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!"#$%&'$()&$(*+&,)$#(-").-(/!0123()&#()(4)"+)5"#(5+%(
+,6#&+%'"'-#6(7',#&)"(&#-8+&$#9(:;#&#()&#(-#4#&)"(&#)-8,-(
*8&(%;'-(+,6#&+%'"'-)%'8,(%;)%(',$"+6#(")$<(8*()=)&#,#-->(
")$<(8*(+,6#&-%),6',.(8*(%;#(&#-8+&$#(?&8?#&%'#-(),6(
$;)&)$%#&'-%'$->(5)&&'#&-(%8(#,%&@(/#A$"+-'8,(*&87(7)B8&(
-?#$'*'$)%'8,-(6#-'.,#6(*8&(,)%+&)"(7)%#&')"-3>(),6(
+,'6#,%'*'#6()&#)-(*8&(&#+-#(),6()--8$')%#6($877#&$')"(
),6(#,4'&8,7#,%)"(5#,#*'%-9(

C'%;(-?#$')"'-%()--'-%),$#(8*(D',<(2%&)%#.@>(%;#(0+-%&)")-'),(
/'&8,(),6(-%##"3(2").(0--8$')%'8,(/0203(;)->(%;&8+.;()(
&#*',#6(-+??"@($;)',()??&8)$;(%8(-+-%)',)5'"'%@(),6("8=(
$)&58,(?&86+$%(6#4#"8?7#,%>(=8&<#6($"8-#"@(='%;(
E'$%8&'),(-%##"($87?),'#-(),6(-+??"@($;)',(?)&%,#&(
',6+-%&'#-(%8(#A?"8&#>(',(-87#($)-#-(&#F#A?"8&#>(
8??8&%+,'%'#-(%8(+%'"'-#(!0129((E)&'8+-(#,6(+-#()??"'$)%'8,-(
',(&8)6($8,-%&+$%'8,(),6(5+'"6',.(?&86+$%-()**8&6(%;#(
.&#)%#-%(?8%#,%')"(-%)&%',.(?8',%9(

:;'-(5#,$;7)&<',.(&#?8&%($)?%+&#-(),6()66-(%8(%;#($+&&#,%(
G<,8="#6.#(5)-#H()58+%(!012(='%;(%;#(?)&%'$'?),%(
$87?),'#-(',(%;#(!012(-+??"@($;)',9(:;#(!012(-+??"@($;)',(
'-(),)"@-#6(*&87(%;&##(?#&-?#$%'4#-I(
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R$:!9$-.+/&#01-2!(&.*8!

:;'-(5#,$;7)&<',.(&#?8&%(#-%)5"'-;#-(%;)%(*&87(%;#(RQ>QQQ(%8,,#-(8*(!012(?&86+$#6(
),,+)""@(',(E'$%8&')(%;#&#(;)4#(5##,("'7'%#6(48"+7#-(#**#$%'4#"@(+%'"'-#6S9(T),@(*)$%8&-(
+,$84#&#6()&#(6+#(%8(")$<(8*()=)&#,#--(8*(%;#(&#-8+&$#>(7'-+,6#&-%),6',.-(8*(%;#(&#-8+&$#(
?&8?#&%'#-(),6($;)&)$%#&'-%'$->(),6(7)B8&(5)&&'#&-(%8(#,%&@(*&87(-%)%#().#,$@($8,%&8""#6(
-?#$'*'$)%'8,-(=;'$;(;'-%8&'$)""@(?&#*#&#,$#(,)%+&)"(7)%#&')"-9(0&#)-(*8&()"%#&,)%'4#(&#+-#(
),6()--8$')%#6($877#&$')"(),6(#,4'&8,7#,%)"(5#,#*'%-(=#&#(.#,#&)""@(+,#A?"8&#69(
(
:;#(&#-+"%-(8*(%;#(5#,$;7)&<',.(-%+6@(),)"@-#6(*&87(%;&##(?#&-?#$%'4#-()&#(-+77)&'-#6(
5#"8=U(
(

• D'7'%#6(48"+7#-(8*(!012(=#&#(#**#$%'4#"@(
+%'"'-#6()%(%;#($877#,$#7#,%(8*(%;'-(?&8.&)7>(
=;#,(-8"6(G"8=(4)"+#()66H(=)-()%%&'5+%#6((

• !,#&.@($)&58,(),)"@-'-(&#-+"%-(=#&#(4#&@(
#,$8+&).',.I(

o 1##6-%8$<(7)%#&')"(#7'--'8,-()&#(Q9QQV(
%WXPF#O%8,,#(?&86+$%(

o 0..&#.)%#-(7)%#&')"(#7'--'8,-()&#(Q9QQY(
%WXPF#O%8,,#(8*(?&86+$%(

o Z"#,6#6(?&86+$%-(7)%#&')"(#7'--'8,-()&#(
Q9QQP(%WXPF#O%8,,#(8*(?&86+$%(

o W875',#6(?&86+$%(7)%#&')"-(#7'--'8,(
)&#(Q9QSP(%WXPF#O%8,,#(8*(?&86+$%(

o :8%)"(=)%#&(+-#6('-(P9YS(<D(%8(?&8$#--(
),6(7),+*)$%+&#(8,#(%8,,#(8*(!012((

• :#$;,'$)"(F(!012()&#(?88&"@(+,6#&-%886I(
78&#84#&>(E'$[8)6-(;#"6(,#.)%'4#(?#&$#?%'8,-(
','%')""@9((!012(=#&#(\X:($+&&#,%"@()66&#--#6(8&(
-?#$'*'$)""@()""8=#6(*8&(',(<#@(7)%#&')"(
-?#$'*'$)%'8,-(

• W87?#%#,$#(F(%;#&#()&#(',-+**'$'#,%(?&8B#$%-(),6($)-#(-%+6'#-(6#78,-%&)%',.(%;#(
#,4'&8,7#,%)"(),6(?#&*8&7),$#($;)&)$%#&'-%'$-(8*(!012(%8(?&84'6#($8,*'6#,$#(%8(
E'$[8)6-(

• 0$$#?%),$#(F(D8$)"(]84#&,7#,%(=#&#('6#,%'*'#6(%8(5#(%#$;,'$)""@(&'-<()4#&-#(%8(,#=(
?&86+$%-((F(6#*)+"%(%8(E'$[8)6-(-?#$'*'$)%'8,-(),6()??&84#6(?&86+$%-(

(

                                            
1 “Effective utilisation” is the sale or utilisation recoverable mineral resources into a value 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 (ESD) principles 
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W875',#6(?&86+$%(7)%#&')"-(#7'--'8,()&#(Q9QSP(%WXPF#O%8,,#(8*(?&86+$%(%;#(#7'--'8,(
&#6+$%'8,(*8&(?&86+$%-($8,%)',',.(!012($8+"6(5#(+?(%8(Q9Q^V(%WXPF#O%8,,#(8*(?&86+$%(8&(_^(
?#&$#,%(#7'--'8,(&#6+$%'8,(=;#,($87?)&#6(%8(,)%+&)"(`+)&&'#6(?&86+$%-9(\)%+&)"()..&#.)%#(
)--8$')%#6(#7'--'8,-()&#(Q9QVY(%(WXPF#O%8,,#(8*(?&86+$%

P9((
(
M8%#,%')"(%8%)"(),,+)"(#7'--'8,-(&#6+$%'8,-(*8&(
E'$%8&')>('*(!012(=#&#(+-#6(%8(6'-?")$#(,)%+&)"(
`+)&&'#6()..&#.)%#->(=8+"6(5#(5#%=##,(^>QQQ(%8(
^>aQQ(%WXPF#(*&87(%;#(RQ>QQQ(%8,,#-(8*(!012(
?&86+$#69( 
(
:;#(?&8$#--8&-(),6(4)"+#()66#&-($8,-'6#&(%;#(
%#$;,'$)"(-?#$'*'$)%'8,(5)&&'#&->("8=(#$8,87'$(4)"+#(
)66(),6(=)-%#(-%'.7)()-(<#@('7?#6'7#,%-(%8(
',$&#)-',.(+%'"'-)%'8,9((:;#($+-%87#&-($8,-'6#&(%;#(")$<(
8*(?#&*8&7),$#(-?#$'*'$)%'8,-(*8&(6'**#&#,%(
)??"'$)%'8,-()-()(5)&&'#&9(((
(
:;#($87?"#A'%@(8*(%;#(%#$;,'$)"(',*8&7)%'8,(
&#`+'&#7#,%-(7)<#-('%(6'**'$+"%(%8(#-%)5"'-;(=;)%(
7)%#&')"-()&#(&#`+'&#6(*8&(-?#$'*'$(-'%#-9(0""(
?)&%'$'?),%-(',6'$)%#6(%;)%(-'7?"#(?#&*8&7),$#(-%),6)&6->(8??8-#6(%8(?&#-$&'?%'4#(
-%),6)&6->(=8+"6()'6($877+,'$)%'8,(),6(+%'"'-)%'8,(8*(?&86+$%(8?%'8,-9 
 
b#4#"8?7#,%(%'7#('-($8,-'6#&#6()(7)B8&($877#&$')"(&'-<(*&87()(5+-',#--(?#&-?#$%'4#9((c%(
$),(%)<#(#A%#,-'4#(%'7#>(*+,6',.(),6(&#-8+&$#-(+?(*&8,%(*8&(?&86+$%(6#4#"8?7#,%>(),6(
&#-+"%-()&#(,8%(<,8=,(*8&()($8+?"#(8*(@#)&-9(
(

                                            
2 Flower, D. J. M., J. G. Sanjayana, et al. (2007). Environmental Impacts of Concrete Production and Placement. Concrete 07, 
Adelaide, Concrete Institute of Australia. 
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H-*#)'4.*1)-!

:;#(0+-%&)")-'),(/'&8,(N(-%##"3(2").(0--8$')%'8,(c,$8&?8&)%#6(/0203(=)-(*8&7#6(',(SRRQ>(
,)%'8,)""@(&#?&#-#,%-(%;#("#)6',.(-%##">($#7#,%>(`+)&&@',.(),6(-").(?&8$#--',.($87?),'#->(
=;8(;)4#()($8778,(',%#&#-%(8*(',$&#)-',.($877+,'%@>(5+-',#--(),6(.84#&,7#,%()=)&#,#--(
8*(%;#(-+?#&'8&($8,-%&+$%'8,(?&8?#&%'#->(#,4'&8,7#,%)"(),6(4)"+#()66#6(5#,#*'%-(6#&'4#6(
*&87(%;#(4)&'8+-('&8,(),6(-%##"(*+&,)$#(-").-(/c2239(0--8$')%'8,()$%'4'%'#-()&#(?&'7)&'"@(
*8$+-#6(8,($8,6+$%',.(&#-#)&$;(),6(6#4#"8?7#,%>(+,6#&-%),6',.(),6(#6+$)%',.(+-#&->(
-%)<#;8"6#&-(),6(#,.).',.(&#.+")%8&-(='%;(&#.)&6(%8(%;#(+-#-(),6(5#,#*'%-()&'-',.(%;&8+.;(
%;#(#**#$%'4#(+%'"'-)%'8,(8*(c22>(=;'$;('-()(4)"+)5"#(&#$84#&#6(&#-8+&$#9(
(
:;#()--8$')%'8,(;)-(?&#4'8+-"@('6#,%'*'#6(%;)%(',(
E'$%8&')>(+?(%8(RQ>QQQ(%8,,#-(8*(c22(?&86+$#6(),,+)""@(
;)-(,8%(5##,(#**#$%'4#"@(+%'"'-#6^(6+#(%8(%;#(?88&(
+,6#&-%),6',.(='%;',(%;#(-+??"@($;)',(',(&#.)&6-(%8(%;#(
&#-8+&$#>()&#)-(*8&(&#+-#(),6()--8$')%#6(5#,#*'%-(
d$877#&$')"(N(#,4'&8,7#,%)"e(%;)%($),(5#(6#&'4#6(
%;&8+.;()--'-%',.(',(6#4#"8?',.($+&&#,%(),6(,#=(7)&<#%(
8??8&%+,'%'#-(*8&(!"#$%&'$(0&$(1+&,)$#(2").-(/!0123(+-#9(
(
c,$&#)-',.(%;#(#**#$%'4#(+%'"'-)%'8,(8*(!012(7)%#&')"-(?&86+$#6(',(E'$%8&')(5@(aQ(?#&$#,%(
%;&8+.;('6#,%'*'#6(?8%#,%')"()--8$')%#6(',6+-%&'#->(-+$;()-($#7#,%>($8,$&#%#>(&8)6(
$8,-%&+$%'8,(),6(=)%#&(%&#)%7#,%()??"'$)%'8,-(F($8+"6(?&84'6#(+?(%8(^Q>QQQ(%WXPF#(#7'--'8,(
&#6+$%'8,-(*&87(;'.;(4)"+#()66>(;'.;(%#$;,'$)"(&'-<()??"'$)%'8,->(#9.9($#7#,%'%'8+-(
)??"'$)%'8,-9(
(
f-',.()(&#*',#6(-+??"@($;)',()??&8)$;V(=#(;)4#()'7#6(%8('6#,%'*@()(&),.#(8*(8?%'8,-(*&87(
"8=(4)"+#()66(%8(;'.;(4)"+#()66()??"'$)%'8,-9(c,%#&#-%',."@>(%;#&#('-()($8&&#-?8,6',.(
%#$;,'$)"(),6($877#&$')"(&'-<(*)$%8&(*8&(#)$;(8*(%;#-#(4)"+#()66(8?%'8,-9(:;)%('->("8=(4)"+#(
)66('-(%@?'$)""@()--8$')%#6("8=(%#$;,'$)"(&'-<>(=;#&#)-(;'.;(4)"+#()66('-("'<#"@(%8(5#(
)--8$')%#6(='%;(;'.;#&(%#$;,'$)"(&'-<9(
(
:;#(#"#$%&'$()&$(*+&,)$#(/!013(-%##"(?&86+$%'8,(?&8$#--(+-#6()%(X,#2%##">(D)4#&%8,(;)-(
?8%#,%')"(%8(.#,#&)%#(+?(%8(RQ>QQQ(%8,,#-(8*(!012(),,+)""@9(!012('-(%;#(5@F?&86+$%()*%#&(
-%##"(-$&)?(),6(*"+A#-()&#()66#6(%8()(&#*&)$%8&@("',#6($+?F-;)?#6(4#--#"9(:;'-(4#--#"(;)-()("'6(
%;&8+.;(=;'$;($)&58,(#"#$%&86#-()&#(?)--#69(0,()&$('-(',6+$#6(5#%=##,(%;#(-$&)?(),6(
#"#$%&86#-(),6(%;#(&#-+"%),%(;#)%(.#,#&)%#6(7#"%-(-$&)?(),6(*"+A#-9(:;#(78"%#,(-%##"(),6(
!012(d5@F?&86+$%e()&#(-#?)&)%#6(5#*8&#(?&8$#--',.(%;#(78"%#,(-%##"(',%8(4)&'8+-(*','-;#6(
?&86+$%-9((
(

                                            
3 “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 
4 Woodhead, A. Guidelines to Sustainability in Supply Chains (2009) www.linkstrategy.com.au 
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0-(5@F?&86+$%-(*&87(%;#(-%##"(7)<',.(?&8$#--#->(!012(?&86+$%-()&#()(&#-+"%(8*(%;#(-)7#(
`+)"'%@(?&8$#--($8,%&8"-(),6(786#&,(%#$;,8"8.@(+-#6(%8()$;'#4#(;'.;(`+)"'%@(7#%)"(
?&86+$%-9(0-(?&86+$%-(8*(),(',6+-%&')"(7),+*)$%+&',.(?&8$#--(%;#($8,-'-%#,$@(8*($;#7'-%&@(
),6(`+)"'%@(8*(-").(?&86+$%-('-(),('7?8&%),%($;)&)$%#&'-%'$9(

(
1&87()(,)%'8,)"(?#&-?#$%'4#>(*'&-%(%'#&(&#4#,+#-(
5#%=##,(%;#(.#,#&)%8&(),6(?&8$#--8&()&#(&#?8&%#6(%8(
5#(ghSVQ(7'""'8,(),,+)""@(*&87(-8($)""#6(G=)-%#-H9(:;#(
&#+-#(),6O8&(&#$84#&@(8*(P9_S(T%?)(8*(c22()$&8--(
0+-%&)"')('-()(-+$$#--(-%8&@(%;)%(;)-(,8%(%&),-")%#6(',%8(
E'$%8&')9(W;)""#,.',.(?)&%'$'?),%-(),6(?8%#,%')"(+-#&-(
)58+%(%;#(G"8=($)&58,H(8??8&%+,'%'#-(=;'$;($8+"6(5#(
#A?"8'%#6(*&87(?&8$#--',.(!012(',%8(,#=F+-#(
8??8&%+,'%'#-(=;'$;(7)A'7'-#(%;#'&(',;#&#,%(`+)"'%'#-(
&#`+'&#-(-'.,'*'$),%(+,6#&-%),6',.(8*(%;#(5)&&'#&-(%8(
#,%&@9(:;'-(5#,$;7)&<',.(-%+6@(#-%)5"'-;()(5)-#"',#9(

(
P+$!%&#*1.1%&-*8(
:;#(5#,$;7)&<',.(786+"#-(',48"4#6(-#4#&)"(-#$%8&-(8*(%;#(c22(-+??"@($;)',(),6()&#(6#*',#6(
',(%;#(.&8+?',.-(5#"8=9((:;#-#(.&8+?-()&#(,8%(6'-$&##%(='%;(-87#(?)&%'$'?),%-(&#?&#-#,%',.(
',%#&#-%-(%;)%($&8--(-#$%8&-9(
(

• "#)'4.$#!i(7#),-()($87?),@(=;8-#(?&'7)&@(5+-',#--('-(%8(?&86+$#(-%##"(?&86+$%->(
),6(!012()-()(5@F?&86+$%(i(=;8(-+??"'#-(!012(%8()(4)"+#()66#&-(8&($+-%87#&-9((

• L&54$!&''$#(i(7#),-()($87?),@(=;8(?&8$#--#->(7'A#->(5"#,6->(8&(8%;#&='-#(
',$8&?8&)%#-(!012(',%8()(7)%#&')"(*8&(-+??"@(%8($+-%87#&-9(0(4)"+#()66#&(5&',.-(
',%#""#$%+)"(?&8?#&%@(%8(!0129((

• ;48*)/$#(i(+-#(8&(7),+*)$%+&#(?&86+$%-(%;)%(',$8&?8&)%#(!012(*8&(%;#'&(+,'`+#(
?;@-'$)"(8&($;#7'$)"(?&8?#&%'#-9(

• D$8$&#.+$#8!i(?&84'6#(&#-#)&$;(-+??8&%(%8(%;#(-#$%8&()%(4)&'8+-(-%).#-(8*(%;#(-+??"@(
$;)',(

X%;#&(?)&%'$'?),%-(%;)%()&#(,8%(&#?&#-#,%#6(',(%;#(*8""8=',.(%)5"#(',$"+6#(2+-%)',)5'"'%@(
E'$%8&')>(!WXFZ+@(),6(!M0(i(!,4'&8,7#,%(M&8%#$%'8,(0.#,$@9(:;#-#(?)&%'$'?),%-(=#&#(
4'#=#6()-(G#,)5"#&-H(),6(-?),()$&8--()""(?)&%-(8*(%;#(-+??"@($;)',9(

"#)'4.$#! L&54$!&''$#! ;48*)/$#! D$8$&#.+$#8!
(
F(X,#2%##"(

(
F(j)&-$8(T#%)"-(M%@(D%6(
F(W#7#,%(0+-%&)"')(D%6(
F(Z"+#(W'&$"#(28+%;#&,(W#7#,%(
F(c,6#?#,6#,%(W#7#,%(N(D'7#(M%@(D%6(
F(0+-%&)"'),(2%##"(T'""(2#&4'$#-(
(

(
F(E'$[8)6-(
F(j8"$'7(M%@(D%6(
F(C@,6;)7(W'%@(W8+,$'"(
F(]#8?"8@7#&(0""'),$#(

(
F(f,'4#&-'%@(8*(:#$;,8"8.@>(
2@6,#@(
F(:;#(f,'4#&-'%@(8*(T#"58+&,#(
F(W2c[X(
F(T8,)-;(f,'4#&-'%@(
F(0[[Z(]&8+?(
F(2=',5+&,#(f,'4#&-'%@(8*(
:#$;,8"8.@(

Table 1 - Participant Groups(

P+18!8*4':!$8*&9518+$8!

9&8$51-$!1-()#/&*1)-!

&9)4*!5)Q!.&#9)-!

)%%)#*4-1*1$8!()#!E>M7N!

*+$!.4##$-*!8*&*$!)(!*+$!

1-'48*#:!&-'!9&##1$#8!*)!

/&#0$*!'$G$5)%/$-*O!
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,$-.+/&#01-2!7.)%$!

!"#$%#&"'(')'*+$
:;#(85B#$%'4#(8*(%;#(5#,$;7)&<',.(),)"@-'-a('-(%8I(
(

• !-%)5"'-;(6)%)()58+%($+&&#,%(?&)$%'$#-(',(PQQROSQ9(((
• c,$&#)-#($)?)$'%@(8*(5+-',#--(%8(+,6#&-%),6(%;#('7?)$%-(8*(%;#'&($+&&#,%(?&86+$%(

-%&#)7-(),6(?8%#,%')"(#**'$'#,$@(8??8&%+,'%'#-(
• c,*8&7(6#$'-'8,F7)<#&-()58+%(8?%'8,-(*8&(?&86+$%(6'4#&-'*'$)%'8,(),6("8=F$)&58,(

?&86+$%-((
!

:;#(`+),%'%)%'4#(5#,$;7)&<',.(6)%)('-()"-8(-+??8&%#6(5@(`+)"'%)%'4#(6)%)(6#4#"8?#6(6+&',.(
%;#(=8&<-;8?-9(b)%)(6#*','%'8,-()&#(6&)=,(*&87(2+-%)',)5'"'%@(E'$%8&')H-(?#&*8&7),$#(kMc-9(
:;#(5#,$;7)&<',.(-%+6@(',$8&?8&)%#-(6)%)(*&87(58%;(!"#$%"&(/M&86+$#&-3(),6('()*+,%"&(
-8+&$#-(/#A%#&,)"(-%+6'#-(),6(',6+-%&@(&#?8&%-39(-"#$%"&.,%/%.'*0")('(),6()--8$')%#6(
#A%#&,)"'%'#-(',$"+6#U((
(

• [)=(7)%#&')"->(%&),-?8&%>(*+#"-(),6(#"#$%&'$'%@(*&87(
8?#&)%'8,-(',(E'$%8&')9((

• 0--8$')%'8,(6)%)(),6(),#$68%)"(<,8="#6.#(.)',#6(
6+&',.(%;#(=8&<-;8?-(/#,#&.@(+-#>(5+-',#--(6&'4#&->(
$;)&)$%#&'-%'$-(8*(.#8.&)?;@(O(?&86+$%'8,(O(7)%#&')"-(
#%$93(

• c,4'%#6(#A?#&%-(='%;(-?#$')"'-%(?&#-#,%)%'8,-(%8(%;#(
.&8+?9(

.
1()*+,%"&.,%/%(-8+&$#-()&#()--8$')%#6(#,#&.@>(%&),-?8&%(),6(7)%#&')"(',?+%-(+-#69(:;#(6)%)(
),)"@-'-('-($)%#.8&'-#6(',%8(%;&##(/^3(5#,$;7)&<',.(*)$%8&->(,)7#"@(),(!7'--'8,(),)"@-'->(
M&86+$%(),)"@-'-(),6(M#&-?#$%'4#(),)"@-'-U(
(

• E/1881)-8!&-&5:8186!!012()&#($)%#.8&'-#6(',%8(%;&##(.&8+?-U(*##6-%8$<>()..&#.)%#->(
5"#,6#6(?&86+$%-9(18&(#)$;(8*(%;#-#(.&8+?-(),(),)"@-'-(8*(#,#&.@>(=)%#&>(),6(
%&),-?8&%('-(&#?8&%#6()-($)&58,(#7'--'8,-(?#&(%8,,#(8*(!0129(!7'--'8,(),)"@-'-(
'6#,%'*'#-(#,#&.@(+-#(6+&',.(!012(?&86+$%'8,>($8""#$%'8,(),6(7#%)"(&#$84#&@(&#-+"%',.(
',(*##6-%8$<-(?&'8&(%8(%;#(4)"+#()66',.(?&8$#--9(/Z"+#(58+,6)&@("',#39(

• "#)'4.*!&-&5:8186(:;#(?&86+$%(),6(7)&<#%(6)%)()&#(6'-%',.+'-;#6(8,(%;#(5)-'-(8*(
%;#'&(#A%#,%(8*(4)"+#()66',.()%%&'5+%#->($)%#.8&'-#6()-(;'.;>(7#6'+7(8&("8=(4)"+#()66(
),6()&#(*+&%;#&($")--'*'#6(',%8()--8$')%#6(?&86+$%($)%#.8&'#-9(M&86+$%(),)"@-'-(
'6#,%'*'#-(%;#(!012(-+??"@($;)',(58+,6)&'#-(',$"+6',.(%;#(?&8$#--8&O4)"+#()66#&(
-#$%8&(/]&#@(58+,6)&@("',#39(

• "$#8%$.*1G$!&-&5:8186(:;#(?)&%'$'?),%-H()--#--7#,%(8*(<#@(#$8,87'$>(-8$')"(),6(
8?#&)%'8,)"('--+#-(5)-#6(8,(=8&<-;8?(6)%)(),6($)?%+&#6(*&87(?)&%'$'?),%-9(

                                            
5 Woodhead, A., Cornish, P. Slavich, P., (2000) Multi-stakeholder Benchmarking. Australian Journal of 
Experimental Agriculture 40: 595-607 

P+18!9$-.+/&#01-2!

#$%)#*!

1-.)#%)#&*$8!'&*&!

(#)/!9)*+!%#1/&#:!

&-'!8$.)-'&#:!

8)4#.$8O!
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M#&-?#$%'4#(),)"@-'-(6&)=-(8,(?)&%'$'?),%(4'#=-(*&87(%;#(#,%'&#(-+??"@($;)',(
/6#*',#6(5@(?)&%'$'?),%-(=;8()%%#,6#6(=8&<-;8?-()584#3(/]&##,(58+,6)&@("',#39(

(
!)$;(-#$%8&(;)-(6)%)(5)-#6(8,()(6#*',#6(-+??"@($;)',(58+,6)&@(/-##(1'.+&#(S>(Z#,$;7)&<',.(
.&8+?-(5#"8=39((
(

 
Figure 1 - ASA Benchmarking Groups 

!

E5$.*#1.!&#.!(4#-&.$!85&28!

"#)'4.*1)-!"#).$88!

18&(!012(%8(5#(8*(4)"+#(%8(%;#(.#,#&)%8&>(?&8$#--8&>(4)"+#()66#&(8&($8,-+7#&>(%;#&#(7+-%(5#(
),(#$8,87'$(&#+-#(*8&(%;#(7)%#&')">(),6(%;#(7)%#&')"(7+-%(5#(?&'$#F$87?#%'%'4#(),6(8**#&(
-87#(8%;#&(5#,#*'%(/#9.9(&#6+$#6(#,4'&8,7#,%)"('7?)$%-3().)',-%(78&#($8,4#,%'8,)"(&)=(
7)%#&')"-(*8&(?8%#,%')"()??"'$)%'8,-9(:;'-(',*8&7)%'8,($),(5#(+-#6(%8($87?)&#(&#-8+&$#(
?&8$#--',.(8?%'8,->(#9.9(;8=(!012(?&8$#--#-(),6()--8$')%#6(#7'--'8,-($87?)&#().)',-%(
,)%+&)"(7)%#&')"-(),6(%;#()--8$')%#6(#,#&.@(),6(?&8$#--',.(',?+%-H(J$)&58,(*88%?&',%9K((
(
M&8$#--#-(),6()--8$')%#6(#7'--'8,-(8*(%;#(-%##"(7'""H-(/]#,#&)%8&H-3(?&'7)&@(?&86+$%-()&#(
5#@8,6(%;#(-$8?#(8*(%;'-(-%+6@>()$$8&6',."@(,8%(&#"#4),%(%8(%;#(?&8B#$%()'7-(8*(%;'-(
?)&%,#&-;'?(?&8.&)7(*8&(!012(5#',.(5@F?&86+$%-9((
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:;#(*8""8=',.(*'.+&#('""+-%&)%#-(%;#(%@?'$)"(*"8=(*8&(%;#(7),+*)$%+&',.(?&8$#--9(1'.+&#(P(i
2&!#)%3.4561.!"*,0)/#*+.!"*)(''.*8$+-#-(8,(%;#(!012(?&8$#--',.(),6(;),6"',.(-@-%#7-(),6(
#7'--'8,-()%%&'5+%)5"#(*8&(#)$;(-%#?(',(%;#(?&8$#--9(
(

(

 
 

Figure 2 - EAFS Production Process!

(
7*&2$8!)(!E>M7!%#)'4.*1)-!

b+&',.(%;#(?&'7)&@(-%).#-(8*(%;#(#"#$%&'$()&$(*+&,)$#(/!013(?&8$#-->(-%##"(-$&)?>("'7#(/*"+A#-3>(
$8<#(/*+#"3(),6(T).,#-'+7(XA'6#(/T.X3()&#()66#6(%8()(&#*&)$%8&@("',#6($+?F-;)?#6(4#--#"9(
0,()&$('-(',6+$#6(5#%=##,(%;#(-$&)?(),6(#"#$%&86#-(),6(%;#(&#-+"%),%(;#)%(.#,#&)%#6(7#"%-(
-$&)?(),6(*"+A#-9((T8"%#,(-").>(5#',.()(5@F?&86+$%(8*(%;#(-%##"(7'""(?&8$#--(,##6-(%8(5#(
&#784#6(*&87(%;#(-%##"9(
(
!012(/5@F?&86+$%3()&#(-#?)&)%#6(5#*8&#(*+&%;#&(?&8$#--',.(%;#(78"%#,(-%##"(',%8(4)&'8+-(
*','-;#6(?&86+$%-9(:;#(-").(.#,#&)%#6(',(%;#(!01(?&8$#--#-()$$8+,%-(*8&()??&8A'7)%#"@(SPQ(
l(SaQ(<.(?#&(%8,,#(8*(-%##"(?&86+$#69(0,8%;#&(5@F?&86+$%(',(&#")%'4#"@(-7)""(`+),%'%@('-(
D)6"#(1+&,)$#(2").(/D123(=;'$;('-(#`+)"(%8(^Q(<.(?#&(%8,,#(8*(-%##"(?&86+$#69((
(
3$*&5!D$.)G$#:!"5&-*!

!012(),6(D12(?&8$#--(*"8=-()&#(-;8=(',(1'.+&#(P9((M&8$#--#-(='%;',(%;#(5"+#(-;)6#6(
58+,6)&@()&#(.#,#&)""@()%%&'5+%)5"#(%8(%;#(?&'7)&@(8?#&)%'8,-9(b+&',.(%;#(&#784)"(8*(%;#(
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!012>()(-7)""(`+),%'%@(8*(-%##"(='""(5#(?8+&#6(8**()%(%;#(-)7#(%'7#9(:;'-(?&)$%'$#(#,-+&#-(,8(
-").(8&('7?+&'%'#-(&#7)',(',(%;#(-%##"(?&'8&(%8(*+&%;#&(?&8$#--',.(',%8(4)&'8+-(*','-;#6(
?&86+$%-9(0$$8&6',."@>(-7)""(5+%(4)"+)5"#(`+),%'%'#-(8*(-%##"(,##6(%8(5#(&#$84#&#6(*&87(%;#(
!0129(
(
!012(),6(D12()&#($8""#$%#6(*&87(%;#(%'??',.(5)@-(),6(?&8$#--#6(%;&8+.;(%;#(GT#%)"(
[#$84#&@(M"),%H(/T[M39((0-(%;#(?&8$#--(,)7#(-+..#-%->(7#%)"($8,%)',#6(='%;',(%;#(-").('-(
&#784#6()*%#&($&+-;',.(',(7#%)""'$(-#?)&)%'8,(?"),%(+-',.(7).,#%-9((T#%)"(&#$84#&#6('-(
&#$@$"#6(5)$<(%8(%;#(-%##"(7'""(*+&,)$#9(
(
>22#$2&*$!"#).$881-2!"5&-*!

X,$#(%;&8+.;(%;#(T[M>(!012('-(&#*#&&#6(%8()-(%;#(?&'7)&@(
G*##6-%8$<H>(=;'$;($),(5#(*+&%;#&(?&8$#--#6(',%8(-7)""#&(-'m#(
*&)$%'8,-(%;&8+.;(%;#(,#A%($&+-;',.(),6(-$&##,',.(?"),%9(:;#(?&86+$%(
8+%?+%-(8*(%;'-(?&8$#--()&#(&#*#&&#6(%8()-(-'m#6(G)..&#.)%#-H9((:;#-#(
)..&#.)%#-($),(5#(5"#,6#6(',%8(4)&'8+-(*','-;#6(?&86+$%-(%8(
$+-%87#&(-?#$'*'$)%'8,-(8&(&#`+'&#7#,%-9(:;#-#(?&8$#--#-()&#(-;8=(
',(1'.+&#(P>($8,%)',#6(='%;',(%;#(&#6(?&8$#--(58+,6)&@9(((
(
0-(5@F?&86+$%-(='%;',(%;#(-%##"(7)<',.(?&8$#--#->(!012(?&86+$%-()&#(
)(&#-+"%(8*(%;#(-)7#(`+)"'%@(?&8$#--($8,%&8"-(),6(786#&,(%#$;,8"8.@(
+-#6(%8()$;'#4#(;'.;(`+)"'%@(7#%)"(?&86+$%-9(0-(?&86+$%-(8*()(
7),+*)$%+&',.(?&8$#--(%;#($8,-'-%#,$@(8*($;#7'-%&@(),6(`+)"'%@(8*(
-").(?&86+$%-('-()(*#)%+&#9(
(
;+&#&.*$#18*1.8!&-'!"#)%$#*1$8!

:;#(%@?'$)"($;#7'-%&@(8*(!012>()*%#&()??&8?&')%#($8,6'%'8,',.(),6(=#)%;#&',.>('-(-;8=,(',(
*8""8=',.(%)5"#(='%;(&),.#-(8*(P(-%),6)&6(6#4')%'8,-9((:;#-#(&#-+"%-(.#,#&)""@($87?)&#(=#""(
='%;(8%;#&(,)%+&)"(`+)&&'#6(7)%#&')"-(+-#6(='6#"@(%;&8+.;8+%(0+-%&)"')Y9((W;#7'$)"(%#-%',.(
$8,6+$%#6(5@(%;#()--8$')%'8,(84#&(%;#(?)-%(Sa(@#)&-(;'.;"'.;%-(%;#("8=($8F#**'$'#,%(8*(
4)&')%'8,(',;#&#,%(',(-")._9((
(

                                            
6 ASA (2002). A Guide to the Use of Slag in Roads. Revision 2. Wollongong, Australasian (iron & steel) Slag Association Inc. 
7 Heidrich, C. and S. Ritchie (2007). Possible inter-jurisdictional approaches to Waste reclassification. Sustainability, 
Construction Materials and your Bottom Line, Sydney, NSW, Australia, Australasian (iron & steel) Slag Association Inc. 
  
 

E>M7!%#)'4.*8!&#$!

&!#$845*!)(!*+$!

8&/$!W4&51*:!

%#).$88!.)-*#)58!

&-'!/)'$#-!

*$.+-)5)2:!48$'!

*)!&.+1$G$!+12+!

W4&51*:!/$*&5!

%#)'4.*8O 
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Table 2 - EAFS Chemistry!

18$+-',.(8,(%;#(")&.#-%(5@F?&86+$%(48"+7#(i(!012(i(%;'-(5#,$;7)&<',.(-%+6@(-#%(8+%()(
-@-%#7(58+,6)&@(&)%'8,)"#(%8('6#,%'*@(%;#(5)-#"',#(G$)&58,(*88%?&',%H()%%&'5+%)5"#(%8(%;#(
?&86+$%'8,(8*(S(%8,,#(!0129(f-',.(%;#()584#(G!012(M&86+$%'8,(M&8$#--H(6').&)7(%;#(-%+6@(
*8$+-#-(8,(%;#(%;&##(-%).#-U(7#%)"(&#$84#&@(?"),%>(*##6-%8$<(),6()..&#.)%#-(/=;'$;(
',$8&?8&)%#-(?&8?8&%'8,-(8*(D1239(
(
!012(?&86+$#6(',(E'$%8&'),(-%##"(7'""-()&#(%@?'$)""@(.&#@(',($8"8+&9((X,$#(?&8$#--#6>($&+-;#6(
?)&%'$"#(G)..&#.)%#-H($),(&),.#(',(-'m#(8&()($875',)%'8,(8*(n_Q77>(PQ77>(SV77>(SQ77(
),6(n_FQ779(0..&#.)%#-(;)4#()(4#-'$+")&()??#)&),$#(8&(;8,#@F$875(-%&+$%+&#(i(?&84'6',.(
)(;'.;#&(-+&*)$#()&#)(%;),(%&)6'%'8,)"(`+)&&'#6()..&#.)%#-9((((
(

(
(

  
 

Figure 3 - Typical EAFS products 

C;#,($87?)&#6(='%;(,)%+&)"()..&#.)%#->(!012()&#()??&8A'7)%#"@(SQFPQ(?#&$#,%(;#)4'#&(
6+#(%;#(7)%#&')"H-(?)&%'$"#(6#,-'%@(8*(5#%=##,(^>^QQ(%8(^>VQQ(<.O7^9((C#%Ob&@(-%&#,.%;('-(
;'.;#&()%(5#%=##,(PVQ(%8(^QQ(<\(=;'$;(&#-+"%-(',(',$&#)-#6(6+&)5'"'%@(*#)%+&#-(*8&(&8)6(
$8,-%&+$%'8,(?)4#7#,%(-+&*)$',.()??"'$)%'8,-9((1+&%;#&(%#$;,'$)"(6#%)'"->($;)&)$%#&'-%'$->(
?&8?#&%'#-(),6(%#-%(&#-+"%-($),(5#(*8+,6(',(%;#()--8$')%'8,-(?+5"'-;#6(.+'6#-(68=,"8)6)5"#(
*&87(%;#(020(=#5-'%#o9 

                                            
8 http://www.asa-inc.org.au/techguides.shtml 
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,$-.+/&#01-2!>-&5:818!

,-&.'/-)$01'(23&.'/$-/($4&.).5-&.'/$6-&-$
:;#()--8$')%'8,(),,+)""@($8""#$%-(',*8&7)%'8,(&#.)&6',.(c22(i(,)7#"@(?&86+$%'8,(),6(-)"#-(
5@(7#75#&-(),6(,8,F7#75#&-(*8&(#)$;($)"#,6)&(@#)&9(c,*8&7)%'8,(?&84'6#6(5@(7#75#&-(
),6(,8,F7#75#&-('-($8"")%#6(),6(%;#,()..&#.)%#6(',%8()(,)%'8,)"(-#%(8*(&#-+"%-(),6(',$"+6#(
c22(?&86+$%'8,("#4#"->(),6(,87',)%#6(+-#-(*8&()""(-").(?&86+$%-9(
(
18&(%;#($)"#,6)&(?#&'86(p),+)&@(%8(b#$#75#&(PQQR>(oQ(?#&$#,%(8*()""(c22(?&86+$#6(=#&#(
+%'"'-#6(='%;',(4)&'8+-($'4'"(),6($8,-%&+$%'8,()??"'$)%'8,-(%;&8+.;8+%(0+-%&)")-')9(:;#(-+&4#@(
&#-+"%-(',$"+6#()""(.#,#&)%8&-(/'&8,(N(-%##"(?"),%-3>(7)&<#%#&-(/?&8$#--',.(),6(4)"+#()66',.(
$87?),'#-3>(),6($+-%87#&-(*8&(%;#(%8%)"(?&86+$%'8,(),6(&#-+"%',.(-)"#-(5@(#)$;(#,6(+-#9(
C;#&#(&#`+'&#6>(6)%)('-(-+??"#7#,%#6(='%;('7?8&%)%'8,(6)%)(),6(8%;#&(-#$8,6)&@(6)%)(
-8+&$#-(*8&()$$+&)$@(?+&?8-#-(
(
18&(%;#(?#&'86>(^9V(T%(/7'""'8,(%8,,#-3(8*('&8,(),6(-%##"(-").(?&86+$%-(=#&#(?&86+$#6(='%;',(
0+-%&)")-')(/0+-%&)"')(),6(\#=(q#)"),639(
(

• 1&87(%;#(c22(?&86+$#6>(-87#(P9_S(T%(8&(oQ(?#&$#,%(
;)-(5##,(#**#$%'4#"@(+%'"'-#6(d-8"6(8&(&#+-#6(*8&(
-87#(5#,#*'$')"(+-#e(

• X,(?#&($)?'%)(5)-'->(%;'-(#`+)%#-(%8(SP^(<.-(?#&(
?#&-8,(&#$@$"#6(8&(&#+-#6(

• PQ(?#&$#,%(8&(Q9Y_S(T%(=)-(+-#6(',($#7#,%'%'8+-(
)??"'$)%'8,-(i(G;'.;(4)"+#()66H(djE0eR(

• Vo(?#&$#,%(8&(S9YV(T%(=)-(+-#6(',(,8,F$#7#,%'%'8+-(
8&(&8)6($8,-%&+$%'8,()??"'$)%'8,-(iG7#6'+7(4)"+#(
)66H(dTE0eSQ(

• SP(?#&$#,%(8&(Q9^R(T%(=)-(',(.#,#&)"($'4'"(8&(*'""()??"'$)%'8,-(i(G"8=(4)"+#()66H(dDE0eSS(

c,(-+77)&@(%;#(&#$84#&@(),6(&#+-#(8*(c22(?&84'6#(-'.,'*'$),%(?8-'%'4#(#,4'&8,7#,%)"(
'7?)$%->(',$"+6',.(&#-8+&$#($8,-#&4)%'8,(),6(',(%;'-($)-#>(%;#(&#6+$%'8,(8*(.&##,;8+-#(.)-(
#7'--'8,-SP(*&87(%;#(?&8$#--',.(8*(4'&.',(&#-8+&$#-9(18&(#A)7?"#(*&87(%;#(+-#(8*(Q9Y_S(T%(
',($#7#,%'%'8+-()??"'$)%'8,-(i(G;'.;(4)"+#()66H(djE0e()??&8A'7)%#"@(VVQ>QQQ(%WXPF#(=#&#(
)5)%#6(',(PQQR(*&87(%;#(+-#(8*(c229(

(
M")$',.(%;#()584#(,)%'8,)"(?&86+$%'8,(),6(+%'"'-)%'8,-(6)%)(',%8()(E'$%8&'),(-%)%#($8,%#A%>(
*&87(%;#(YRQ>QQQ(%8,,#-(8&(PQ(?#&$#,%(,8%(#**#$%'4#"@(+%'"'-#6()$&8--(0+-%&)")-')(%;#(
#-%'7)%#6(RQ>QQQ(%8,,#-(?&86+$#6(',(E'$%8&')($8,%&'5+%#-(%8(%;'-(+,6#&+%'"'-#6(48"+7#-9(
[#)-8,-(*8&(%;'-(?88&(+%'"'-)%'8,("#4#"()&#(*+&%;#&(6'-$+--#6(',(%;#(*8""8=',.(-#$%'8,-(-+$;()-(

                                            
9 HVA – High Value Add – means where ISS materials are sold for > (more than) $100/tonne  
10 MVA – Medium Value Add – means where ISS materials are sold for between $10-$100/tonne 
11 LVA – Low Value Add – means where ISS materials are sold for < (less than) $10/tonne 
12 Heidrich, C., I. Hinczak, et al. (2006). GGBFS lowering Australia’s greenhouse gas emissions profile. Global Slag 
Conference, Bankok, Thailand, GBC. 
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$-G1#)-/$-*&5!

1/%&.*8O 
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?&86+$%-(),6(?8%#,%')"(#,6(+-#()??"'$)%'8,-(),6(?)&%'$'?),%()%%'%+6#-(%8('--+#O-(%;)%('7?)$%(
8,(#**#$%'4#(+%'"'-)%'8,(8*(!012(',(E'$%8&')9((

7/#1*+$-/-)+5.5$
18&(%;#($-$#2:!.&#9)-!&-&5:818>(!012()&#($)%#.8&'-#6(',%8(%;&##(.&8+?-(5)-#6(8,($;#7'$)"(
),6(?;@-'$)"($;)&)$%#&'-%'$(6'**#&#,$#-U((
(

• 1##6-%8$<(/T[M3(

• 0..&#.)%#-(

• Z"#,6#6(?&86+$%-(

18&(#)$;(8*(%;#-#(.&8+?-(),(),)"@-'-(8*(#,#&.@>(=)%#&>(%&),-?8&%>(&#?8&%#6()-($)&58,(
#7'--'8,->('-(?&84'6#6(5)-#6(8,(%;#(6'**#&#,%(?&8$#--',.(-%).#-(),6(',?+%-(&#`+'&#69(
(
:;#(#,#&.@($)&58,(),)"@-'-('-(5)-#6(8,(6'#-#">(#"#$%&'$'%@(),6(8%;#&(#,#&.@()$%'4'%@(6)%)(*8&(
%;#(?#&'86(PQQR9((c%(-;8+"6(5#(,8%#6(%;#-#(6)%)(;)4#(,8%(5##,(G%;'&6(?)&%@(4#&'*'#6H(5#',.(
5#@8,6(%;#(-$8?#(8*(%;#(-%+6@9(28+&$#-(8*(.&##,;8+-#(.)-(#7'--'8,-('6#,%'*'#6(',$"+6#6U(
(

• b'#-#"($8,-+7?%'8,(/2$8?#(S(#7'--'8,-3(

• !"#$%&'$'%@($8,-+7?%'8,(/2$8?#(P(#7'--'8,-3(

\8(;#)%(&#$84#&@(8&()--8$')%#6(#,#&.@(?&86+$%'8,(6)%)(;)-(5##,(?&84'6#6(+,6#&(%;#(-$8?#(
8*(%;#(8?#&)%'8,->(=;'$;($8+"6(5#(+-#6>(%8(*+&%;#&(8**-#%(#7'--'8,-9(f-',.(?&84'6#6(#,#&.@(
+-#(6)%)(*8&(%;#(?&86+$%'8,(@#)&(*8&(PQQR>($)"$+")%#6(*8&(6'&#$%(),6(',6'&#$%(#7'--'8,(
*)$%8&->(%;#()4#&).#(#7'--'8,()--8$')%#6(='%;(%;#($8""#$%'8,>(?&8$#--',.(),6(%&),-?8&%(+?(%8(
)(6'-%),$#(8*(SQ(<'"87#%&#-(='%;',(%;#(7),+*)$%+&',.O?&8$#--',.(-'%#(8,#(%8,,#(8*(!012('-(
-;8=,(',(2%73(8.9.:(#;</(,.%=("%;(.($#''#*+.>%)/*"'.>*".*+(./*++(.*>.45619(
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!

 Electric Arc Furnace Slag (EAFS) 
  Feedstock (MRP) Aggregates Blended mix Combined 
Inputs CO2-e/t % CO2-e/t % CO2-e/t % CO2-e/t % 
                  
Transport emissions 0.001 35.37% 0.002 36.86% 0.001 46.69% 0.005 38.28% 
Electricity emissions 0.003 64.63% 0.004 63.14% 0.001 53.31% 0.007 61.72% 

         
Total tCO2-e/tonne 0.004 100.00% 0.006 100.00% 0.002 100.00% 0.012 100.00% 

         

Water usage 
KL/tonne 1.89  0.61  0.11  2.61  

         
Transport (fuel)  = transport emissions, up to 10kms (FIB)    
Electricity (kWh)  = energy emissions used to collect/transfer/process materials   

 

Table 3 - Weighted average emission 

 
"#$!%$&#'()!*+(!,*-,.-*&/'+)!0'1!*--!21$$+#'.)$!2*)!$%/))/'+)!*1$!*)!)3$,/0/$(!/+!&#$!4*&/'+*-!51$$+#'.)$!6,,'.+&)!74568!9*,&'1):!
;.+$!<==>?!"#$!)@)&$%!A'.+(*1/$)!%$&#'('-'2@!/)!A*)$(!'+!!"#$%#&'()*+(),+)!#-&./0()"1)/2+)345567+)*/8")819$:;)<<=>?)@AB"%#-C)
D981%/2#/E8)<%""-'A98")</8)"F#88#A-8)G%AH#2"+!
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=&1%!,*/!#2:.!%&'!51:5):1%'-!'2'$3.!1%%$,4)%14:'!>':'5%$,5,%.!)*'?!+#$!;1213';'2%!12-!
&12-:,238!!=#!%&,*!'2-/!'2'$3.!12-!1**#5,1%'-!';,**,#2!&1N'!4''2!155#)2%'-!+#$!,2!%&'!
121:.*,*!)*'!01%'$!();(*!#2*,%'8!91%'$!)*'!('$!%#22'!#+!($#-)5%!;12)+15%)$'-!,*!51(%)$'-!
,2!%&,*!4'25&;1$6,23!$'(#$%!+#$!+)%)$'!01%'$!'++,5,'25.!#$!$'-)5%,#2!($#3$1;*8!
!
)*$%+,&"*"-,(.(&/.*0.*+( 
G*!-,*5)**'-!($'N,#)*:./!($#5'**'*!12-!1**#5,1%'-!';,**,#2*!#+!%&'!*%'':!;,::?*!PQ'2'$1%#$?*R!
($,;1$.!($#-)5%*!1$'!4'.#2-!%&'!*5#('!#+!%&,*!*%)-.!12-!155#$-,23:.!2#%!$':'N12%!%#!%&'!
($#S'5%!1,;*!#+!%&,*!(1$%2'$*&,(!($#3$1;!+#$!FG"H!4',23!4.M($#-)5%*8!!!
!
=&'!,2+#$;1%,#2!5#2%1,2'-!,2!=14:'!T!512!4'!)*'-!%#!5#;(1$'!$'*#)$5'!($#5'**,23!#(%,#2*/!
'838!&#0!FG"H!($#5'**'*!12-!1**#5,1%'-!';,**,#2*!5#;(1$'!131,2*%!21%)$1:!;1%'$,1:*!12-!
%&'!1**#5,1%'-!'2'$3.!12-!($#5'**,23!,2()%*!>51$4#2!+##%($,2%8?!!!
!
1$$0(#234(&
FG"H!P)2($#5'**'-R!1$'!5#::'5%'-!12-!%$12*(#$%'-!%#!%&'!>U'%1:!V'5#N'$.!L:12%?!+#$!
($#5'**,238!U'%1:!5#2%1,2'-!0,%&,2!%&'!*:13!,*!$';#N'-!)*,23!;132'%*!1+%'$!5$)*&,23!,2!
;'%1::,5!*'(1$1%,#2!(:12%8!!U'%1:!$'5#N'$'-!,*!$'5.5:'-!4156!%#!%&'!*%'':!;,::!+)$215'8!!"#$!
>+''-*%#56*?!%&'!;1%'$,1:!($#5'**!';,**,#2*!%&1%!512!4'!1%%$,4)%'-!1$'!-,'*':!+#$!:#51:!
%$12*(#$%!12-!':'5%$,5,%.!+#$!%&'!5$)*&,23!12-!*5$''2,23!(:12%8!
!

• 1$$0(#234&5"#$%."-&$5.((.2*(&"%$&67668&#9:;<$=#2**$&>%20'3#&
!

!"#$%&'($&%$-"#$(&
5".*-,&#2&.*.#."-&
322-.*+?&0'(#&
('>>%$((.2*&"*0&
>%$<32*0.#.2*.*+&2/&
@-$*0$0&>%20'3#(&
>%.2%&#2&("-$7 



 

ASA Benchmarking Report – August 2010 16 

A++%$+"#$(&
=&'!($,;1$.!>+''-*%#56?!512!4'!+)$%&'$!%#!($#5'**'-!,2%#!*;1::'$!*,W'!+$15%,#2*!%&$#)3&!%&'!
2'@%!5$)*&,23!12-!*5$''2,23!(:12%8!=&'!($#-)5%!#)%()%*!#+!%&,*!($#5'**!1$'!$'+'$$'-!%#!1*!
*,W'-!>133$'31%'*?8!"#$!>133$'31%'*?!%&'!;1%'$,1:!($#5'**!';,**,#2*!%&1%!512!4'!1%%$,4)%'-!
1$'!-,'*':!+#$!:#51:!%$12*(#$%!12-!':'5%$,5,%.!+#$!%&'!5$)*&,23!12-!*5$''2,23!(:12%8!
!

• A++%$+"#$(&5"#$%."-&$5.((.2*(&"%$&6766B&#9:;<$=#2**$&2/&>%20'3#&
!
C-$*0$0&D%20'3#(&
=&'*'!133$'31%'*!512!4'!4:'2-'-!,2%#!N1$,#)*!+,2,*&'-!($#-)5%*!%#!5)*%#;'$!*('5,+,51%,#2*!
#$!$'E),$';'2%*8!"#$!>4:'2-'-!($#-)5%*?!%&'!;1%'$,1:!($#5'**!';,**,#2*!%&1%!512!4'!
1%%$,4)%'-!1$'!-,'*':!+#$!:#51:!%$12*(#$%!12-!':'5%$,5,%.!+#$!%&'!5$)*&,23!12-!*5$''2,23!(:12%8!
!

• C-$*0$0&>%20'3#(&5"#$%."-&$5.((.2*(&"%$&6766;&#9:;<$=#2**$&2/&>%20'3#&
!
"#$!,::)*%$1%,N'!()$(#*'*!%&'!+#::#0,23!+,3)$'!T!*&#0*!';,**,#2!1**#5,1%'-!0,%&!'15&!
($#5'**,23!*%13'8!!X%!,*!1$3)14:'!%&1%!($#5'**!';,**,#2*!-)$,23!%&'!($#-)5%,#2!#+!>+''-*%#56*?!
1$'!($,;1$.!%#!%&'!*%'':!;,::!#('$1%,#2*/!%&1%!,*/!;'%1::,5?*!1$'!$'5#N'$'-!+#$!$'5.5:,23!0,%&,2!
%&'!+)$215'8!!=&'!*)4*'E)'2%!($#5'**,23!*%13'!';,**,#2*!+#$!>G33$'31%'*?!12-!>K:'2-'-!
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Figure 3 - Process Emission Groupings 
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13 Flower, D. J. M., J. G. Sanjayana, et al. (2007). Environmental Impacts of Concrete Production and Placement. Concrete 07, 
Adelaide, Concrete Institute of Australia. 
14 Flower, D. J. M., J. G. Sanjayana, et al. (2007). Environmental Impacts of Concrete Production and Placement. Concrete 07, 
Adelaide, Concrete Institute of Australia. 

)A1I&325>"%$&J$--&#2&
*"#'%"-&K'"%%.$0&
5"#$%."-(&2*&$*$%+,&
"*"-,(.(&/2%&L3"%@2*&
/22#>%.*#M7 



 

ASA Benchmarking Report – August 2010 18 

• ]*,23!%&'!;#$'!5#2*'$N1%,N'!1(($#15&!#+!5#;4,2'-!';,**,#2*/!%&'!1N'$13'!0',3&%'-!
';,**,#2*!$'-)5%,#2!+#$!($#-)5%*!5#2%1,2,23!FG"H!5#):-!4'!)(!%#!I8ITO!%YZ[M'D%#22'!
#+!($#-)5%!#$!\T!('$!5'2%8!

• K1*'!#2!%&'!14#N'!5#2*'$N1%,N'!';,**,#2!+,2-,23*/!(#%'2%,1:!*1N,23*!($#S'5%'-!+#$!
_,5%#$,1!#2!%&'!41*,*!#+!+)::!'++'5%,N'!)%,:,*1%,#2!#+!1N1,:14:'!FG"H!,2!*,;,:1$!
>133$'31%'*?!($#-)5%!1((:,51%,#2*!+$#;!CI/III!%#22'*!#+!FG"H!;12)+15%)$'-!12-!
)*'-!'E)1%'*!%#!PI8ITO!@!CI/IIIR!`!T/IJI!%YZ[M'!141%'-!
!

!"#$%&'(!)(#*+,)-!./01!&(232)+(2$4!
=&'!4'25&;1$6,23!#+!($#-)5%*!*%$'1;*!12-!('$*('5%,N'*!,-'2%,+,'*!5)$$'2%!62#0:'-3'!14#)%!
#(%,#2*/!12-!%&'!5)$$'2%!*%1%'!#+!FG"H!)%,:,*1%,#2!,2!($#-)5%*8!
!
]*,23!%&'!0#$6*&#(!5#::'5%'-!-1%1!a($,;1$.!*#)$5'*b!
12-!#%&'$!,2-)*%$.!1**#5,1%,#2!-1%1!a*'5#2-1$.!
*#)$5'*b/!($#-)5%!#(%,#2*!12-!$,*6!1**'**;'2%!-1%1!,*!
($'*'2%'-!4':#0!M!*''!!"#$%&'&()*+,-.&*/.0*12&"1+&
)023&"1"$42028!!=&'!-1%1!&1*!4''2!3$#)('-!1*!+#::#0*<!
!

• G((:,51%,#2!
• H'5%#$ 
• L#%'2%,1:!N#:);'D*!
• Y#;(12.DX2-)*%$.!,2!($#-)5%!*)((:.!5&1,2! !
• V,*6!+15%#$*DY#;;'2%1$. 

!
F15&!1((:,51%,#2!,*!1%%$,4)%'-!%#!1R!'5#2#;,5<!&,3&!N1:)'!1--/!;'-,);!N1:)'!1--!12-!:#0!
N1:)'!1--/!12-!4R!,2-)*%$.!*'5%#$<!5#2*%$)5%,#2/!4),:-,23!($#-)5%*!12-!13$,5):%)$'8!
!
Z((#$%)2,%,'*!%#!)%,:,*'!%&'!FG"H!($#-)5%*!1$'!-,N'$*'!c!5#2*%$)5%,#2!133$'31%'*/!
3'#(:#.;'$*!12-!;,2'$1:!'@%$15%,#2!1$'!*#;'!#(%,#2*8!
 
N.+O&P"-'$&"00!P:#0!FG"H!N#:);'R!($#-)5%*!,-'2%,+,'-!0'$'!$#56!0##:/!;'%1:!$'5#N'$./!
*'1:,23!133$'31%'!12-!3$,%!4:1*%,238!d)12%,%,'*!#+!FG"H!)%,:,*'-!+#$!1::!%&'*'!1((:,51%,#2*!1$'!
)262#028!!U'%1:!$'5#N'$.!01*!5#2*,-'$'-!%#!4'!&,3&!5#;;'$5,1:!$,*6!-)'!%#!N1$,14,:,%.!,2!
;'%1:!($,5'*!12-!&,3&!%'5&2,51:!$,*6!-)'!%#!($#5'**!12-!XL!$'E),$'-8!Z%&'$!N1:)'!1--!
1((:,51%,#2*!*)5&!1*!*'1:,23!133$'31%'/!$'E),$'!+)$%&'$!%'5&2,51:!12-!('$+#$;125'!-1%1!
4'+#$'!*%12-1$-*!%#!;''%!5)*%#;'$!P'838!_,5V#1-*R!($#5)$';'2%!$'E),$';'2%*!1$'!;'%8!G::!
&,3&!N1:)'!1--!1((:,51%,#2*!512!4'!4$#1-:.!1**#5,1%'-!0,%&!',%&'$!&,3&!%'5&2,51:!#$!
5#;;'$5,1:!$,*68!
!
Q$0.'5&P"-'$&"00!($#-)5%*!,-'2%,+,'-!,25:)-'-!)*'!#+!FG"H!,2!5';'2%!+''-*%#56/!01%'$!
%$'1%;'2%!12-!)*'!,2!4:'2-'-!5';'2%*8!Y#;('%,%,#2!0,%&!21%)$1:!*12-*!12-!($#5'**,23!
5#*%*!0'$'!41$$,'$*!%#!,25$'1*,23!)%,:,*1%,#2/!,25:)-'-!%'5&2,51:!*),%14,:,%.8!d)12%,%,'*!#+!FG"H!

A--&('>>-,&3O".*&($3#2%(&
"+%$$0&#O"#&#O$%$&"%$&
(.+*./.3"*#&4*2J-$0+$&+">(&
"@2'#&>$%/2%5"*3$&.*&
">>-.3"#.2*(R&#O.(&O"(&
O.*0$%$0&+%$"#$%&'#.-.("#.2*&
2/&)A1I&.*&*$J&"*0&$S.(#.*+&
>%20'3#(7& 



 

ASA Benchmarking Report – August 2010 19 

)%,:,*'-!,2!($#-)5%*/!5';'2%!+''-*%#56!'%58!0'$'!)262#028!Q'#(#:.;'$!5#25$'%'*!&1N'!
($#N'2!%#!($#N,-'!*,32,+,512%!YZ[!$'-)5%,#2!1-N12%13'*/!4)%!:#3,*%,5*!12-!&12-:,23!,**)'*!
$'E),$'-!+)$%&'$!$'*'1$5&!12-!,2N'*%,31%,#28!
!
T2J&P"-'$&"00!P&,3&!FG"H!N#:);'R!1$'!N'$.!*'2*,%,N'!%#!%$12*(#$%!5#*%*8!H#,:!*%14,:,*1%,#2!
P)*,23!+$''!:,;'!($#('$%,'*R!12-!'23,2''$'-!+,::*!0'$'!,-'2%,+,'-!1*!&1N,23!(#%'2%,1:!3,N'2!%&'!
;'-,);!12-!&,3&!N1:)'!1--!+#5)*!+$#;!21%)$1:!E)1$$.!;1%'$,1:*8!G::!:#0!N1:)'!1--!
1((:,51%,#2*!512!4'!4$#1-:.!1**#5,1%'-!0,%&!',%&'$!:#0!%'5&2,51:!#$!5#;;'$5,1:!$,*68!
Y#$$'*(#2-,23:./!'2N,$#2;'2%1:!$,*6!01*!(#%'2%,1::.!&,3&!12-!0,::!4'!-,*5)**'-!+)$%&'$!,2!%&'!
>L1$%,5,(12%!L'$*('5%,N'*?!#+!%&,*!4'25&;1$6,23!$'(#$%8!!
!
=&'!0#$6*&#(!5#::'5%'-!-1%1!P($,;1$.!*#)$5'*R!12-!#%&'$!,2-)*%$.!1**#5,1%,#2!-1%1!
P*'5#2-1$.!*#)$5'*R/!($#-)5%!#(%,#2*!12-!$,*6!1**'**;'2%!-1%1!,-'2%,+,'-!1!$123'!#+!41$$,'$*!
%#!,25$'1*,23!)%,:,*1%,#2/!+#$!'@1;(:'!c!&,*%#$,5/!'5#2#;,5/!*#5,1:!12-!3'#3$1(&,58!=&'*'!
,**)'*!1$'!4'25&;1$6'-!,2!%&'!2'@%!*'5%,#28!

"+#(2'25+4(6)!5*#)5*'(27*!$4!(8*!./01!)&5539!'8+24!!!
=&,*!*'5%,#2!#)%:,2'*!(1$%,5,(12%*?!('$*('5%,N'*!#2!%&'!#((#$%)2,%,'*!12-!41$$,'$*!%#!
,25$'1*,23!)%,:,*1%,#2!#+!FG"H8!G!*);;1$.!#+!,**)'*!,*!*&#02!,2!=14:'!e!c!(%)2/%-.05%2&*1&
2*-0"$6&%-*1*70-6&%150)*17%1."$&"1+&*/%)".0*1"$&022,%28!
!
G*!-,*5)**'-!14#N'!%&'!($#5'**#$*?!5#$'!4)*,2'**!,*!*%'':!($#-)5%,#28!FG"H!12-!;'%1:!
$'5#N'$.!1$'!%&'!N1:)'!1--'$*?!5#$'!4)*,2'**8!9&,:'!%&'!5)*%#;'$/!_,5V#1-*!+#$!'@1;(:'/!,*!
,2%'$'*%'-!,2!:#0'$,23!,%*!3$''2&#)*'!31*!';,**,#2*!+$#;!#('$1%,#2*!12-!;1%'$,1:*!)*'8!!!
F15&!(#*,%,#2!,2!%&'!*)((:.!5&1,2!4$,23*!-,++'$'2%!('$*('5%,N'*!#2!FG"H!1*!*&#02!,2!=14:'!e8!!
G::!*)((:.!5&1,2!*'5%#$*!13$''-!%&1%!%&'$'!1$'!*,32,+,512%!62#0:'-3'!31(*!14#)%!
('$+#$;125'!,2!1((:,51%,#2*!12-!%&,*!&1*!&,2-'$'-!3$'1%'$!)%,:,*1%,#2!#+!FG"H!,2!2'0!12-!
'@,*%,23!($#-)5%*8!L1$%,5,(12%*!1%!%&'!0#$6*&#(*!1:*#!2#%'-!%&1%!5)$$'2%!62#0:'-3'!,*!

$'*%$,5%'-!4'51)*'!%&'$'!1$'!*('5,1:,*%!*,:#*!#+!
-1%1!12-!,2+#$;1%,#2!12-!%&,*!&1*!2#%!4''2!
'++'5%,N':.!*&1$'-!#$!5#;;)2,51%'-!%#!
5)*%#;'$*8!!=&'$'!,*!:,;,%'-!62#0:'-3'!14#)%!
%&'!;1$6'%!12-!'5#2#;,5!-$,N'$*!%#!-'N':#(!
($#-)5%*8!=&'$'!,*!1:*#!:,;,%'-!62#0:'-3'!
14#)%!'23,2''$,23!5&1$15%'$,*%,5*8!!!!
!
=&'!($#5'**#$*!12-!N1:)'!1--'$*!5#2*,-'$!%&'!
:#0!'5#2#;,5!N1:)'!1--!1*!1!6'.!,;('-,;'2%!
%#!,25$'1*,23!)%,:,*1%,#28!!=&'!5)*%#;'$*!
5#2*,-'$!%&'!:156!#+!('$+#$;125'!*('5,+,51%,#2*!
+#$!-,++'$'2%!1((:,51%,#2*!1*!1!41$$,'$8!!=&'!
5#;(:'@,%.!#+!%&'!%'5&2,51:!,2+#$;1%,#2!1:*#!
;16'*!,%!-,++,5):%!%#!'*%14:,*&!0&1%!;1%'$,1:*!

UO$&>%23$((2%(&"*0&P"-'$&
"00$%(&32*(.0$%&#O$&-2J&
$32*25.3&P"-'$&"00&"(&"&4$,&
.5>$0.5$*#&#2&.*3%$"(.*+&
'#.-.("#.2*7&T2*+&
0$P$-2>5$*#&#.5$?&/.*"*3."-&
%$(2'%3$(&"*0&(#"//&
"--23"#.2*&"%$&32*(.0$%$0&"&
5"V2%&%.(4&/%25&"&@'(.*$((&
>$%(>$3#.P$&



 

ASA Benchmarking Report – August 2010 20 

1$'!$'E),$'-!+#$!*('5,+,5!*,%'*8!G::!(1$%,5,(12%*!,2-,51%'-!%&1%!*,;(:'!('$+#$;125'!;'1*)$'*!
0#):-!1,-!5#;;)2,51%,#2!14#)%!($#-)5%!#(%,#2*8!
!
^'N':#(;'2%!%,;'!,*!5#2*,-'$'-!1!;1S#$!$,*6!+$#;!1!4)*,2'**!('$*('5%,N'8!!X%!512!%16'!
'@%'2*,N'!%,;'/!+)2-,23!12-!$'*#)$5'*!)(!+$#2%!+#$!($#-)5%!-'N':#(;'2%/!12-!$'*):%*!1$'!
2#%!62#02!+#$!1!5#)(:'!#+!.'1$*8!",2125,1:!*)((#$%!12-!*%1++!%,;'!1::#51%'-!%#!-'N':#(,23!
2'0!;1$6'%*!12-!1:,32;'2%!#+!*)*%1,214,:,%.!12-!('$+#$;125'!*%12-1$-*!0,%&!5)*%#;'$!
2''-*!;)*%!4'!1!($,;1$.!+#5)*!+#$!1::!*)((:.!5&1,2!(1$%,5,(12%*8!
!



 

ASA Benchmarking Report – August 2010 21 

!"#$%&'&(&)*+,-./&+0/1+23&"2,&*134&"2"$5313&

& )6789:!&7)!;7<=&>&=9))?@&:AB;<&)B6!;:;)B<!& 6;=C&DB:!76=&E&6B<C;<F&

)*+,-./&G"$-%& )*+,-./&/50%& H+$-I%& J-"2/1/5&
K/+22%3L&-3%,&
12&H1./+*1"&
KMNNOL&

:+I0"25&
<"I%&K3L&12&

0*+,-./&3-00$5&
.P"12&

6"24&>&
)*1+*1/5&

6134&Q"./+*3&

A1RP&H"$-%&B,,&& !! !! !! !! !! !!

6+.4&S++$& "#$%&$'(!
)*+&#,-.!

/+0! 1'2'+0'! 345!"*6&7+*&! !! )*+&#,-!.#8.-$-#-$+'9!#'$:#;!<*+<;*-$;.!*;:#$*;&!

T%/"$3&6%.+G%*5&(&U12.& =$';*6%.!
)*+,;..$'(!

/+0>?;&! 1'2'+0'! 1'2'+0'! !! 5$.2!7*+?!?;-6%!<*$,;!7%#,-#6-$+'.9!%+($.-$,.><*+,;..$'(!
,+.-.!!

=%"$12R&"RR*%R"/%V&
B30P"$/&"RR*%R"/%&

3+'.-*#,-$+'!
)*+&#,-.!

=;&! 1'2'+0'! @.<A6%-!
,+?<6'$;.!

B! C$,5+6&.!.$('$7$,6'-!$'7%#;',;*D!5;:#$*;.!(*;6-;*!-;,A'$,6%!
#'&;*.-6'&$'(!-+!*;&#,;!*$.2.!

F*1/&#$"3/12R& 3%;6'$'(!
<*+&#,-.!

/+0! 1'2'+0'! 1'2'+0'! !! E$(A!<*+,;..$'(!,+.-.!

!



 

ASA Benchmarking Report – August 2010 22 

!"#$%&'&(&)*+,-./&+0/1+23&"2,&*134&"2"$5313&K.+2/12-%,L&

& )6789:!&7)!;7<=&>&=9))?@&:AB;<&)B6!;:;)B<!& 6;=C&DB:!76=&E&6B<C;<F&

)*+,-./&G"$-%& )*+,-./&/50%& H+$-I%& J-"2/1/5&
K/+22%3L&-3%,&
12&H1./+*1"&
KMNNOL&

:+I0"25&
<"I%&K3L&12&
0*+,-./&

3-00$5&.P"12&

6"24&>&
)*1+*1/5&

6134&Q"./+*3&

T%,1-I&H"$-%&B,,& !! !! !! !! !! !!

:%I%2/&Q%%,3/+.4& =$';*6%!
)*+,;..$'(!

/+0! 1'2'+0'! 3;?;'-!
3+?<6'$;.!

!! 3+?<;-$'(!6(6$'.-!%+0!,+.-!7;;!.-+,2.!F,%6G>%$?;.-+';H!
6I6$%68%;!%+,6%%G!

W"/%*&/*%"/I%2/&3-#(
3+1$&,*"123&

J'&#.-*$6%!
06.-;!

/+0! 1'2'+0'! @(*$,#%-#*6%9!
06-;*!
-*;6-?;'-9!
<*+,;..$'(!

K! )*+?$.$'(!*;.;6*,A9!%+0!,+.-!.+%#-$+'!-+!,A;?$,6%!
-*;6-?;'-!

BRR*%R"/%3& "#$%&$'(!
)*+&#,-.!

E$(A! 1'2'+0'! L#6**G$'(!
3+?<6'$;.!

K! 4+?;!-*;6-?;'-!$..#;.!0>!7*;;!36M!6'&!=(M!

F%+0+$5I%*& "#$%&$'(!
)*+&#,-.!

=;&! 1'2'+0'! 3+',*;-;!
3+?<6'$;.!

K! N?;*($'(!-;,A'+%+(G9!.$('$7$,6'-!3OP!6&I6'-6(;.9!%+($.-$,.!
6'&!A6'&%$'(!$..#;.!

X$%2,%,&:%I%2/3&Y&
K?D=L&

"#$%&$'(!
)*+&#,-.!

=;&! 1'2'+0'! 3+',*;-;!
3+?<6'$;.!

P! /+0!,+.-!8$'&;*!.+%#-$+'9!<+-;'-$6%!<*;Q,6%,$';&!7;;&.-+,2!

!



 

ASA Benchmarking Report – August 2010 23 

!"#$%&'&(&)*+,-./&+0/1+23&"2,&*134&"2"$5313&K.+2/12-%,L&

& )6789:!&7)!;7<=&>&=9))?@&:AB;<&)B6!;:;)B<!& 6;=C&DB:!76=&E&6B<C;<F&

)*+,-./&G"$-%& )*+,-./&/50%& H+$-I%& J-"2/1/5&
K/+22%3L&-3%,&
12&H1./+*1"&
KMNNOL&

:+I0"25&
<"I%&K3L&12&
0*+,-./&

3-00$5&.P"12&

6"24&>&
)*1+*1/5&

6134&Q"./+*3&

?+S&H"$-%&B,,& !! !! !! !! !! !!

=+1$&=/"#1$13"/1+2& 3$I$%! =;&! 1'2'+0'! 4+$%!
4-68$%$.6-$+'!
3+?<6'$;.!

!! E$(A!I+%#?;9!/C@D!!5;:#$*;.!.$('$7$,6'-!5RSR!-+!8#$%&!
5;(#%6-+*!,+'7$&;',;D!!

Z2R12%%*%,&D1$$3V&6+",V&

X"3%3&
3$I$%! E$(A! 1'2'+0'! 3$I$%!

3+?<6'$;.!
P! =6-#*;!?6*2;-.9!.+?;!%+($.-$,.!$?<;&$?;'-.9!*;($+'6%!

7+,#.9!,#.-+?;*!6<<*+I6%!6'&!.#.-6$'68$%$-G!7+,#.!
*;:#$*;&!

&



 

ASA Benchmarking Report – August 2010 24 

!"#$%&[&(&)%*30%./1G%3&+2&3+.1"$V&%.+2+I1.V&%2G1*+2I%2/"$&"2,&+0%*"/1+2"$&133-%3&
& 72%=/%%$& A"*3.+& !*"230+*/& H1.6+",3&
=+.1"$& )+.$-$I;!,+??#'$-G!6'&!,#.-+?;*!

<;*,;<-$+'!
)+.$-$I;!;'I$*+'?;'-6%!8;';7$-.9!
6I+$&!%6'&7$%%!

@?;'$-G9!,+'(;.-$+'! 5;%;6.;!+7!<*;?$#?!?6-;*$6%!7+*!
A$(A;*!#.;!

Z.+2+I1.& 5+6&!,+'.-*#,-$+'!,+.-!T!,6<$-6%!
6<<*+I6%!
C6%#;!6&&!
5SR!U$'&!<6*-';*.!V(+I;*'?;'-9!
#'$I;*.$-G9!C4!-+!I;*$7G!<*+,;..W!

3+.-!I.!*;I;'#;!86%6',;9!A6I$'(!+#*!
+0'!-*6'.<+*-!

/$?$-;&!.,+<;!7+*!&;%$I;*G!I.!,+.-! )*$,;&!6<<*+<*$6-;%G!-+!,+?<;-$'(!
4+#*,;.!;D(D!*;,G,%;&!,*#.A;&!
,+',*;-;9!7$';!,*#.A;&!*+,29!,;?;'-!
-*;6-;&!,*#.A;&!*+,2!!

Z2G1*+2I%2/"$& N)@!,%6..$7$,6-$+'!+7!3/4X!N5N)! Y6-;*$'(!*;($?;.!V;'I$*+'?;'-6%!
.67;-GW9!/$7;,G,%;!6'6%G.$.!+7!$?<6,-.!

U#;%!#.;9!'+$.;9!&#.-! R"5!V8;';7$,$6%!*;#.;W9!%$7;!,G,%;!
$?<6,-.!

6%3+-*.%&>&
70%*"/1+23&

4;(*;(6-$+'!6'&!A6'&%$'(!
L#6%$-G!,+'-*+%!
!

5;.+#*,;Z!
R;I;%+<!.6%;.!6-!.<;,.!-+!
?6'#76,-#*;*.!&;?6'&!6'&!
?6$'-6$'!,#.-+?;*.!
=6*2;-$'(!6'&!.6%;.!
R;'.$-G!V76,-+*.W!
M<;*6-$+'Z!
3+'-*+%%$'(!?+$.-#*;!6'&!
;'($';;*$'(!T!<+-;'-$6%%G!';;&.!
,6<$-6%!
[*6?<!,+'-6?$'6-$+'!7*+?!?;%-!
.A+<!
4%6(!+<;*6-$+'!6*;6!

\ODPO>[>]!^_O]! Y+*2!0$-A!+-A;*!*;,G,%;!?6-;*$6%.!
+<;*6-+*.D!!N`<;*$;',;!+7!
,+'.-*#,-$+'!,+'-*6,-+*!
!

C2+S$%,R%& /$?$-;&!-+!%+,6%%G!!
BOO?!-*$6%!*+6&!a!K!?6-;*$6%.!

R;I;%+<$'(!-*6$'$'(!<*+,;&#*;.!
M<-$?$.6-$+'!

! /6,2!+7!%68+*6-+*G!-;.-$'(!
/6,2!+7!7$;%&!-*$6%!
[*G!.;I;*6%!,+?8$'6-$+'.!+7!?6-;*$6%!
VBOO?!$'!%;'(-AW!U$;%&!-*$6%!T!
$',*;6.;&!-;.-$'(!6'&!,+'.-*#,-$+'!
.#<;*I$.$+'D!

&


