?!d'&$*3,-!%$,3'.$'(!,+.-.!
5%*3<&=!<!,+.-!K!*3D3'#3!+CC+*-#'$-=!
4)BE!+CC+*-#'$-=!

]3;$'3!;3<.$7%3!&$.-<',3!e3,+'+9$,!<'&!
3'D$*+'93'-<%f!
)+-3'-$<%!;+*!a+7!,*3<-$+'!
g#3%!#.3?-*<'.C+*-!$9C<,-!

)+-3'-$<%!a+7!,*3<-$+'!!
>+*3!+CC+*-#'$-=!;+*!;$'3!<((*3(<-3.!KO99!
.#CC%=!-6<'!,+<*.3!<((*3(<-3!

Q1N0)*1G&1.#%! B3&#,3!*$.A!%+'(!-3*9!
B3&#,3!*3(#%<-+*=!,+.-.!
h;;.3-!+-63*!*3.+#*,3.!X![#<**=!%$,3',3.!
,+'-*<,-$'(!
"#$%&!%+'(!-3*9!.-3/<*&.6$C!,+.-!c!$9C*+D3&!
*3.+#*,3!3;;$,$3',=!c!$'C#-.!<'&!+#-C#-.!

F+%#93!c!*<$%!D.!*+<&!
EC#*!%$'3!X!d'-3*9+&<%!

B3.+#*,3!3;;$,$3',=!X!$'C#-.!<'&!+#-C#-.!
!
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(&)2/&-.0N&2! ()*-&22*)! ")#12/*).! F#%,&!A++&)!

5&2*,)-&!=!
6/&)#.0*12!

]$D3*.$-=!+;!9<-3*$<%.!c!><*A3-!.-*3<9.!?!><*A3-!
ij!
g$'3!<((*3(<-3.!+CC+*-#'$-$3.!$',*3<.$'(!eH?J!
9<*A3-!+;!!.9ejf!9<*A3-!
Y++A!<-!5EJ0Ok!;+*!<((.!.C3,$;$,<%%=!
B3R#$*3!'3/!3R#$C93'-!c!]3,A!E,*33'!
!

d'-3(*<-3&!+C3*<-$+'.!c!7<,A!%+<&$'(!
JS?0!<D<$%<7$%$-=!
]3'.$-$3.!c!7#%A1!.C3,$;$,!(*<D$-=!
>+$.-#*3!,+'-3'-!
E$9$%<*$-=!/$-6!+-63*!7=XC*+&#,-!e.='-63-$,f!
<((*3(<-3.!
!

hCC+*-#'$-$3.U!
• 4+',*3-3!e"+*<%1!Z<'.+'1!Z+%,$91!

d'&3C3'&3'-!c!,#**3'-%=!#.$'(!%+,<%!
R#<**=jf!!

• E-*#,-#*<%!g$%%.!
• B+<&!"<.3!e.C3,$;$,<-$+'!c!F$,!B+<&.l!

&3.$('!c!,$D$%!&3.$('3*.l!<CC%$,<-$+'!c!
,+'-*<,-+*.1!57$(*+#C1!Y3$(6-+'f!

• g$%%3*!9<-3*$<%!
• T+'!.-*#,-#*<%!g$%%.!
• ]#.-!E#CC*3..$+'!
• 4>5B!*39+D<%!?#.3!c!&+/'.-*3<9!9A-!
• 4+',*3-3!C*+&#,-.!c!7%+,A.1!C<D3*.!
• )<*-$-$+'$'(!+;!g5!?!"5!
• ]*<$'<(3!9<-3*$<%!c!C%#97$'(!
• g*33/<=.!c!.+#'&!7<**$3*.!
• N3*9$-3!(#<*&!

B1*P%&+L&! 4+%%3,-$+'!93-6+&.!<'&!C*+,3..3.!
4<C<,$-=!
Ib-3'-!e3,+'+9$,!D.!<%-3*'<-$D3.f!
)+-3'-$<%!;+*!A'+/%3&(3!;*+9!d'.-$-#-3!+;![#<**=!
5..+,M!!
T33&!BG]!&3D3%+C93'-!.-*<-3(=!

>3-*$,.!#'&3*.-++&!
]3;$'3!+C-$9#9!&$.-<',3!-+!+C-$9#9!9<*A3-.!

m6<-!$.!-63!%$9$-!+;!%+,<%!<CC%$,<-$+'!c!
$'&#.-*=!6+#.$'(j!g3<.$7$%$-=!+;!>3%7+#*'3!
9<*A3-j!m<'-6<'(($!&3.<%!C%<'-j!

 
 


