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!
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&&,!2&$!3.*/!=>?!6&,!2#!(%))*#+%,-./0$*#!0'&&$-6*,2$!4*;!4#23*;6#,!#,!*,-$#''*,5#,<!"&$!(%/$!,##3!%0!
%,5#6##3!H̀a! /*';&32! (%))*#4#(#3-! 2*#! ;&&3'*;(-! B#55#5%%*2! B%32#,9! 6&&(! ,&! ##,/&'*5! 5#43.*(<! "#!
(%))*#4#(#3! 6%%3! ##,/&'*5! 5#43.*(! *-! 2&&3/##! ##,! 6&,! 2#! /##-$! *+%,*-+@#! B#5B#3003%2.+$#,<! "#!
W*;(-%6#3@#*2!-$3##)$!,&&3!##,!+*3+.'&*3#!#+%,%/*#!*,! I>a>!#,!*,! I>`>!/%#$!@#$!5#43.*(!6&,!03*/&*3#!
53%,2-$%))#,!&'!/#$!a>?!D*;,!&)5#,%/#,!!<!b#!/%#$#,!2.-!/##3!03%2.+$#,!@#35#43.*(#,!#,!2..3D&/#3!
03%2.+#3#,<!c%!%%(!2#!(%))*#4#(#3<!\&&3!B&$!*-!,%.!2#!/##-$!2..3D&/#!(%))*#4#(#3d!!
!
"*$!*-!##,!63&&5!2*#!@#$!6&(5#4*#2!)&+*'*$T!/&,&5#/#,$!#,!2#!@%3#+&!&'!#,*5#!$*;2!4#D*5@%.2$9!/&&3!2*#!
$%$!,.!$%#!#35!'&-$*5!$#!4#&,$B%%32#,!*-<!P.*2*5#!%,2#3D%#(#,!4*#2#,!U%<&<!6&,!R1CV!5##,!##,2.*2*5#!
+%,+'.-*#!&,2#3-!2&,!@#$!4#'&,5!6&,!5#23&5!$*;2#,-!@#$!5#43.*(#,!6&,!2#!(%))*#4#(#3<!C/!2#!2*-+.--*#!
3%,2%/!2#!/##-$!2..3D&/#!(%))*#4#(#3!6%%3!##,-!#,!&'$*;2!%0!$#!'%--#,!*-!@#$!E%))*#4#(#3F&+$!5#-$&3$<!
P#$! E%))*#4#(#3F&+$! *-! ##,! -&/#,B#3(*,5! $.--#,! :>! (#$#,0&3$,#3-! 2*#! /*22#'-! ##,! %,&)@&,(#'*;(!
%,2#3D%#(!2.*2#'*;(@#*2!B*''#,!+3#e3#,!%6#3!2#!/##-$!2..3D&/#!4#(#39!%/!2#D#!%0'%--*,5!2&&3,&!%%(!
4#-+@*(4&&3! $#! -$#''#,! &&,! 2#! /&3($<! "%%3! 2#D#! (#$#,4#,&2#3*,5! -$3##)$! @#$! E%))*#4#(#3F&+$! ,&&3!
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!
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!
 

!"#$%&'()

*"+,-.#"'

/)"0(&)1
!"#0($)"
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*"+,-.#"'
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Samenverwerkingsverband 
P#$!E%))*#4#(#3F&+$!*-!##,!-&/#,B#3(*,5!$.--#,!:f!0&3$*;#,!.*$!2#!(%))*#U4#(#3V(#$#,K!6&,!03%2.+#,$!
$%$! '#6#3&,+*#3! #,! 6&,! 5#43.*(#3! $%$! 6#3B#3(#3<! "#D#! 0&3$*;#,! @#44#,! D*+@! 5#+%//*$$##32! &&,! @#$!
3#&'*-#3#,!6&,!2#!2..3D&&/-$#!(%))*#4#(#3<!X&/#,B#3(*,5-0&3$,#3-!'%0#,!.*$##,K!6&,!53%$#!4#23*;6#,!
2*#! 03%2.+#3#,9! 5#43.*(#,! #,! 6#3B#3(#,9! $%$! 2#! ('#*,#3#! \E^H4#23*;6#,! 2*#! 2*-3.0$*#6#! *,,%6&$*#!
43#,5#,<!"%%3!2#!@#'#!(#$#,!4*;!#'(&&3!$#!43#,5#,!B%32$!+%''#+$*#)!23&&56'&(!#,!4#'&,5#,4#@&3$*5*,5!6&,!
#'(!(#$#,%,2#32##'!5#4%352<!\#$!53%%$6#343.*(#3-!#,!*,(%0#,2#!0&3$*;#,!+3#e3#,!B#!*,(%%06%'./#!6%%3!
2#! /##-$! 2..3D&/#! 4#(#3! #,! (&,! 2#! /&3($! *,! 4#B#5*,5! 5#D#$! B%32#,! /#$! @#$! 2%#'! %/!##,!
-T-$##/6#3&,2#3*,5!$#!3#&'*-#3#,<!
!
P#$!E%))*#4#(#3F&+$!B%32$!5#$3%((#,!2%%3!##,!-$..353%#0!4#-$&&,2#!.*$!$*#,!0&3$*;#,<!"&&3,&&-$!D*;,!#3!
23*#!B#3(53%#0#,!%05#3*+@$K!F3%2.+$*#9!L,(%%0!g !]#43.*(!#,!A#3B#3(*,5<!
 
Doel van het onderzoek 
P#$!E%))*#4#(#3F&+$! *-! *,!##3-$#! *,-$&,$*#!%05#3*+@$!%/!$#!4#0&'#,!B#'(#!##,/&'*5#!(%))*#4#(#3!@#$!
/##-$!2..3D&&/!*-<!G+@$#3!6%,2#,!#3!5#2.3#,2#!2#!'%%0$*;2!6&,!@#$!0&+$!6#3-+@*''#,2#!%,$B*((#'*,5#,!
0'&&$-9!B&&3%,2#3!##,!4#'&,53*;(#!B*;D*5*,5!*,!B#$H!#,!3#5#'5#6*,5<!A&,&)!7!;&,.&3*!I>IJ!5#'2$!#3!6%%3!
h+%,-./0$*#!$#3!0'&&$-#Y!##,!6#34%2!%0!##,/&'*5#!4#(#3-<!"*$!4#$#(#,$!2&$!2#!@#343.*(4&3#!4#(#3!*,!2#!
(&,$%%3%/5#6*,5!2#! ,%3/!D&'!D*;,!#,!2#!63&&5! ,&&3!2#!2..3D&&/-$#!##,/&'*5#!(%))*#4#(#3!6%%3!2#!
(&,$%%3%/5#6*,5!,*#$!/##3!3#'#6&,$!B&-<!!
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
!
!
L,!/#*!I>II!@##)$!@#$!A#3-,#''*,5-@.*-!1#2#3'&,2!N*3+.'&*3i!4#-'%$#,!%/!@#$!+%,-%3$*./!6&,!@#$!
E%))*#4#(#3F&+$!$#!%,2#3-$#.,#,!/#$!##,!\ %%,-@%$!$3&;#+$!5#3*+@$!%0!%,2#3D%#(!,&&3!2#!/##-$!
/*'*#.63*#,2#'*;(#!@#343.*(4&3#!4#(#3<!C0!4&-*-!6&,!2#D#!4#'&,53*;(#!%,$B*((#'*,5#,!*-!4#-'%$#,!%/!
@#$!%,2#3D%#(!6&,.*$!@#$!E%))*#4#(#3F&+$!6%''#2*5!$#!3*+@$#,!%0!@#343.*(4&3#!(%))*#4#(#3-<!!
!
"#!5#B#,-$#!.*$(%/-$!6&,!2*$!03%;#+$!*-!%/!&&,!2#!@&,2!6&,!##,!$3&,-0&3&,$9!%,&)@&,(#'*;(!%,2#3D%#(!
##,!%0'%--*,5!$#!03#-#,$#3#,!2*#!2#!0&3$*;#,!.*$!@#$!-&/#,B#3(*,5-6#34&,2!D#')!(.,,#,!*/0'#/#,$#3#,<!!
!
"#!+#,$3&'#!%,2#3D%#(-63&&5!'.*2$K!!
 
!"#$%&$'($)((&#$'**+,")($-(+.+*%/."+($/011%(.(/(+2$
 

!"#$$%&9(&:+0 ,&+1&%+#+*#+;"1#&++1).*"#+&6+7+%&2<29=2<2>&
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Doelgroep 
"#!3#-.'$&$#,!#,!&26*#D#,!.*$!2*$!3&00%3$!D*;,!4#2%#'2!6%%3!*,!1#2#3'&,2!5#6#-$*52#!4#23*;6#,!/#$!##,!
(&,$%%33.*/$#!B&&3!B&3/#!23&,(#,!B%32#,!5#+%,-./##32<!"*$!%,2#3D%#(!2*#,$!&'-!-$.3*,5-/*22#'!
6%%3!%35&,*-&$*#-!%/!%0!2#!2..3D&&/-$#!@#343.*(4&3#!4#(#3!%6#3!$#!-$&00#,<!
!
"#!2%#'53%#0#,!2*#!B#!@*#3*,!%,2#3-+@#*2#,!D*;,K!

¥! F3%2.+#,$#,!j !03%2.+#,$#,!6&,!(%))*#4#(#3-!!
¥! X#36*+#03%6*2#3-!j !0&3$*;#,!2*#!(%))*#!#,!(%))*#4#(#3-!6#3-$3#((#,!
¥! ]#43.*(K!

o! L,(%0#3-!j !*,(%0#,2#!(&,$%%3%35&,*-&$*#-!
o! ] #43.*(#3-!j !5#43.*(#3-!2*#!(%))*#4#(#3-!5#43.*(#,!4*;!+%,-./0$*#!

¥! A#3B#3(#3-!j !&)6&'6#3B#3(#3-!2*#!(%))*#4#(#3-!6#3B#3(#,!
!
P*#3%,2#3!##,!(#$#,&,&'T-#!2*#!B#!@#44#,!5#43.*($!%/!%0!6%%3@&,2!$#!53%%$-$#!@*&$#,!*,!2#!@.*2*5#!
'*,#&*3#!(#$#,!$#!*2#,$*)*+#3#,<!
!

 
!"#$$%&>(&7+0+1.1.*?@+!

 
 +
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/"#0"1 +
 
C/!$%$!2#!/##-$#!2..3D&/#!@#343.*(4&3#!(%))*#4#(#3!$#!(%/#,!*-!5#(%D#,!%/!D%B#'!(B&'*$&$*#)!&'-!
(B&,$*$&$*#)!%,2#3D%#(!.*$!$#!6%#3#,!%6#3!2#!5#@#'#!(%))*#4#(#3(#$#,<!!
]#2.3#,2#!@#$!%,2#3D%#(!D*;,!2#!6%'5#,2#!)&-#-!2%%3'%0#,K!
 

 
!"#$$%&A(&41B+%C4+7&..1-.7&

 
Scope 
"#!-+%0#!6&,!@#$!%,2#3D%#(!4#6&$!2#!6%'5#,2#!%,2#32#'#,!6&,!2#!(%))*#4#(#3(#$#,<!!

H%/0(,#&$1"2$- I$8%(&921"2$- J$%K$%9&6721"2$-

I%/602#/1)
L$%K$%L&67-$6-
L//%8$K$%9&67!

H%/0(,#&$! M&2#%&8(#&$-$6-
/+2'"7 !

N69//+-$6-
7$8%(&9!

J$%K$%9&67!

L,!-+%0#!MNO! L,!-+%0#!MNO! L,!-+%0#!MNO! F*'%$-! EB&'*$&$*#)!
%,2#3D%#(!
&)6&'6#3B#3(#3-!
#, !03%2.+#,$#,!

!"#$$%&D(&@/4-+&41B+%C4+7-

"#D#!(#$#,!*-!*,!(&&3$!5#43&+@$!6%%3!D#6#,!@#343.*(4&3#!(%))*#4#(#3-!5#/&&($!6&,!6#3-+@*''#,2#!
/&$#3*&'#,<!"#D#!/&$#3*&'#,!6#3$#5#,B%%32*5#,!@#$!&&,4%2!6&,!@#343.*(4&3#!(%))*#4#(#3-!*,!
1#2#3'&,2<!!
 
Onderzoeksmethode 
\#$!##,! '#6#,-+T+'.-&,&'T-#!UMNOV!%,2#3D%#(!U(B&,$*$&$*#)V!43#,5#,!B#!2#!/*'*#. H*/0&+$!6&,!2#!
03%2.+$*#)&-#!6&,!2#!@#343.*(4&3#!4#(#3-!*,!(&&3$<!P*#34*;!*-!5#43.*(!5#/&&($!6&,!C0#,MNO!#,!
G+%*,6#,$!!!<!
!
"#!0*'%$-!U+%/4*,&$*#!6&,!(B&'*$&$*#)!#,!(B&,$*$&$*#)V!5#6#,!%,-!*,D*+@$!*,!2#!5#43.*(-)&-#!6&,!
6#3-+@*''#,2#!$T0#!@#343.*(4&3#!4#(#3-!3%,2%/!2#!(B&'*$#*$9!@T5*e,#9!2#!5#43.*(-#36&3*,5!6&,!2#!
4#(#3!#,!@#$!5#23&5!6&,!5#43.*(#3-!0#3!4#(#3<!R#,!-'%$$#!5##)$!(B&'*$&$*#)!%,2#3D%#(!6&,!2#!/&3($!
*,D*+@$!*,!2#!6#3B#3(*,5!6&,!2#!6#3-+@*''#,2#!$T0#!@#343.*(4&3#!(%))*#4#(#3-<!!
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LCA-onderzoek 
G#,!'#6#,-+T+'.-&,&'T-#!/##$!2#!/*'*#.#))#+$#,!6&,!##,!03%2.+$!%)!2*#,-$<!G#,!MNO!(*;($!,&&3!2#!
5#@#'#!'#6#,-+T+'.-K!6&,!/&$#3*&&'6#3B#36*,5!$%$!03%2.+$*#9!5#43.*(9!&)6&'4#@&,2#'*,59!3#+T+'*,5!#,!
2#)*,*$*#6#!6#3B*;2#3*,5!U%)B#'!6&,!B*#5!$%$!53&)V<!"&&3/##!(&,!##,!MNOH%,2#3D%#(!/%5#'*;(@#2#,!
*2#,$*)*+#3#,!%/!##,!03%2.+$!%)!2*#,-$!$#!6#32..3D&/#,!%)!6#3-+@*''#,2#!03%2.+$#,!%0!
2..3D&&/@#*2-6'&(!/#$!#'(&&3!$#!6#35#'*;(#,<!!
!
G#,!MNOH%,2#3D%#(!B%32$!.*$5#6%#32!6%'5#,-!2#!)&-#,!6&,!@#$!k]P]H03%$%+%'!F3%2.+$!M*)#!NT+'#!
O++%.,$*,5!&,2!W#0%3$*,5!X$&,2&32l!" !2*#!#*-#,!#,!3*+@$'*;,#,!4*#2$!6%%3!@#$!(B&,$*)*+#3#,!#,!
%0#,4&&3!3&00%3$#3#,<!P#$!5&&$!%/!2#!6%'5#,2#!)&-#,K!!
-

>O! !"#$%&""'L$%K$%L&67-$6-L//%8$K$%9&67-P-P#$!2#'6#,!#,!4#B#3(#,!6&,!53%,2-$%))#,<-
EO! H%/0(,#&$-P-P#$!03%2.+$*#03%+#-!6&,!2#!5%#2#3#,<-
=O! M&2#%&8(#&$-$6-/+2'"7-P-C0-'&&,!#,!$3&,-0%3$#3#,!6&,!2#!5%#2#3#,<-
DO! I$8%(&921"2$-P-P#$!5#43.*(!2%%3!2#!+%,-./#,$<-
AO! Q60$-L"6-0$-'$L$620((%-.Q/R3-P-P#$!6#3B#3(#,!6&,!@#$!03%2.+$!$%$!3#-$-$3%%/!#,!#6#,$.##'!

,*#.B! /&$#3*&&'<-
-
"#D#!)&-#-!B%32#,!6#32#3!$%#5#'*+@$!*,!4*;'&5#!7><!!
 
Indicatoren  
"#!/*'*#.03#-$&$*#!6&,!2#!6#3-+@*''#,2#!/&$#3*&'#,!*-!%0!J!/&,*#3#,!*,!(&&3$!5#43&+@$!*,!@#$!MNOH
%,2#3D%#(<!!"*$!*-!5#4&-##32!%0!W#N*F#!\*20%*,$!/#$@%2#"<!"#!J!5#-#'#+$##32#!*,2*+&$%3#,!2%%3!2#!
-$..353%#0!D*;,K!!

¥! S'&*""#L$%"60$%&67-.ITH>BB3!j !b##35#6#,!*,!NC#!#[.*6&'#,$<!P#$!5&&$!@*#34*;!%/!
43%#*(&-5&--#,!2*#!##,!4*;23&5#,!'#6#3#,!&&,!('*/&&$6#3&,2#3*,5<!

¥! U/22&$'$-(&#+(##&672+/#$6#&$$'-.UMH3!j !b##35#6#,!*,!'*$#3!%'*#!#[.*6&'#,$<!"*$!B##35##)$!2#!
&)@&,(#'*;(@#*2!%0!)%--*#'#!/*22#'#,<!

¥! V/W&,&#$&#-.XVH&613!j !b##35#6#,!*,!79J"N^!#[.*6&'#,$<!"*$!'&&$!D*#,!@%#6##'!5*)$*5#!-$%))#,!
5#03%2.+##32!B%32#,!$*;2#,!2#!'#6#,-2..3<!

¥! G"#((%'&Y9-'"60#%"621/%*"#&$-.GRVH3!j !b##35#6#,!*,!/I<!P#$!5&&$!@*#34*;!%/!2#!
@%#6##'@#*2!'&,2!2*#!,%2*5!*-!%/!2#!4#(#3!$#!03%2.+#3#,<!

!
c*#!4*;'&5#!77!6%%3!##,!.*$5#43#*2#3#!$%#'*+@$*,5<!
!
Bronnenonderzoek  
A%%3&)!&&,!@#$!%,2#3D%#(!D*;,!#3!/##32#3#!&&,6.''#,2#!4#-+@*(4&3#!#,!5#2##'2#!MNOY-!#,!
%,2#3D%#(#,!*,5#D*#,<!P*#34*;!D*;,!%,2#3D%#(#,!5#43.*($!6&,!F&3$,#3-!)%3!L,,%6&$*%,!#, !EL"A! "!9!
Z,*6#3-*$#*$!6&,!R%3*,%"!!9!]3##,!"#'$&"!!!9!E##0+.0!$9!F&++%3$9!!Z1GF$!9!X0@#3&$!!9!P.@$&/&(*$!!!9!
W&/4%''!#, !GFFO$!"9!bZW$"9!EL"A$"!<!
 
Pilots 
G#,!0*'%$!*-!##,!03%;#+$!%)!-$.2*#!B&&3*,!##,!@T0%$@#-#9!03%2.+$9!2*#,-$!%)!*2##!B%32$!5#$#-$!%0!('#*,#!
-+@&&'!6%%32&$!2#D#!%0!53%$#!-+@&&'!B%32$!5#m/0'#/#,$##32<!G#,!0*'%$!@##)$!&'-!2%#'#*,2#!@#$!$#-$#,!
6&,!##,!+%,+#0$!%0!@&&'4&&3@#*29!6&'(.*'#,9!%,$6&,5-$!*,!2#!/&3($!%)!4*,,#,!2#!(&,$%%3%/5#6*,5!
6%%32&$!@#$!+%,+#0$!2&&2B#3(#'*;(!B%32$!$%#5#0&-$<!C0!6%%3@&,2!B%32$!2#!-+%0#9!'%%0$*;29!2%#'53%#09!
4.25#$!6&,!##,!0*'%$03%;#+$!4#0&&'2$"!!<!!L,!##,!0*'%$!(.,,#,!D%B#'!(B&'*$&$*#6#!&'-!(B&,$*$&$*#6#!
/##$4&3#!*,2*+&$%3#,!B%32#,!%,2#3D%+@$<!
!
A%%3!2*$!%,2#3D%#(!D*;,!#3!%0!2*6#3-#!'%+&$*#-!8!0*'%$-!.*$5#6%#32!%/!`!6#3-+@*''#,2#!5#43.*(!
-+#,&3*%Y-!#,!a!/&$#3*&&'!$T0#-!$#!$#-$#,<!C/!$#!%,2#3D%#(#,!B&$!2#!2..3D&&/-$#!4#(#3!0#3!-*$.&$*#!*-!
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D*;,!0*'%$-!*,5#D#$!%/!0#3!-+#,&3*%!$#!(*;(#,!,&&3!%,2#3!&,2#3#!@#$!#,#35*#H!#,!B&$#36#343.*(9!@#$!
23*,(5#/&(!#,!2#!3#$.3,!3&$#!U2#!@%#6##'@#*2!4#(#3-!2*#!B%32$!$#3.5!5#'#6#32!,&!5#43.*(V<!
 
Onderzoeksopzet en uitvoering 
C0!4&-*-!6&,!2#!2%#'-$#''*,5!#,!%,2#3D%#(-/#$@%2#-!*-!##,!%,2#3D%#(-%0D#$!5#)%3/.'##32<!!
!
P#$!%,2#3D%#(!4#-'&&$!2#!(#$#,!6&,!D#6#,!@#343.*(4&3#!(%))*#4#(#3-!6&,!6#3-+@*''#,2#!/&$#3*&'#,<!P#$!
5&&$!%/K!!

!! F%'T03%0T'##,!U00V_!
!! F%'T03%0T'##,!#,!(%))*#!-+@*'_!
!! F%'T03%0T'##,!U6*35*,!#,!5#3#+T+'#2#!/*SV!_!
!! X$T3##,!&+3T'%,*$3*'!3#-*,_!
!! ^*%0'&-$*+-!FP^A9!4*%0T'##3!5#/&&($!6&,!-.*(#33*#$!
!! ^%3%-*'*+&&$5'&-__!
!! E#3&/*#(!
!! W%#-$63*;-$&&'!I>7n!

!
!C51D%&5%D1##($#($,)D&##($*'&D15(0)&01$&#,0($809($:#0.#$%1*,)0'$,55&)#(>$$
!! E5&5,010'**)+1*,$0,$##($)D%#$<*&.$+1*,>$$
 
1*#$!&''#!$T0#!4#(#3-!D*;,!5#$#-$!*,!2#!0*'%$)&-#!&&,5#D*#,!##,!&&,$&'!03%2.+#,$#,!#,!0*'%$'%+&$*#-!D*+@!
@#44#,!$#3.55#$3%((#,<!Z*$#*,2#'*;(!D*;,!#3!a!6#3-+@*''#,2#!/&$#3*&'#,!5#$#-$!*,!2#!0*'%$-!#,!6%%3!:!
/&$#3*&'#,!*-!#3!##,!MNOH%,2#3D%#(!.*$5#6%#32<!L,!2#!6#3B#3(*,5-)&-#!*-!%6#3(%#0#'#,2!5#(#(#,!,&&3!
6#3B#3(*,5-/%5#'*;(@#2#,!6%%3!@#343.*(4&3#!4#(#3-!#,!2#!3#-.'$&$#,!@*#36&,!D*;,!%,2#36#32##'2!*,!2#!
6#3-+@*''#,2#!/&$#3*&'#,<!!

RT0#!/&$#3*&&'! ]#$#-$!*,!0*'%$! MNOH4#3#(#,*,5!
F%'T03%0T'##,!UFFV! o&! o&!
F%'T03%0T'##,!#,!(%))*#!-+@*'!! 1##%! o&!
F%'T03%0T'##,!U6*35*,!#,!5#3#+T+'#2#!/*SV! o&! o&!
X$T3##,!&+3T'%,*$3*'!3#-*,! o&! o&!
^*%0'&-$*+-!FP^A9!4*%0T'##3!5#/&&($!6&,!-.*(#33*#$! o&! 1###!
^%3%-*'*+&&$5'&-! o&! o&!

E#3&/*#(! o&! o&!

W%#-$63*;-$&&'!I>7n! 1##&! o&!
!"#$$%&E(&).0+%"..*@44%0+1&41B+%C4/F0!

LCA-onderzoek 
A%%3!@#$!MNOH%,2#3D%#(!*-!#3!4*;!f!03%2.+#,$#,!2&$&!.*$5#63&&52!$#,!4#@%#6#!6&,!2#!MNO!6&,!2#!
(%))*#4#(#3!%6#3!2#!##3-$#!`!%,2#32#'#,!6&,!2#!'#6#,-+T+'.-K!/&$#3*&&'6#3B#36*,5!#,!6%%34#B#3(*,59!
03%2.+$*#9!2*-$3*4.$*#!#,!%0-'&5<!"#!03%2.+#,$#,!6&,!@#$!%,2#3D%#(!4*#2#,!6#3-+@*''#,2#!)%3/&$#,!
4#(#3-!&&,<!C/!2#!3#-.'$&$#,!/#$!#'(&&3!$#!(.,,#,!6#35#'*;(#,!*-!@#$!5#B*+@$!6&,!2#!6#3-+@*''#,2#!
@#343.*(4&3#!4#(#3-!$#3.55#3#(#,2!,&&3!##,!).,+$*%,#'#!##,@#*2!6&,!78>!/'!0#3!@#343.*(4&3#!4#(#3<!
"#!3#-.'$&$#,!6&,!@#$!%,2#3D%#(!3#)'#+$#3#,!##,!/*'*#. H*/0&+$!0#3!78>!/'!4#(#3<!"#!%,2#3'*55#,2#!
2&$&!(&,!,*#$!5#2##'2!B%32#,!%/!2#!03*6&+T!6&,!@#$!03%2.+$*#03%+#-!6&,!2#!03%2.+#,$#,!$#!4%35#,<!
!
!)"- #3$)"$))5-(,-$)-6#54)3$)-$+'+-#74)8++5$-/(9-$)-7"#$%&)3')3:-

 
! !"#$#!%#&#'!()!*++'!,##-!./-!*#!0(1+21+3/4#)!,#&+$#-5!
" !"#!0'+*63#-2!./-!*#$#!%#&#'!7##8!-(#2!9##,#:#'&2!//-!7#2!;<=>+-*#'$+#&5!
#!"#$#!%#&#'!()!*++'!,##-!./-!*#!0(1+21+3/4#)!,#&+$#-5!
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¥! C,2#32##'!7K!O7<!]3%,2-$%)$%#6%#3!j !"#!2&$&!2*#!@*#36%%3!*-!%05#'#6#32!@##)$!4#$3#((*,5!$%$!
2#!/&,*#3!B&&3%0!2#!53%,2-$%))#,!5#B%,,#,!#,!6#3B#3($!B%32#,!6%%3!2#!6#3-+@*''#,2#!
/&$#3*&'#,<!

¥! C,2#32##'!IK!OI<!A#36%#3!,&&3!03%2.+$*#)&+*'*$#*$!j !"#D#!)&-#!5&&$!%6#3!@#$!$3&,-0%3$!6&,!2#!
3.B#!/&$#3*&'#,!,&&3!2#!)&43*#(<!"#,(!@*#34*;!&&,!@#$!$T0#!6#36%#3-/*22#'!#,!@%#6##'@#*2!
/&$#3*&&'!2*#!6#36%#32!*-<!

¥! C,2#32##'!IK!O`<!F3%2.+$*#!j !"#D#!)&-#!B##35##)$!2#!03%2.+$*#!*,!2#!)&43*#(<!"#,(!@*#34*;!&&,!
2#!@%#6##'@#*2!#,!@#$!$T0#!#,#35*#!2&$!6%%3!@#$!03%+#-!*-!5#43.*($<!

¥! C,2#32##'!`K!OJ<!R3&,-0%3$!,&&3!2#!+%,-./#,$!j !"#D#!)&-#!B##35##)$!@#$!$3&,-0%3$!6&,!2#!
)&43*#(!,&&3!2#!#*,25#43.*(#3<!A%%3!2#D#!)&-#!D*;,!$B##!&)-$&,2#,!4#3#(#,2!6&,!##,!
03%2.+$*#'%+&$*#!*,!G,5#'&,2!#,!N@*,&<!^#*2#!(B&/#,!%,2#3!2#!7?!6&,!2#!$%$&'#!.*$-$%%$!#,!
D*;,!2&&32%%3!('#*,#3!2&,!2#!+.$H%)!+3*$#3*&!#,!,*#$!/##5#,%/#,!*,!@#$!#*,23#-.'$&&$<-

!
G#,!.*$5#43#*2#3#!$%#'*+@$*,5!6&,!2#!6#3-+@*''#,2#!)&-#-!-$&&$!*,!4*;'&5#!7`<!
 
Gebruiksfase 
1&&-$!@#$!MNOH%,2#3D%#(!D*;,!#3!0*'%$-!.*$5#6%#32!%/!/##3!*,)%3/&$*#!$#!6#35&3#,!%6#3!2#!
5#43.*(-)&-#!6&,!2#!(%))*#4#(#3-<!"#D#!0*'%$-!@&22#,!##,!2..3!6&,!23*#!/&&,2#,!B&&3*,!D%B#'!
(B&,$*$&$*#6#!&'-!(B&'*$&$*#6#!*,2*+&$%3#,!D*;,!%,2#3D%+@$<!"#!(B&'*$&$*#6#!*,2*+&$%3#,!5&&,!%6#3!2#!
5#43.*(-#36&3*,59!(B&'*$#*$!#,!2#!B#'B*''#,2@#*2!$%$!6#3&,2#3*,5!6&,!2#!5#43.*(#3-<!"#!(B&,$*$&$*#6#!
*,)%3/&$*#!%/6&$!@#$!B&$#3H!#,!#,#35*#6#343.*(!5#'*,($!&&,!%/-0%#'#,!%)!&)B&--#,!6&,!2#!4#(#3-9!2#!
)*,&,+*e'#!*/0&+$!#,!2#!@%#6##'@#*2!*,5#(%+@$#!#,!$#3.55#(%/#,!4#(#3-<!"#!0#3*%2#!6&,!`!/&&,2#,!*-!
*,!6##'!5#6&''#,!$#!(%3$!%/!*#$-!$#!D#55#,!%6#3!2#!$%$&'#!'#6#,-2..3!6&,!2#!@#343.*(4&3#!(%))*#4#(#3<!!
G#,!%6#3D*+@$!6&,!2#!%,2#3D%+@$#!*,2*+&$%3#,!*,!2#!0*'%$-!6*,2!;#!@*#3%,2#3<!!

  
&

&

!"#$$%&G(&0?-+&41B+%C4+7&+1&6"H6+F4%+1B+&"1B"/.04%+1&

!
!

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

" #$%&'(%)%&*&+(,

" -./%&)%&*&+(,

" 0($.$1(23%4(56.1/
" 7%/+&$4&./%

" 8$,996:./.

!"#2&%#%&'()*$+',-*'.)+3/343)&$%#.')5'67,'.8)
%966'$%&:+6'; '$)'&$+'4#29#%&'6)*7<

" #&).&($'45%/49)%&'.$'

" ;%*&+(,<'%5.,

" =./%4).$4:++&>..5?%(:46&91%<
" @A.3(/%(/4*%,%&

" B9%,95</*%</%$:('?%(:4*%,%&4%$46&91%<

='0,9&.',6*$+',-*'.)> ; /'%&$5)'$)''$)? ;/'%&$5
*30343)4,#5'$2&:6%<

" C&..')3.,4?%&*&+(,*.&%4*%,%&

" ;%*&+(,<'%5.,
" C++&>..5?%(:4)<D4'%*&+(,<'%5.,

" E5<69%3%$

" F&91%<4).$4+(/'(G/%4%$4<1?99$5.,%$

" @A.3(/%(/4*%,%&
!

!"#$%&'&"()*+%,&#-))'%."/""()0 #1"('2+,)#*"1+3+"4)0 /'&"2+''%)#*"1+3+"4
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"#!@#343.*(4&3#!4#(#3-!D*;,!5#$#-$!%0!8!0*'%$'%+&$*#-<!G3!*-!5#(%D#,!6%%3!0*'%$'%+&$*#-!.*$!6#3-+@*''#,2#!
-#+$%3#,!#,!6&,!6#3-+@*''#,2#!%/6&,5!%/!D%!##,!6#3$#5#,B%%32*5*,5!6&,!6#3-+@*''#,2#!$T0#!'%+&$*#-!
$#!4%35#,<!G#,!('#*,#!0*'%$'%+&$*#!@##)$!$%$!7>>!/#2#B#3(#3-!#,!##,!53%$#!'%+&$*#!/##3!2&,!7>>!
/#2#B#3(#3-<!L,!$%$&&'!@#44#,!#3!I<fI>!5#43.*(#3-!/##5#2&&,!&&,!2#!0*'%$-<-
-
Z,$6"%&/[2-
"#!5#43.*(-)&-#!*-!*,5#3*+@$!%0!23*#!6#3-+@*''#,2#!-+#,&3*%Y-<!"#D#!23*#!-+#,&3*%Y-!3#03#-#,$#3#,!##,!
$%#(%/-$*5#!-*$.&$*#!6&,!2#!@#343.*(4&3#!(%))*#4#(#3!*,!##,!(&,$%%3%/5#6*,5<!L,!*#2#3!-+#,&3*%!D*;,!#3!
$B##!%)!23*#!0*'%$-!*,5#2##'29!/*,*/&&'!##,!53%$#!#,!##,!('#*,#!0*'%$'%+&$*#<!"#!-+#,&3*%Y-!D*;,!&'-!
6%'5$K!
!

7<! X+#,&3*%!7K!##,!%35&,*-&$*#!6#3-+@&)$!##,/&'*5!2#!5#$#-$#!@#343.*(4&3#!4#(#3!&&,!2#!
/#2#B#3(#3-<!\#2#B#3(#3-!,#/#,!2#!4#(#3!D#')!/##!,&&3!B#3(!#,!@.*-!%/!2#D#!$@.*-!&)!$#!
B&--#,<!"#!4#(#3!*-!5#-+@*($!6%%3!$%H5%<!"&&3,&&-$!4*#2$!2#!'%+&$*#!2#!/%5#'*;(@#*2!&&,!2#!
/#2#B#3(#3-!%/!2#!4#(#3!%/!$#!-0%#'#,!5#2.3#,2#!2#!2&5<!!

I<! X+#,&3*%!IK!2#!/#2#B#3(#3-!(3*;5#,!2#!5#$#-$#!@#343.*(4&3#!4#(#3!*,!43.*('##,!6%%3!##,!2&5<!
"#!4#(#3!(&,!B%32#,!6#3-+@&)$!#,!5#3#$%.3,##32!%0!##,!+#,$3&'#!0'#(!*,!@#$!0&,2<!"#!
%35&,*-&$*#!%35&,*-##3$!2#+#,$3&'#!&)B&-)&+*'*$#*$#,<!"*$!@%.2$!*,!2&$!#3!%0!2#!&)2#'*,5!%)!0#3!
6#32*#0*,5!##,!&)B&-)&+*'*$#*$!*-!D%&'-!##,!6&&$B&--#3!B&&3!/#2#B#3(#3-!D#')!2#!4#(#3-!*,!
0'&&$-#,!,&!5#43.*(<!!

`<! X+#,&3*%!`K!2#!/#2#B#3(#3-!(3*;5#,!2#!5#$#-$#!@#343.*(4&3#!4#(#3!*,!43.*('##,!6%%3!##,!2&5<!
"#!4#(#3!(&,!B%32#,!6#3-+@&)$!#,!5#3#$%.3,##32!%0!##,!+#,$3&'#!0'#(!*,!@#$!0&,2<!"#!
%35&,*-&$*#!%35&,*-##3$!+#,$3&'#!&)B&-)&+*'*$#*$#,<!"*$!4#$#(#,$!2&$!2#!@#343.*(4&3#!4#(#3-!%0!
##,!+#,$3&&'!0.,$!*,!@#$!5#4%.B!B%32#,!&)5#B&--#,!D%&'-!4*;6<!2#!-0%#'(#.(#,!6&,!2#!
+&$#3*,5<!L,!2*$!-+#,&3*%!-0##'$!'%5*-$*#(#!&)-$#//*,5!/#$!-+@%%,/&&(!#,p%)!+&$#3*,5!##,!3%'<!

-
G#,!-+@#/&$*-+@#!B##35&6#!6&,!2#!-+#,&3*%Y-!/#$!2#!4*;4#@%3#,2#!0*'%$'%+&$*#-!*-!@*#3%,2#3!$#3.5!$#!
6*,2#,<!\##3!*,)%3/&$*#!*-!$#!6*,2#,!*,!4*;'&5#!a<!
!

 
!"#$$%&I (&@/F+).0"@/F+&J++%#.;+&;.1&@/+1.%"4K@&+1&B++*1+)+1B+&4%#.1"@.0"+@!

- -
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Z$'$,#&$-$6-(&#L/$%&67-+&'/#2-
A%%3!&&,6&,5!6&,!2#!0*'%$-!*-!#3!##,!*,)%3/&$*#4*;##,(%/-$!5#0'&,2!6%%3!5#m,$#3#--##32#!0&3$*;#,<!
R*;2#,-!2#D#!4*;##,(%/-$!D*;,!2#!6#3-+@*''#,2#!-+#,&3*%Y-9!@#343.*(4&3#!4#(#3!%0$*#-!#,!
3&,26%%3B&&32#,!4#-03%(#,<!"#!3&,26%%3B&&32#,!D*;,!$#3.5!$#!6*,2#,!*,!4*;'&5#!J<!C0!4&-*-!6&,!2#D#!
4*;##,(%/-$!*-!#3!##,!6#32#'*,5!5#/&&($!B#'(#!0*'%$'%+&$*#-!5#-+@*($!B&3#,!6%%3!B#'(#!-+#,&3*%!#,!
B#'(!$T0#!4#(#3!D*;!@#$!'*#)-$!B*'2#!$#-$#,!*,!@.,!%35&,*-&$*#<!M%+&$*#-!(3#5#,!$*;2#,-!2#!0*'%$-!
+%//.,*+&$*#/&$#3*&&'!&&,5#'#6#329!#3!B&-!5#'#5#,@#*2!$%$!@#$!-$#''#,!6&,!63&5#,!%6#3!2#!
3&,26%%3B&&32#,!%)!&&,!$#!'#6#3#,!*,)%3/&$*#<!"#!0*'%$'%+&$*#-!B&3#,!*,!2#!6%%34#3#*2*,5!#,!
5#2.3#,2#!2#!0*'%$-!D#')!6#3&,$B%%32#'*;(!6%%3!@#$!+%,$&+$!/#$!2#!4#(#3'#6#3&,+*#3-9!@#$!*,-$&''#3#,!%)!
&&,0&--#,!6&,!&)B&-)&+*'*$#*$#,!#,!@#$!%0@&'#,!6&,!2#!4#,%2*52#!2&$&<!!
-
SK"6#&#"#&$1-/60$%;/$9-
C0!6%%3@&,2!D*;,!-+#,&3*%!-0#+*)*#(#!*,2*+&$%3#,!%05#-$#'2!2*#!B%32#,!5#/#$#,!%0!2#!0*'%$'%+&$*#-<!
\##3!*,)%3/&$*#!%6#3!2#!*,2*+&$%3#,!/#$!4*;4#@%3#,2#!.*$'#5!*-!$#!'#D#,!*,!4*;'&5#!f <!!P*#3%,2#3!##,!
%6#3D*+@$!6&,!2#!(B&,$*$&$*#6#!*,2*+&$%3#,!0#3!-+#,&3*%<!!
 

N60&,"#/%! Q$6<$&0! Z,$6"%&/->! Z,$6"%&/-E! Z,$6"%&/-=!

b&$#36#343.*(!$*;2#,-!
5#43.*(!

M*$#3-!UB&3/p(%.2V! S! S! S!

b&$#36#343.*(!
6&&$B&--#3!!

M*$#3-! S! S! S!

G,#35*#6#343.*(! (b@! S! S! S!

E%))*#+%,-./0$*#!! n!$*((#,! S! S! S!

W#$.3,!3&$#! ?!4#(#3-!*,5#'#6#32! S! S! S!

O22*$*%,#'#!
6#343.*(-&3$*(#'#,!

n!0&0*#3#,!$*--.#-! S! S! S!

 
!"#$$%&'< (&4;+%C"/F0&;.1&B+&$"0#+;%..#B+&)++06.%+&"1B"/.04%+1&-+%&@/+1.%"4&

5$#(%6-%"#$-
"#!3#$.3,!3&$#!6&,!2#!4#(#3-!B##35##)$!@#$!&&,$&'!4#(#3-!2&$!&&,!@#$!#*,2#!6&,!2#!0*'%$-!%6#34'*;)$<!
]#2.3#,2#!2#!0*'%$-!6&''#,!4#(#3-!2&,(D*;!/##32#3#!)&+$%3#,!.*$<!"#,(!&&,!@#$!,*#$!/##3!5%#2!
).,+$*%,#3#,9!0#3!%,5#'.(!B#55%%*#,!%)!/##,#/#,!6&,!2#!4#(#3-!2%%3!2#!2##',#/#3-<!P#$!0#3+#,$&5#!
4#(#3-!2&$!$#3.5(%/$!*-!2#!3#$.3,!3&$#<!"*$!B##35##)$!@#$!0#3+#,$&5#!6&,!4#(#3-!2&$!,*#$!6#3'%3#,!5&&$<!
P%#!/*,2#3!@%%5!2#!3#$.3,!3&$#9!@%#!@%5#3!2#!&&,$&''#,!4#(#3-!D*;,!2*#!6#36&,5#,!/%#$#,!B%32#,<!!
 
SK"'&#"#&$1-/60$%;/$9-
R#,!-'%$$#!*-!&&,!@#$!#*,2#!6&,!2#!0*'%$!##,!*,2*6*2.#'#!#*,2#6&'.&$*#!.*$5#6%#32!/#$!&''#!0*'%$'%+&$*#-<!
P*#34*;!*-!6%%3,&/#'*;(!(B&'*$&$*#6#!2&$&!%05#@&&'2!%0!4&-*-!6&,!##,!#6&'.&$*#!B#4!#,!%0#,!63&5#,<!
"#!6%'5#,2#!#'#/#,$#,!D*;,!%,2#32##'!6&,!2#!#6&'.&$*#K!

!! "#!%6#3(%#0#'#,2#!#36&3*,5!/#$!2#!%6#3-$&0!,&&3!@#343.*(4&3#!(%))*#4#(#3-!!
!! "#!5#43.*(-#36&3*,5!6&,!2#!4#(#3!!
!! "#!0#3+#0$*#!6&,!2#!/&$#!6&,!2..3D&&/@#*2!6&,!2#!5#(%D#,!4#(#3!
!! "#!(B&'*$#*$!6&,!2#!4#(#3!
!! "#!$%#(%/-$4#-$#,2*5@#*2!6&,!2#!4#(#3p-T-$##/!!
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!
"&&3,&&-$!D*;,!2#!3#-.'$&$#,!6&,!2#!>H!#,!7H/#$*,5!5#2##'2!/#$!2#!'%+&$*#-<!"#!*,5#6.'2#!#6&'.&$*#-!
(.,,#,!,*#$!5#2##'2!B%32#,!%/!2#!03*6&+T!6&,!2#!/#3(#,!#,!2.-!03%2.+#,$#,!$#!4%35#,<!
 
Data uitvraag verwerking koffiebekers  
C/!/##3!*,D*+@$!$#!(3*;5#,!*,!2#!'&&$-$#!)&-#K!@#$!#*,2#!6&,!2#!'#6#,-2..3!6&,!##,!(%))*#4#(#3!D*;,!
6#3-+@*''#,2#!0&3$*;#,!4#,&2#32!2*#!(#,,*-!@#44#,!6&,!3#-$-$%))#,6#3B#3(*,5<!P*#34*;!*-!##,!63&5#,'*;-$!
$%#5#-$..32!#,!D*;,!*,$#36*#B-!*,5#0'&,2!6%%3!&&,6.''#,2#!*,)%3/&$*#<!c*#!4*;'&5#!: !6%%3!2#!63&5#,!2*#!
$%#5#-$..32!D*;,<!
!
"#!6%'5#,2#!0&3$*;#,!D*;,!4#,&2#32K!2#!(%))*#4#(#303%2.+#,$#,$"!!!9!&)6&'6#3B#3(#3-!#,!
6#343&,2*,5-%6#,!4#@##32#3-$!$!#,!(#,,*-*,-$*$.$#,$$<!C%(!D*;,!#3!&,2#3#!%35&,*-&$*#-!4#,&2#32!2*#!
#S0#3$*-#!@#44#,!*,!@#$!6#3B#3(#,!6&,!3#-$-$%))#,!%/!*,)%3/&$*#!%0!$#!@&'#,$$!<!G3!D*;,!5#5#6#,-!
%05#@&&'2!2*#!*,D*+@$!5#6#,!*,!B&$!#3!5#4#.3$!&'-!2#!(%))*#4#(#3!B%32$!&)5#2&,($<!"#!/&$#3*&'#,!
(.,,#,!2%%3!2#!03%2.+#,$!B%32#,!$#3.55#,%/#,9!4*;!##,!5#-+@#*2#,!3#-$-$3%%/!$#3#+@$!(%/#,!%)!4*;!
@#$!3#-$&)6&'!4#'&,2#,<!!
!
^*;!2#!03%2.+#,$#,!6&,!2#!4#(#3-!*-!.*$5#63&&52!%)!#3!##,!$#3.5,&/#!-T-$##/!*-!2*#!2%%3!+%,-./#,$#,!
6&,!2#!4#(#3-!5#43.*($!(&,!B%32#,!%/!2#!4#(#3-!$#3.5!$#!5#6#,<!P*#34*;!*-!.*$5#63&&52!%)!2#!4#(#3-!
$#3.55#,%/#,!B%32#,9!B&$!@#$!0#3+#,$&5#!*-!6&,!$#3.5!5#'#6#32#!4#(#3-!#,!B&$!#3!,&!&)'%%0!/#$!2#!
/&$#3*&'#,!5#4#.32<!!
!
G3!*-!+%,$&+$!%05#,%/#,!/#$!6#3-+@*''#,2#!3#-$-$%))#,6#3B#3(#3-!#,!(#,,*-*,-$*$.$#,!%/!%0!$#!@&'#,!
B&$!#3!/#$!2#!6#3-+@*''#,2#!$T0#,!/&$#3*&'#,!5#4#.3$!&'-!2#D#!@#$!#*,2#!6&,!2#!'#6#,-2..3!4#3#*(#,<!
P*#34*;!*-!#3!5#+%,-$&$##32!2&$!@#$!53%%$-$#!5#2##'$#!4*;!@#$!3#-$&)6&'!%)!F\ "!$#3#+@$(%/$<!P*#34*;!*-!
/#$!2#!.*$63&&5!2#!)%+.-!(%/#,!$#!'*55#,!%/!*,!(&&3$!$#!43#,5#,!B&$!#3!/#$!2#D#!/&$#3*&'#,!5#4#.3$!
&'-!2*#!4*;!@#$!3#-$&)6&'!$#3#+@$!(%/#,<!G3!*-!6%%3,&/#'*;(!(B&'*$&$*#6#!2&$&!%05#@&&'2!%/2&$!#3!
4#0#3($!(B&,$*$&$*#6#!5#5#6#,-!4#-+@*(4&&3!B&3#,<!!
 
I$8%(&9$%2/60$%;/$9 
C/!@#$!5#23&5!6&,!5#43.*(#3-!3%,2%/!@#$!5#43.*(!6&,!@#343.*(4&3#!4#(#3-9!@#$!&&,$&'!(%00#,!(%))*#!
#,!@%#!6&&(!##,!4#(#3!B%32$!@#35#43.*($9!%/5#-0%#'2!#,!&)5#23%%529!B&$!2#!@%.2*,5!*-!$<%<6<!2#!
%6#35&,5!,&&3!@#343.*(4&3#!4#(#3-!#,!2#!3#$.3,!3&$#!6&,!2#!@#343.*(4&3#!4#(#3-!*,D*+@$#'*;(!$#!/&(#,!
*-!##,!#3!>H!#,!7H/#$*,5!. *$5#6%#32<!Z*$!2#D#!/#$*,5#,!(&,!D%B#'!(B&,$*$&$*#6#!&'-!(B&'*$&$*#6#!
*,)%3/&$*#!B%32#,!5#@&&'2<!"#!>H/#$*,5!*-!6#3-03#*2!6%%3!&&,6&,5!6&,!2#!0*'%$!#,!*,5#6.'2!2%%3!Jf=!
5#43.*(#3-9!2*$!*-!7f?!6&,!2#!$%$&'#!2##',#/#3-!6&,!2#!0*'%$-<!"#!7H/#$*,5!*-!&)5#,%/#,!,&!&)3%,2*,5!
6&,!2#!0*'%$-!#,!*,5#6.'2!2%%3!J7a!5#43.*(#3-9!7a?!6&,!2#!$%$&'#!0*'%$5#43.*(#3-<!
!
"#!63&5#,!.*$!2#!>H/#$*,5!D*;,!$%#5#-0*$-$!%0!2#!-*$.&$*#!6%%3!&&,6&,5!6&,!2#!0*'%$-!4*,,#,!2#!
(&,$%%3%/5#6*,5<!"&&34*;!*-!6%%3&'!5#$%#$-$!B&$!@#$!+%,-./0$*#5#23&5!*-!6&,!5#43.*(#3-!6%%3!2#!-$&3$!
#,!@%#!2#!%6#35&,5!,&&3!@#343.*(4&3#!4#(#3-!B%32$!%,$6&,5#,!4*,,#,!2#!0*'%$'%+&$*#-<!!
!
L,!2#!7H/#$*,5!D*;,!53%$#,2##'-!2#D#')2#!63&5#,!%05#@&&'2!&'-!*,!2#!>H/#$*,5<!"&&3,&&-$!5&&$!2#!7H
/#$*,5!2*#0#3!*,!%0!@#$!%/-0%#'#,!6&,!2#!4#(#39!@#$!5#43.*(!6&,!B&3/p(%.2!B&$#3!#,!0&0*#3#,!
@&,22%#(;#-!#,!%0!@#$!23*,(5#/&(!6&,!2#!5#(%D#,!4#(#3!#,!2#!3#$.3,!3&$#!6&,!2#!5#$#-$#!@#343.*(4&3#!
4#(#3<!"#!63&5#,!.*$!2#!>H!#,!7H/#$*,5!D*;,!$#!6*,2#,!*,!4*;'&5#!: <!!
 
 
 +
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2%(3-'"'%#+
 
Productiefase 
C,2#3-$&&,2!2#!3#-.'$&$#,!.*$!@#$!MNOH%,2#3D%#(!%6#3!2#!##3-$#!`!%,2#32#'#,!6&,!2#!03%2.+$*#!6&,!2#!
(%))*#4#(#3K!7V!/&$#3*&&'6#3B#36*,5!#,!6%%34#B#3(*,59!IV!03%2.+$*#!#,!2*-$3*4.$*#!#,!`V!%0-'&5<!"#!
/*'*#.03#-$&$*#!6&,!2#!f!6#3-+@*''#,2#!(%))*#4#(#3-!*-!.*$5#-0'*$-$!*,!2#!6*#3!*,2*+&$%3#,K!
('*/&&$6#3&,2#3*,5!U]bF7>>V9!.*$0.$$*,5!6&,!)%--*#'#!43&,2-$%))#,!UQ"FV9!/#,-#'*;(#!$%S*+*$#*$!
UPRF*,)V!#,!,&$..3'*;(#!$3&,-)%3/&$*#!6&,!'&,2!U1MRFV9!.*$5#23.($!*,!3#-0#+$*#6#'*;(!(5!NC#H
#[.*6&'#,$#,9!(5!%'*#H#[.*6&'#,$#,9!(5!79JH"N^!#[.*6&'#,$#,!#,!/ #<!!
!
L,!%,2#3-$&&,2#!$&4#'!*-!B##35#5#6#,!%6#3!B#'(!5#B*+@$!0#3!/&$#3*&&'-%%3$!2#!/*'*#.03#-$&$*#!*-!
4#3#(#,2<!"*$!*-!4#0&&'2!%0!4&-*-!6&,!2#!).,+$*%,#'#!##,@#*2!2*#!B#!@#44#,!5#,%/#,!6%%3!@#$!5#B*+@$!
6&,!##,!4#(#3!6&,!78>!/'!(%))*#<!!
!
^#(#3-!
5#/#$#,!

\&$#3*&&'! ]#B*+@$!*,!53&/!
0#3!78>/'!

I ! F%'T03%0T'##,!UFFV! I7 !
7! F%'T03%0T'##,!#, !(%))*#!-+@*'!UFFqEV! 7>`!
7! F%'T03%0T'##,9!6*35*,!#, !5#3#+T+'#2#!/*S!UFF!3#+V! 7`>!
7! ^%3%-*'*+&&$!5'&-!! =J!
7! X$T3##,!&+3T'%,*$3*'!3#-*,!UXO1!FFV! =: !
7! E#3&/*#(! II> !
7! W%#-$63*;-$&&'!I>7n!UWAXV! 7a>!

!"#$$%&'' (&4;+%C"/F0&).0+%".*+1&+1&#+J"/F0!

P*#3%,2#3!2#!/*'*#.03#-$&$*#!0#3!/&$#3*&&'-%%3$<!! 
Eenheid PP PP+K PP 

rec 
GLAS SAN PP KERAM RVS 

Global 
Warming 
potential 

(GWP100) 

kg 
CO! eq !"!#!  !"$%% !"$%$ !"$#& !"&%' !"()(  *"*!% 

Fossil Fuel 
Depletion 

(FDP) 
kg oil-eq !"!'$  !"*%( !"*%* !"!##  !"$&+ !"&#% !"(!!  

Human 
Toxicity 
(HTPinf) 

kg1,4DC
Beq !"!*#  !"!#*  !"!)*  !"*$% !"!'*  !"*&!  !"+!(  

Natural 
Land 

Transformat
ion (NLTP) 

m2 )"!#, -
!+  

("&!, -
!'  

("(', -
!'  *"!%, -!& $"&!, -!'  '"**, -!& *"'%, -!& 

!"#$$%&'2 (&4;+%C"/F0&).0+%".*+1&+1&")-./0&-+%&"1B"/.04%&.5#+%41B&1..%&9&B+/").*+1&

L,!%,2#3-$&&,2#!53&)*#(#,!B%32#,!2#!3#-.'$&$#,!0#3!/&$#3*&&'-%%3$!#,!0#3!*,2*+&$%3!B##35#5#6#,<!c*#!
4*;'&5#!77!6%%3!##,!.*$5#43#*2#!.*$'#5!6&,!2#!5#/#$#,!*,2*+&$%3#,<!!
!
!
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L,!)*5..3!7` !B%32#,!&''#!*,2*+&$%3#,!0#3!/&$#3*&&'-%%3$!B##35#5#6#,<!"#!MNOH/#$@%2*#(!4*#2$!5##,!
/%5#'*;(@#*2!%/!2#D#!*,2*+&$%3#,!-&/#,!$#!6%#5#,!#,!/#$!#'(&&3!$#!6#35#'*;(#,<!C/!$%+@!##,!4##'2!$#!
-+@#$-#,!6&,!2#!+./.'&$*#6#!*/0&+$!#,!2#!6#3-+@*''#,2#!/&$#3*&&'-%%3$#,!%6#3(%#0#'#,2!/#$!#'(&&3!$#!
(.,,#,! 6#35#'*;(#,9!*-!#3!0#3!*,2*+&$%3!##,!0#3+#,$&5#!4#3#(#,2!&&,!2#!@&,2!6&,!2#!$%$&'#!*/0&+$!6&,!
&''#!4#(#3-!4*;!#'(&&3' <!G'(#!*,2*+&$%3!*-!%0!2#D#!/&,*#3!B##35#5#6#,9!%/!2#!*/0&+$!0#3!/&$#3*&&'-%%3$!
$#!(.,,#,!6#35#'*;(#,<!
 

 
!"#$$%&'9 (&$"074)@0+1&LMN,-%4B$/0"+5.@+&-+%&).0+%"..*@44%0&;44%&.**+&"1B"/.04%+1&@.)+1O&P++50&F+0&-+%/+10.#+&-+%&
"1B"/.04%&;.1&F+0&040.*+&%+@$*0..0&-+%&"1B"/.04%&;44%&B+&E&7455"+6+7+%@O$

Q*5..3!7J!'&&$!2#!]'%4&'!b&3/*,5!F%$#,$*&'!U]bF7>>V!0#3!/&$#3*&&'-%%3$!#,!0#3!%,2#32##'!6&,!2#!
03%2.+$*#)&-#!D*#,<!"*$!*-!B##35#5#6#,!*,!(5!NC#H#[.*6&'#,$#,<!c%&'-!D*+@$4&&3!*,!2#!53&)*#(!23&5#,!
2#!B*,,*,5!6&,!2#!53%,2-$%))#,!#,!@#$!2&&2B#3(#'*;(#!03%2.+$*#03%+#-!@#$!/##-$!4*;!&&,!@#$!$%$&'#!
]'%4&'!b&3/*,5!F%$#,$*&'<!P#$!$3&,-0%3$!6&,!2#!/&$#3*&'#,!@##)$!##,!('#*,#3#!*/0&+$<!"#!WAXH4#(#3!
@##)$!2#!53%%$-$#!NC#H)%%$03*,$!/#$!797>f!(5!NC#<!"#!FF!4#(#3!@##)$!2#!('#*,-$#!NC#H)%%$03*,$!/#$!
>9>fafa!(5!NC#(!
 

  
!"#$$%&'> (&P*46.*&:.%)"1#&840+10".*&QP:8'<<R&-+%&5$1/0"41+*+&++1F+"B&).0+%"..*@44%0&$"0#+@-*"0@0&1..%&
-%4B$/0"+41B+%B++*O&

 
!  ?+!()!*#!2+2/1#!@AB>(90/32!./-!/11#!C!+-*#'$+372#!%#&#')!%(D!#1&//'!!EFGGG!&,!<HE5!"#!@AB!./-!IJK!()!LFLMC!
&,!<HE!:/2!,#1(D&!)2//2!//-!NGO!./-!*#!6(2)2++2!./-!/11#!%#&#')!%(D!#1&//'!+0,#2#1*5!"#!2+2/1#!@AB!./-!&#'/9(#&!
()!MFNPN!&,!<HE!:/2!,#1(D&!)2//2!//-!LQO!./-!*#!2+2/1#!6(2)2++2!./-!*#!EFGGG!&,!./-!/11#!%#&#')!)/9#-5!
!

!"

#!"

$!"

%!"

&!"

'!!"

'#!"

'$!"

(( (()* ((+,- ./01(( 23/. *45/6 57.

"189:;<91=<+>?@8 "1A:BB?91AC,9B "1D:E?-?DF "19<@G1D+<@BA:+><D?:@
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L,!)*5..3!7a!*-!2#!Q%--*#'#!^3&,2-$%)!Z*$0.$$*,5!0#3!4#(#3!0#3!)&-#!D*+@$4&&3<!"*$!*-!B##35#6#,!*,!(5!
%'*#H#[.*6&'#,$#,<!b#2#3%/!D*;,!2#!B*,,*,5!6&,!2#!53%,2-$%))#,!#,!@#$!03%2.+$*#03%+#-!
6#3&,$B%%32#'*;(!6%%3!2#!53%%$-$#!*/0&+$<!"#!*/0&+$!6&,!$3&,-0%3$!*-!@*#3!B##3!3#'&$*#)!('#*,<!P#$!
03%2.+$*#03%+#-!6&,!2#!(#3&/*#(#,!4#(#3-!6#343.*($!@#$!/##-$#!)%--*#'#!43&,2-$%))#,!U>9J8f`I!(5!%'*#!
#[<V!#,!2#!FF!4#(#3-!@#44#,!%0,*#.B!2#!'&&5-$#!*/0&+$!U>9>a77`!(5!%'*#!#[<V<!
 

  
!"#$$%&'A (&54@@"+*+&6%.1B@045&$"0-$00"1#&Q!S8R&-+%&5$1/0"41+*+&++1F+"B&).0+%"..*@44%0&$"0#+@-*"0@0&1..%&-%4B$/0"+41B+%B++*O&

 
Q*5..3!7: !5##)$!B##3!@%#6##'!5*)$*5#!-$%))#,!UPRF*,)V!#3!63*;(%/#,!0#3!/&$#3*&&'-%%3$<!"*$!B%32$!
B##35#6#,!*,!(5!79J"N^!#[.*6&'#,$<!P#$!2#'6#,!6&,!53%,2-$%))#,!#,!@#$!03%2.+$*#03%+#-!D*;,!
6#3&,$B%%32#'*;(!6%%3!@%#6##'@#*2!&&,!5*)$*5#!-$%))#,<!\#$!,&/#!@#$!03%2.+$*#03%+#-!6&,!2#!WAXH
4#(#3!23&&5$!4*;!&&,!@#$!63*;(%/#,!6&,!5*)$*5#!-$%))#,!U>9J7`:`!(5!79J"N^V<!FF!@##)$!B#2#3%/!2#!
'&&5-$#!*/0&+$!%0!2#D#!*,2*+&$%3<!!
 

  
!"#$$%&'D(&- 40+10"++*&;44%&T+1@+*"H7+&U4V"/"0+"0&QWU8"15R&-+%&5$1/0"41+*+&++1F+"B&).0+%"..*@44%0&$"0#+@-*"0@0&1..%&
-%4B$/0"+41B+%B++*O&

L,!Q*5..3!7f !*-!D*+@$4&&3!@%#6##'!'&,2!U1MRFV!,%2*5!*-!0#3!/&$#3*&&'-%%3$<!"#D#!*,2*+&$%3!*-!
B##35#6#,!*,!/ #<!\#$!,&/#!2#!(#3&/*#(#,!4#(#3!@##)$!##,!3#'&$*#)!@%%5!'&,25#43.*(!U>9>>>a7!/#V9!
6%%3,&/#'*;(!*,!2#!03%2.+$*#)&-#<!!!
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!

  
!"#$$%&'E (&X.0$$%*"H7&L.1B0%.1@54%).0"+&QXLU8R&-+%&5$1/0"41+*+&++1F+"B&).0+%"..*@44%0&$"0#+@-*"0@0&1..%&
-%4B$/0"+41B+%B++*O&

P#$!*-!/%5#'*;(!2#!*/0&+$!0#3!*,2*+&$%3!$#3.5!$#!3#(#,#,!,&&3!7!53&/!/&$#3*&&'<!"#!#S&+$#!&&,$&''#,!0#3!
*,2*+&$%3!#,!##,!%6#3D*+@$-53&)*#(!D*;,!$#!6*,2#,!*,!4*;'&5#!7JK!MNOH*,2*+&$%3!0#3!53&/<!
!
P*#3/##!B%32$!@#$!6#3-+@*'!5#e'*/*,##32!2*#!%,$-$&&$!%/2&$!#3!0#3!$T0#!(%))*#4#(#3!6#3-+@*''#,2#!
@%#6##'@#2#,!/&$#3*&&'!,%2*5!*-!6%%3!78>!/'!(%))*#<!F#3!53&/!/&$#3*&&'!@#44#,!2#!4#(#3-!6&,!WAX!#,!
(#3&/*#(!&'-,%5!2#!53%%$-$#!/*'*#. H*/0&+$<!"#!FF!4#(#3-!/#$!5#3#+T+'#2!/&$#3*&&'!@#44#,!##,!'&5#3#!
/*'*#. H*/0&+$!0#3!53&/!$#,!%0D*+@$#!6&,!2#!6*35*,!FF!4#(#3-<!"#D#!2&$&!*-!2&&3/##!/#$!,&/#!3#'#6&,$!
6%%3!2#!FF!/&$#3*&'#,9!&&,5#D*#,!4#(#3-!6&,!(#3&/*#(!#,!WAX!*,!2#!/##-$#!5#6&''#,!,*#$!'*+@$#3!
5#03%2.+##32!(.,,#,!B%32#,<!!
-
:/6,'(2&$ -
Z*$!4%6#,-$&&,2#!3#-.'$&$#,!4'*;($!2&$!2#!6*35*,!0%'T03%0T'##,!UFFV!4#(#3!2#!'&&5-$#!/*'*#. H*/0&+$!
@##)$!%0!2#!J!5#/#$#,!*,2*+&$%3#,<!"*$!*-!$#!6#3('&3#,!2%%32&$!2#!4#(#3-!'*+@$#3!D*;,!2&,!2#!&,2#3#!:!
4#(#3-!2*#!D*;,!/##5#,%/#,9!B&&32%%3!#3!/*,2#3!/&$#3*&&'!,%2*5!*-!%/!2#!4#(#3!$#!03%2.+#3#,<!O'-!
B#!#+@$#3!(*;(#,!,&&3!2#!*/0&+$!0#3!53&/!/&$#3*&&'-%%3$!2&,!D*;,!2#!0%'T03%0T'##,!4#(#3-!/#$!
5#3#+T+'#2#!/&$#3*&'#,!UFF3#+V!%)!(%))*#-+@*''#,!UFFqEV!2..3D&/#3<!O'-!2#D#!4#(#3-!2.-!#6#,!DB&&3!
D%.2#,!D*;,!&'-!2#!6*35*,!0%'T03%0T'##,!UFFV!4#(#3!@#44#,!D#!##,!'&5#3#!/*'*#. H*/0&+$!*,!2#!
03%2.+$*#)&-#<!"*$!*-!/#$!,&/#!3#'#6&,$!6%%3!FF!4#(#3-<!P*#34*;!B#'!2#!(&,$$#(#,*,5!2&$!*,!2#!
6#3B#3(*,5-)&-#!$%#5#B#3($!/%#$!B%32#,!,&&3!##,!D.*6#3#!-$3%%/!FF<!E#3&/*#(!#,!WAX!@#44#,!*,!
4#*2#!5#6&''#,!2#!@%%5-$#!/*'*#. H*/0&+$<!
 
Gebruiksfase 
1&&-$!@#$!MNOH%,2#3D%#(!D*;,!#3!0*'%$-!.*$5#6%#32!%/!/##3!*,)%3/&$*#!$#!6#35&3#,!%6#3!2#!
5#43.*(-)&-#!6&,!2#!(%))*#4#(#3-<!"#D#!)&-#!4#-$&&$!.*$!(B&,$*$&$*#)!#,!(B&'*$&$*#)!%,2#3D%#(<!
P*#3%,2#3!2#!3#-.'$&$#,!6&,!2#!4#'&,53*;(-$#!*,2*+&$%3#,<!
 
Kwantitatief onderzoek 
 
N*+",#-"1K"22$6!
R*;2#,-!2#!0*'%$-!*-!5#63&&52!,&&3!@#$!$T0#!6&&$B&--#3!2&$!B%32$!5#43.*($!#,!*-!#3!2#!6#35#'*;(*,5!
5#/&&($!$.--#,!&)-0%#'#,!#,!@#$!5#43.*(!6&,!##,!6&&$B&--#3<!\#$!2#D#!*,)%3/&$*#!*-!##,!4#3#(#,*,5!
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5#/&&($!6&,!2#!NC#H6%#$&)23.(!6&,!&)B&--#,!*,!2#!5#43.*(-)&-#!6&,!@#343.*(4&3#!4#(#3-<!P*#34*;!*-!
5#(#(#,!,&&3!@#$!#'#($3*+*$#*$-6#343.*(!6&,!2#!6&&$B&--#3!#,!@#$!4#,%2*52#!5&-!6%%3!B&3/!B&$#3<!!
!
P*#34*;!D*;,!2#!6%'5#,2#!.*$5&,5-0.,$#,!#,!.*$(%/-$#,!.*$!2#!0*'%$-!5#43.*($K!

¥! "#!/##-$#!6&&$B&--#3-!.*$!2#!0*'%$-!5#43.*(#,!3%,2!2#!7!(b@!#'#($3*+*$#*$!0#3!B&-4#.3$<!G#,!
.*$-+@*#$#3!*-!##,!2#+#,$3&'#!6&&$B&--#3!6&,!`!(b@<!!

¥! M&&2+&0&+*$#*$!6&,!2#!6&&$B&--#3-!'*5$!3%,2!2#!Ia!4#(#3-!0#3!B&-4#.3$<!!
¥! >97I!'*$#3!B&$#3!6%%3!/#$!2#!@&,2!&)-0%#'#,9!B&&34*;!f=?!/#$!B&$#3!&)-0%#'$!U&)(%/-$*5!.*$!

5#43.*(#3-%,2#3D%#(V<!P*#34*;!*-!.*$5#5&&,!6&,!B&3/!B&$#3!6&,!:>!53&2#,!2&$!/#$!##,!
5&-4%*'#3!B%32$!6#3B&3/2<!

!
"#!NC #H6%#$&)23.(!6&,!@#$!&)B&--#,!6&,!2#!4#(#3-!*-!@*#3%,2#3!$#!D*#,<!!
!

!"#$$%&'G(&MY! ,;4+0.5B%$7&;.1&F+0&.5J.@@+1&

Z*$!2#!53&)*#(!6&'$!&)!$#!'#D#,!2&$!2#!NC#H6%#$&)23.(!*,!2#!5#43.*(-)&-#!-$#3(!&)@&,(#'*;(!*-!6&,!##,!
&&,$&'!)&+$%3#,K!

¥! A#3/%5#,!6&&$B&--#3!U*,!(b@!0#3!B&-4#.3$V!
¥! ]#43.*(!6&,!53%#,#!%)!53*;D#!-$3%%/!

!
"&&3,&&-$!-0##'$!%%(!2#!'&&2+&0&+*$#*$!##,!4#'&,53*;(#!3%'<!P%#!/##3!4#(#3-!#3!*,!2#!6&&$B&--#3!
(.,,#,9!@%#!'&5#3!@#$!#'#($3*+*$#*$-6#343.*(!0#3!4#(#3<!!
!
C%(!@#$!B&$#36#343.*(!*-!%05#63&&52!$*;2#,-!2#!0*'%$-9!#+@$#3!*-!2#D#!,*#$!$#3.5!$#!@#3'#*2#,!$%$!2#!
@%#6##'@#*2!(%))*#4#(#3-!
!
!
!
!
!
!
!

!

!"!!#

!"!$

!"!$#

!"!%

!"!%#

!"!&

&'()*+,-./.0 1))23)++.4
$(56783)+9.:42
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L,!%,2#3-$&&,2#!)*5..3!*-!2#!NC#H6%#$&)23.(!6&,!2#!5#43.*(-)&-#!&)5#D#$!$#5#,!2*#!6&,!2#!
03%2.+$*#)&-#<!!

 
!"#$$%&'I (&MY! ,;4+0.5B%$7&;.1&QF+0&.5J.@@+1&;.1R&F+%6%$"76.%+&7455"+6+7+%@&4;+%&++1&-+%"4B+&;.1&I<&B.#+1O&W"+%6"H&"@&
+%;.1$"0&#+#..1&B.0&++1&#+6%$"7+%&;.1&++1&F+%6%$"76.%+&6+7+%&B+C+&9&7++%&-+%&B.#&.5@-4+*0&+1&' &7++%&"1&B+&;..0J.@@+%&C+0O&!

P%#!6&(#3!##,!@#343.*(4&3#!4#(#3!5#43.*($!B%32$9!@%#!('#*,#3!@#$!&&,2##'!6&,!2#!03%2.+$*#!D&'!B%32#,!
*,!2#!$%$&'#!/*'*#.H*/0&+$<!R#!D*#,!*-!2&$!@#$!&)B&--#,!6&,!2#!@#343.*(4&3#!4#(#3!*,!2#!6&&$B&--#3!##,!
53%$#3#!NC#H*/0&+$!@##)$!2&,!2#!03%2.+$*#!6&,!2#!@#343.*(4&3#!4#(#3<!C/2&$!2#!*/0&+$!6&,!&)B&--#,!
6%%3!&''#!@#343.*(4&3#!4#(#3-!5#'*;(!*-9!@#44#,!2#!.*$(%/-$#,!6&,!2#!/*'*#. H*/0&+$!6&,!@#$!B&--#,!
5##,!*,6'%#2!%0!2#!4#&,$B%%32*,5!6&,!2#!@%%)263&&5<!-
-
U&6"6,&\'$-&*+",#-
"#!)*,&,+*e'#!*/0&+$!0#3!/#2#B#3(#3!4#6&$!2#!6%'5#,2#!%,2#32#'#,K!7V!2#!(%-$03*;-!6&,!2#!4#(#3U-V9!
IV!2#!(%-$#,!6%%3!@#$!-$3%%/H!#,!B&$#36#343.*(!6&,!2#!6&&$B&--#3!#,!`V!(%-$#,!6%%3!@#$!-$3%%/H!#,!
B&$#36#343.*(!6%%3!%/-0%#'#,!/#$!UB&3/V!B&$#3<!"#!(%-$#,!6%%3!2#!&&,-+@&)!6&,!@#343.*(4&3#!4#(#3-!
D*;,!6#32##'2!%6#3!2#!6#3B&+@$#!'#6#,-2..3!%0!4&-*-!6&,!2#!3#$.3,! 3&$#-!$*;2#,-!2#!0*'%$-<!!
!
P*#34*;!D*;,!2#!6%'5#,2#!.*$5&,5-0.,$#,!#,!.*$(%/-$#,!.*$!2#!0*'%$-!5#43.*($K!

¥! I!(b@!#'#($3*+*$#*$!#,!J>!'*$#3!B&$#3!0#3!B&-4#.3$!6%%3!##,!6&&$B&--#3<!!
¥! Ia!@#343.*(4&3#!4#(#3-!0#3!B&-4#.3$<!!
¥! >97I!'*$#3!B&$#3!6%%3!/#$!2#!@&,2!&)-0%#'#,9!B&&34*;!f=?!/#$!B&$#3!&)-0%#'$!U&)(%/-$*5!.*$!

5#43.*(#3-%,2#3D%#(V<!P*#34*;!*-!.*$5#5&&,!6&,!B&3/!B&$#3!6&,!:>!53&2#,!2&$!/#$!##,!
5&-4%*'#3!B%32$!6#3B&3/2<!

¥! r>9a>!0#3!(b@9!r79Ja!0#3!/&!&&325&-!#,!r79>>!0#3!/&)B&$#3<!!
¥! II8!B#3(2&5#,!0#3!;&&3!%0!(&,$%%3<!

!
"#!. *$(%/-$#,!D*;,!*,!%,2#3-$&&,2#!53&)*#(!$#!D*#,<!
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!"#$$%&2<(&H..%*"H7@+&74@0+1&-+%&7455"+6+7+%&-+%&)+B+J+%7+%O&Z"0&41B+%C4+7+1&6*"H70&B.0&;++*&)+B+J+%7+%@&#+)"BB+*B&9&
++1).*"#+&7455"+6+7+%@&-+%&B.#&#+6%$"7+1O&S"0&@/+1.%"4&"@&1"+0&)++#+14)+1&"1&B+&#%.5"+7&0+1&6+F4+;+&;.1&B+&*++@6..%F+"B[&
)..%&*"#0&4-&AA&+$%4&-+%&H..%O&S+&+V0%.&74@0+1&;44%&).1$%+1&;.1&B+&@/F441)..7&+1&/.0+%"1#&C"H1&F"+%"1&1"+0&)++#+14)+1O&

Z*$!2#D#!4#3#(#,*,5!4'*;($K!
"! P#$!5#43.*(!6&,!##,/&'*5#!4#(#3-!*-!2..32#3!2&,!@#343.*(4&3#!4#(#3-9!D#(#3!&'-!#3!/##32#3#!

4#(#3-!0#3!2&5!5#43.*($!B%32#,<!!
"! "#!(%-$#,!6%%3!@#343.*(4&3#!4#(#3-!D*$$#,!/#$!,&/#!*,!@#$!B&--#,!UD%B#'!%/-0%#'#,!&'-!

5#43.*(!6&,!6&&$B&--#3V<!P*#36&,!*-!=a?!#'#($3*+*$#*$-6#343.*(!#,!a?!B&$#36#343.*(<!!
"! G3!D*$!B#*,*5!%,2#3'*,5!6#3-+@*'!*,!$%$&'#!(%-$#,!U03%2.+$*#!4#(#3-!#,!&)B&--#,V!6&,!

@#343.*(4&3#!4#(#3-K!$.--#,!2#!77!#,!7`!#.3%!0#3!/#2#B#3(#3!0#3!;&&3!*,<!"*$!6#3-+@*'!B%32$!
6#3%%3D&&($!2%%3!@#$!6#3-+@*'!*,!&&,-+@&)(%-$#,!#,!2#!3#$.3,!3&$#!$*;2#,-!5#43.*(<!"*$!@##)$!
#+@$#3!/&&3!##,!4#0#3($#!*/0&+$!%0!2#!$%$&'#!(%-$#,9!%/2&$!@#$!53%%$-$#!2##'!6&,!2#!(%-$#,!*,!
2#!6&&$B&--#3!D*$$#,!#,!2#D#!%,&)@&,(#'*;(!D*;,!6&,!@#$!$T0#!4#(#3<!!

"! 1#$!&'-!4*;!2#!/*'*#.H*/0&+$!6&,!6&&$B&--#3-!UD*#!*/0&+$!&)B&--#,V!@#44#,!@#$!6#3/%5#,!
U(b@!#,!'*$#3!B&$#3!0#3!B&-4#.3$V!#,!'&&2+&0&+*$#*$!U&&,$&'!4#(#3-!0#3!B&-4#.3$V!*,6'%#2!%0!2#!
.*$(%/-$#,<!A%%3!2..3D&&/!5#43.*(!6&,!@#343.*(4&3#!4#(#3-!U6&,.*$!D%B#'!)*,&,+*##'H!&'-!
/*'*#.0#3-0#+$*#)V!*-!@#$!5#43.*(!6&,!#,#35*#D.*,*5#!6&&$B&--#3-!2&&3%/!4#'&,53*;(<!!

!
A&,.*$!)*,&,+*##'!%%50.,$!(&,!2&&3%/!2#!+%,+'.-*#!B%32#,!5#$3%((#,!2&$!#3!B#*,*5!&35./#,$#,!D*;,!
%/!6%%3!##,!-0#+*)*#(#!@#343.*(4&3#!4#(#3!$#!(*#D#,<!E%/$!##,!%35&,*-&$*#!#3&+@$#3!2&$!#3!6##'!4#(#3-!
6#3'%3#,!5&&,9!2&,!*-!@#$!&&,!$#!3&2#,!%/!%0!D%#(!$#!5&&,!,&&3!2#!%%3D&&(!6&,!2#!'&5#!3#$.3,!3&$#<!o#!
(.,$!2&,! %6#3B#5#,!%/!##,!-$&$*#5#'2-T-$##/!*,!$#!3*+@$#,!%/!2#!3#$.3,!3&$#!$#!6#3@%5#,<!C)!%0!D%#(!
5&&,!,&&3!##,!@%%5B&&32*5#3!&'$#3,&$*#)!6%%3!2#!4#(#3!2*#!/*,2#3!-,#'! (&0%$5&&$<!
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?4-@:A2B.(H.5.4+ 1))23)++.4 I*3)++.0(=.2(3)2.4(;&'(,.4(@)<>
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5$#(%6-%"#$-
G#,!6&,!2#!4#'&,53*;(-$#!*,2*+&$%3#,!6%%3!2#!/&$#!6&,!2..3D&&/@#*2!*-!2#!3#$.3,!3&$#<!P%#6##'!6&,!2#!
4#(#3-!2*#!B%32#,!6#3-$3#($!(%/#,!%%(!B##3!$#3.5<!P%#!@%5#3!2#!3#$.3,!3&$#9!@%#!/##3!4#(#3-!#3!
$#3.5(%/#,<!A&,.*$!2#!0*'%$-!*-!#3!0#3!%,2#3D%+@$!/&$#3*&&'!$T0#!##,!3#$.3,!3&$#!%05#@&&'2<!
!
V]+$-*"#$%&""'- 5$#(%6-%"#$- I$K&,<#-8$9$%-.+$%->FB-*'3-

F%'T03%0T'##,!6*35*,!.'&,<#3! f:? ! I7!53&/ !

F%'T03%0T'##,!6*35*,!.;K""%3! =J? ! 77:9a!53&/!

F%'T03%0T'##,!#,!(%))*#!-+@*'!.;K""%3! 1*#$!5#$#-$_! 7>`!53&/!

F%'T03%0T'##,!6*35*,!#,!5#3#+T+'#2#!/*S!
.;K""%3!

=a? ! 7`>!53&/!

X$T3##,!&+3T'%,*$3*'!3#-*,! 1*#$!6%''#2*5!5#$#-$__! !

F%'T03%0T'##,!^*%0'&-$*+-!FP^A9!
4*%0T'##3!5#/&&($!6&,!-.*(#33*#$!.'&,<#3!

Ja? ! I7!53&/ !

^%3%-*'*+&&$!5'&-! =>?! =J!53&/!

E#3&/*#(! =:? ! II>!53&/ !

W%#-$63*;-$&&'!I>7n! 1*#$!5#$#-$_! 7a>!53&/!

!"#$$%&2' (&4;+%C"/F0&;.1&B+&%+0$%1&%.0+&-+%&).0+%"..*@44%0O&

!F0#)$-*($)5#%*,,0(+$+#80#($.#$/*)#&0*1#($(0#)$809($+#)#,)$0($##($%015)>$
!!F0#)$-*($)5#%*,,0(+$5/.*)$.#8#$1*)#&$0,$)5#+#-5#+.$**($##($%015)$G**&.55&$&#)2&( $&*)#$(0#)$)#$-#&+#109;#($0,$/#)$*(.#&#$
/*)#&0*1#($+#80#($.#$;5&)#&#$.22&>$
-
Z*$!2#!0*'%$-!(B&/!##,!4#'&,53*;(#!%,2#36#32#'*,5!,&&3!4%6#,!$.--#,!'*+@$#!FF!4#(#3-!UsI7!53&/V!#,!
DB&&32#3#!FF!4#(#3-!U7>>H7`>!53&/V<!L,!D%B#'!2#!5#43.*(-#36&3*,5!&'-!2#!3#$.3,!3&$#!B&3#,!@*#3!
6#3-+@*''#,!5#-*5,&'##329!2%%32&$!2#!'*+@$#!FF!4#(#3-!,*#$!5%#2!-+@%%,!B#32#,9!B#56'%5#,!#,!6&+.t/ !
D%5#,!*,!2#!6&&$B&--#3!#,!,*#$!23%%5!.*$!2#!6&&$B&--#3!(B&/#,<!" #!3#-.'$&$#,!0#3!/&$#3*&&'!-%%3$!D*;,!
$#!6*,2#,!*,!4*;'&5#!8<!"&&3%/!*-!2#!%,2#3-$&&,2#!6#32#'*,5!%05#-$#'2<!
-
!"#$%&""'- 5$#(%6-%"#$-
FF!U'*+@$V! :a? !
FF!UDB&&3V! =a? !
]'&- ! =>?!
E#3&/*#(! =:? !

!"#$$%&22(&4;+%C"/F0&;.1&B+&%+0$%1&%.0+&-+%&).0+%"..*&/.0+#4%"+O!

Z*$!4%6#,-$&&,2#!$&4#'!4'*;($!2&$!FF!U'*+@$V!2#!'&&5-$#!3#$.3,!3&$#!@##)$<!"#D#!3#$.3,!3&$#!*-!5#4&-##32!
%0!2#!.*$(%/-$#,!6&,!2#!0*'%$-<!L,!5##,!6&,!2#!5#6&''#,!B&-!#3!-03&(#!6&,!##,!-$&$*#5#'2-T-$##/<!!
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Kwalitatief onderzoek onder gebruikers 
"&&3,&&-$!*-!#3!##,!(B&'*$&$*#)!%,2#3D%#(!.*$5#6%#329!4#-$&&,2#!.*$!##,!$.--#,$*;2-#H!#,!#*,2#6&'.&$*#!
#,!##,!5#43.*(#3-%,2#3D%#(<!"*$!%,2#3D%#(!4#6&$!63&5#,'*;-$#,!2*#!D*;,!.*$5#D#$!%,2#3!2#!5#43.*(#3-!
6%%3!&&,6&,5!6&,!2#!0*'%$-!U>H/#$*, 5V!#,!,&!&)'%%0!6&,!2#!0*'%$-!U7H/#$*,5V<!"#!3#-.'$&$#,!6&,!2#!>H!
#,!7H/#$*,5 !D*;,!5#2##'2!/#$!2#!'%+&$*#-<!!
!
V(22$6#&Y02$)-$6-$&60$L"'("#&$2--
R*;2#,-!2#!#*,2#6&'.&$*#-!/#$!U)&+*'*$&*3#V!%35&,*-&$*#-!(B&/!,&&3!6%3#,!2&$!6##'!6&,!2#!
-.++#-)&+$%3#,!(.,,#,!B%32#,!%,2#36&,5#,!2%%3!2.*2#'*;(#!+%//.,*+&$*#!,&&3!2#!5#43.*(#3-<!c%B#'!
%0!6%%3@&,2!+%//.,*+#3#,!%6#3!2#!3#2#,!6&,!2#!%6#35&,59!2#!(#.D#!6%%3!2#!4#(#3!#,!@%#!2*$!B%32$!
*,5#3*+@$!*,!2#!(&,$%%3%/5#6*,5!D*;,!4#'&,53*;(#!&-0#+$#,<!O)-'.*$#,2!*-!@#$!6&,!4#'&,5!%/!'%+&$*#!
-0#+*)*#(#!#*5#,-+@&00#,!/##!$#!,#/#,!*,!@#$!*,3*+@$#,!6&,!@#$!4#(#3-T-$##/<!"#,(!@*#34*;!&&,!2#!
'%+&$*#!6&,!.*$5*)$#!0.,$#,9!6%%33&&2!4#(#3-9!3#5#'*,5!6%%3!4#D%#(#3-9!&)-$#//*,5!'%5*-$*#(!/#$!
-+@%%,/&&( !#,!+&$#3*,5<!"#!*,5#6.'2#!#6&'.&$*#-!(.,, #,!,*#$!5#2##'2!B%32#,!%/!2#!03*6&+T!6&,!2#!
/#3(#,!#,!2.-!03%2.+#,$#,!$#!4%35#,9!@*#3%,2#3!D*;,!2#!5#/*22#'2#!-+%3#-!.*$!2#!#6&'.&$*#-!
-&/#,5#6&$!0#3!-+#,&3*%<!!
 

Q'$*$6#$6-$L"'("#&$- Z,$6"%&/->--
.7$*&00$'0$-2,/%$3-

Z,$6"%&/-E-
.7$*&00$'0$-2,/%$3-

Z,$6"%&/-=-
.7$*&00$'0$-2,/%$3-

G36&3*,5!/#$!%6#35&,5! J! `98! I98!

]#43.*(- #36&3*,5_!! `98! I98! ` !

\&$#!6&,!
2..3D&&/@#*2!03%+#-!!

`9a! J! I9f !

EB&'*$#*$!4#(#3_! `9a! J9 !̀ `9f!

R%#(%/-$4#-$#,2*5@#*2!
4#(#3!#,!03%+#-!

`9`! I9`! I98!

!"#$$%&29(&#+)"BB+*B+&@/4%+&-+%&+;.*$.0"+&"1B"/.04%O!

! "# $+#:&20;,#&-*&0(+$#($.#$;G*10)#0)$-*($.#$:#;#&$,'5&#,$809($1*,)0+$)#$-#&+#109;#($**(+#80#($#&$0($*11#$,'#(*&05H,$
-#&,'<011#(.#$<#&:&20;:*&#$:#;#&,$809($+#)#,)$#($.#8#$,'5&#$:#<55&)$)5)$.#$+#;58#($:#;#&>$?0#&:09$0,$(0#)$*11##($<#)$/*)#&0**1$
/**&$55;$<#)$/#&;I5()G#&%$-*($.#$:#;#&$:#55&.##1.$G**&.55&$.#8#$&#,21)*)#($(0#)$.0&#')$)#$;5%%#1#($809($**($##($,'#(*&05$56$
:#;#&/*)#&0**1>$
!
^ %6#,-$&&,2#!$&4#'!5##)$!2#!5#/*22#'2#!3#-.'$&$#,!.*$!2#!#*,2#6&'.&$*#-!B##3<!"#!-+#,&3*%Y-!B&&3,&&3!
B%32$!6#3B#D#,!*,!2#!$&4#'!D*;,!4#-+@3#6#,!4*;!2#!&&,0&(!6&,!@#$!%,2#3D%#(<!Z*$!2#!$&4#'!*-!&)!$#!'#D#,!
2&$!2#!%6#35&,5!,&&3!##,!@#343.*(4&3#!4#(#3!*,!-+#,&3*%!7!@#$!4#-$#!*-!#36&3#,!5#D*#,!#3!B#*,*5!
'%5*-$*#(#!.*$2&5*,5#,!D*$$#,!&&,!2#!##,/&'*5#!.*$5*)$#!6&,!##,!@#343.*(4&3#!4#(#3<!L,!-+#,&3*%!`!B%32$!
2#D#!@#$!/*,-$!4#%%32##'2!5#D*#,!2#!&)-$#//*,5!/#$!+&$#3*,5p-+@%%,/&&(!#,!@#$!+#,$3&&'!%0@&'#,9!
&)B&--#,9!23%5#,!#,!.*$5#6#,!6&,!4#(#3-!'%5*-$*#(!##,!53%$#3#!.*$2&5*,5!6%3/$<!!
!
"&&3,&&-$!*-!$#!D*#,!2&$!2#!/&$#!6&,!2..3D&&/@#*2!6&,!@#$!03%+#-!*-!##,!-.4;#+$*#6#!4#%%32#'*,5!6&,!
uu,!$%$!$B##!0#3-%,#,!6&,!2#!%35&,*-&$*#<!X+#,&3*%!`!-+%%3$!@#$!'&&5-$!5#D*#,!.*$!2#!#6&'.&$*#-!,&&3!
6%3#,!(B&/!2&$!2#!4#(#3!6&(#3!B%32$!&)5#B&--#,!2%%3!2#!5#43.*(#3-<!
!
1&&3!2#!$%#(%/-$!$%#!4'*;( $!2&$!2#!/##-$#!2##',#/#,2#!%35&,*-&$*#-!2%%35&&, !/#$!##,!@#343.*(4&&3!
4#(#3-T-$##/9!%%(!,&!2#!0*'%$)&-#<!b#'!D*#,!B#!2&$!##,!-.++#-6%''#!*,6%#3*,5!&)@&,(#'*;(!*-!6&,!2#!
(B&'*$#*$!6&,!2#!4#(#39!@#$!*,3*+@$#,!6&,!@#$!&)B&-03%+#-!#,!2#!%0'%--*,5!6%%3!4#D%#(#3-!
U6%%3,&/#'*;(!*,!-+#,&3*%!7V<!X+#,&3*%!I!-+%%3$!%0!2*$!%,2#32##'!,&&3!2#!$%#(%/-$!B#'!'&5#3<!"*$!@##)$!
#3!/##!$#!/&(#,!2&$!@#$!5#@#'#!-T-$##/!6&,!2#+#,$3&'#!&)B&-!#,!.*$5*)$#!&'-!/*,2#3!5%#2!*-!#36&3#,!4*;!
I!6&,!2#!`!0*'%$'%+&$*#-<!



 

 24 

I$8%(&9$%2/60$%;/$9-
"#!3#-.'$&$#,!6&,!2#!>H!#,!7H/#$*,5!5#6#,!B##3!2&$!#3!6##'!23&&56'&(!*-!6%%3!2#!%6#35&,5!,&&3!
@#343.*(4&3#!4#(#3-<!C,5#6##3!a8?!6&,!2#!3#-0%,2#,$#,!*,!2#!>H/#$*,5!*-!%0!2#!@%%5$#!6&,!2#!
&&,(%/#,2#!B#$H!#,!3#5#'5#6*,5!3%,2%/!@#$!6#34%2!%0!##,/&'*5#p2*-0%-&4'#!4#(#3-!6&,&)!7!;&,.&3*!
I>IJ<!"&&34*;!5##)$!8=?!6&,!2#!3#-0%,2#,$#,!*,!2#!>H/#$*,5!&&,!,#.$3&&'9!$#63#2#,!%)!0%-*$*#)!$#!D*;,!
%6#3!@#$!5#43.*(!6&,!##,!@#343.*(4&3#!4#(#3<!!
!

!
!"#$$%&29(&$"074)@0+1&<,)+0"1#&;%..#&GO&

"&&3,&&-$!5##)$!a`?!6&,!2#!3#-0%,2#,$#,!*,!2#!7H/#$*,5!&&,!2&$!2..3D&&/@#*2!4#'&,53*;(#3!*-!2&,!
5#43.*(-#36&3*,59!If?!D#5$!2&$!4#*2#!#6#,!DB&&3!B#5#,!*,!2#!(#.D#!6%%3!##,!@#343.*(4&3#!4#(#3!#,!
-'#+@$-!7f?!5##)$!&&,!2&$!2#!5#43.*(-#36&3*,5!@#$!4#'&,53*;(-$#!&-0#+$!*-<!"&&3,&&-$!5##)$!:7?!&&,!@#$!
5#6%#'!$#!@#44#,!2&$!2#!%6#3-$&0!,&&3!##,!@#343.*(4&3#!4#(#3!4*;23&&5$!&&,!6#32..3D&/*,5<!!
!

 
!"#$$%&2>(&$"074)@0+1&',)+0"1#&;%..#&'9O-

Z*$!2#!#*,2#6&'.&$*#-!/#$!2#!0*'%$'%+&$*#-!(%/$!-$#3(!,&&3!6%3#,!2&$!2#!-%+*&'#!,%3/!6#3&,2#3$!4*;!2#!
*,6%#3*,5!6&,!##,!@#343.*(4&&3!4#(#3-T-$##/<!P#$!5#43.*(!6&,!##,/&'*5#!4#(#3-!B%32$!2%%3!+%''#5&Y-!
,#5&$*#6#3!4#%%32##'2<!!
!
"&&34*;!(%/$!2&$!23*,(5#/&(!##,!4#'&,53*;(!&-0#+$!4'*;)$!*,!2#!(#.D#!6%%3!##,!@#343.*(4&3#!4#(#3<!
A##'&'!(B&/!,&&3!6%3#,!2&$!##,!-+@#30#!%)!2*((#!3&,2!6&,!##,!5#(%D#,!4#(#3!'#*2$!$%$!%,$#63#2#,@#*2!
%,2#3!/#2#B#3(#3-<!"&&3,&&-$!B%32$!2%%3!:f?!6&,!2#!5#43.*(#3-!,%5!##,!&0&3$#!4#(#3!6%%3!(%))*#!#,!

!J $!J %!J &!J C!J #!J K!J L!J M!J N!J $!!J

"#$$%&'(&)*+&,-$&.+&-+%+/*0+#&1+-&%+2#345&0$/&1+#2#3452$#+&2+5+#,6

O..4(0.<)2B.* P.@./BQ5 R.:24))/ S.T4.@.0 O..4(,-+B2B.*

%#&

$&&

%N

"#$$%&789&:+/5&.+&;$-&1+-&%+2#345&0$/&++/&1+#2#3452$#+&2+5+#&24.;#$$%-&$$/&
;33#<$$=1+4;6

U)"(@B2(@4))<2(E.5.4(9BQ())0(@::4E))=7.B@

VB2(3..2(B5(0B.2

R.."(B5(EB.(<..0(T.49)0@(2:++.0(7.494:B59)4.(9.5.4+(.0(@::4E))=7.B@
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$@##!5#43.*($!5#D*#,!2#!5#.3!#,!-/&&(!6&,!&,2#3#!23&,(#,!4'*;)$!@&,5#,!*,!@#$!/&$#3*&&'<!C%(!,#/#,!
6##'!5#43.*(#3-!##,!#S$3&!4#(#3!%)!)'#-!/##!6%%3!B&$#3<!!
!

!
!

!
G#,!&,2#3!4#'&,53*;(#!0*;'#3!2*#!&'-!-.++#-)&+$%3!6%%3$(B&/!.*$!2#!0*'%$-!*-!5#(%/#,!*-!2#!@T5*e,#!6&,!
##,!@#343.*(4&3#!4#(#3<!"#!5#(%D#,!4#(#3!2*#,$!5%#2!&)B&-4&&3!$#!D*;,!B&&34*;!23*,(3#-$#,!#,!%<&<!
/&(# H.0!/&((#'*;(!$#!6#3B*;2#3#,!*-<!C%(!B%32#,!%/-0%#'/%5#'*;(@#2#,!5#B#,-$!2%%3!2#!5#43.*(#3-!
5#2.3#,2#!2#!2&5<!"#!3#-.'$&$#,!.*$!2#!7H/#$*,5!6&,!@#$!&&,$&'!(##3!%/-0%#'#,!#,!5#43.*(!6&,!B&3/!
B&$#3!#,!0&0*#3#,!@&,22%#(;#-!0#3!-+#,&3*%!D*;,!@*#3%,2#3!B##35#5#6#,<!!
!

!"#$$%&2D(&-+%/+10$+*+&$"074)@0+1&<,&+1&',)+0"1#&41B+%;+%B++*B&-+%&@/+1.%"4O&
-
:/6,'(2&$ -
"#!4#'&,53*;(-$#!+%,+'.-*#-!.*$!2#!5#43.*(-)&-#!D*;,!&'-!6%'5$K!

H! ^*;!2#!'*+@$#!FFH4#(#3-!#36&3#,!2#!5#43.*(#3-!##,!'&5#3!23*,(5#/&( <!
H! "#!3#$.3,!3&$#!6&,!'*+@$#!FF!4#(#3-!*-!'&&5!2%%32&$!2#!4#(#3-!'&-$*5!&)!$#!B&--#,!D*;,!#,!5#.39!

-/&&(!#,!/&(# H.0!3#-$#,!4'*;6#,!@&,5#,!*,!@#$!/&$#3*&&'<!"*$!D%35$!#36%%3!2&$!#3!4#(#3-!
6#36&,5#,!/%#$#,!B%32#,9!B%32#,!B#55#5%%*2!*,2*#,!2#D#!4#-+@&2*52!D*;,!#,!2#!
5#43.*(-#36&3*,5!,#5&$*#)!B%32$!4#m,6'%#2<!!

H! "#!DB&&32#3#!FF!4#(#3!@##)$!2&&32%%3!2#!6%%3(#.3!%0!@#$!5#4*#2!6&,!2..3D&&/@#*2!5#D*#,!2#!
3#$.3,!3&$#!6&,!2#D#!4#(#3!@%5#3!*-<!]#6%'52!2%%3!5'&-!5#D*#,!2#!@%5#!3#$.3,!3&$#!#,!@%5#!
23*,(5#/&(!6&,!@#$!/&$#3*&&'<!!

H! ]'&-!#,!(#3&/*#(!D*;,!@#$!/&((#'*;(-$!-+@%%,!$#!/&(#,9!#3!4'*;6#,!5##,!5#.39!-/&&(!#,!/&(#H
.0!3#-$#,!@&,5#,!*,!2#!4#(#3<!

H! P#343.*(4&3#!4#(#3-!D*;,!%0!;&&34&-*-!5%#2(%0#3!&'-!##,/&'*5#!4#(#3-<!
H! P#$!&)B&--#,!6&,!2#!@#343.*(4&3#!4#(#3!@##)$!%0!2#!'&,5#!$#3/*;,!##,!53%$#3#!NC#H*/0&+$!2&,!

2#!03%2.+$*#!6&,!2#!4#(#3<!"&&3%/!*-!@#$!4#'&,53*;(!%/!@#$!&&,$&'!(#3#,!&)B&--#,!$#!4#0#3(#,!
#,!5#43.*(!$#!/&(#,!6&,!53%#,#!-$3%%/<!

H! G3!*-!##,!53%%$!23&&56'&(!U8=?V!%,2#3!2#!5#43.*(#3-!6%%3!2#!*,6%#3*,5!6&,!@#343.*(4&3#!
4#(#3-<!!

 
  

A3&5#,!5#43.*(#3-%,2#3D%#(! ?!3#-.'$&$#,!>H!#,!7H/#$*,5 !
C0!2#!@%%5$#!6&,!B#$-B*;D*5*,5! a8?! *-!%0!2#!@%%5$#!6&,!B#$-B*;D*5*,5!0#3!I>IJ!
C6#35&,5!@#343.*(4&3#!4#(#3! 8=?!,#.$3&&'9!$#63#2#,!%)!0%-*$*#)!
"..3D&&/@#*2!6#3-.-!5#43.*(-#36&3*,5! a`?!5##)$!&&,!2..3D&&/@#*2!4#'&,53*;(#3!$#!6*,2#,!
O0&3$#!4#(#3!(%))*#!#,p%)!$@##! :f?!5#43.*($!&0&3$#!4#(#3!

!"#$$%&2A(&-+%/+10$+*+&$"074)@0+1&<,&+1&',)+0"1#O&

X+#,&3*%! ]#/*22#'2!&&,$&'!(##3!
%/-0%#'#,!0#3!2&5!

?!5#43.*(!B&3/!B&$#3! ?!5#43.*(!0&0*#3#,!
@&,22%#(;#-!

X+#,&3*%!7! I9:!(##3!%/-0%#'#,!! 8>?! ! 8>9f?!
X+#,&3*%!I! >9=!(##3!%/-0%#'#,! :`? ! I`? !
X+#,&3*%!`! I97!(##3!%/-0%#'#,! aa? ! `a? !
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Verwerkingsfase 
L,!%,2#3-$&&,2#!$&4#'!*-!D*+@$4&&3!B#'(#!%0$*#-!#3!D*;,!6%%3!2#!6#3B#3(*,5!6&,!2#!6#3-+@*''#,2#!$T0#!
(%))*#4#(#3-<!"&&3,&!6%'5$!##,!.*$5#43#*2#3#!$%#'*+@$*,5!6&,.*$!2#!6#3-+@*''#,2#!4#,&2#32#!0&3$*;#,<!
 
Verwerkingsmogelijkheden 
"#!%,2#3D%+@$#!/&$#3*&'#,!(.,,#,!%0!2#!6%'5#,2#!/&,*#3!B%32#,!6#3B#3($!&&,!@#$!#*,2#!6&,!2#!
'#6#,-2..3<!A%'5#,-!2#!5#+%,$&+$##32#!0&3$*;#,!*-!#3!5##,!#S&+$#!/*'*#.!*/0&+$!4#(#,2!6%%3!2#!
%,2#3D%+@$#!/&$#3*&'#,<!"#!/*'*#.H*/0&+$!*-!B#'!4#(#,2!6%%3!2#!$%$&'#!3#-$-$3%/#,!D%&'-!F\"!#,!
3#-$&)6&'9!/&&3!2*$!*-!,*#$!$#!@#3'#*2#,!,&&3!2#!%,2#3D%+@$#!/&$#3*&&'-$3%/#,<!!
 
!"#$%&""'! J$%K$%9&67--

F%'T03%0T'##,!
U6*35*,V!

G3!D*;,!$#3.5,&/#!-T-$#/#,!4#-+@*(4&&3!j !/&$#3*&'#,!D*;,!$#!3#+T+'#,<!

F\"!%)!W#-$&)6&'!j !FF!/&$#3*&&'!2&$!6&,.*$!(&,$%3#,!4*;!@#$!F\"!%)!3#-$&)6&'!$#3#+@$(%/$!
53%$#,2##'-!#3.*$!5#)*'$#32!B%32#,!2%%3!,&-+@#*2*,5<!L,2*#,!@#$!##,!D.*6#3#!FF!-$3%%/!*-!(&,!
@#$!B%32#,!6#3B#3($!$%$!53&,.'&&$!#,!&'-!,*#.B#!53%,2-$%)!2*#,#,<!L,2*#,!5##,!D.*6#3#!FF!
-$3%%/!D&'!@#$!6#343&,2!B%32#,!/#$!@#$!3#-$&)6&'!B&&34*;!2#!3#-$B&3/$#!5#43.*($!B%32$!%/!
#,#35*#!%0!$#!B#((#,<!

F%'T03%0T'##,!
#, !(%))*#!-+@*'!

G3!D*;,!$#3.5,&/#!-T-$#/#,!4#-+@*(4&&3!j !/&$#3*&'#,!D*;,!$#!3#+T+'#,!/&&3!B%32#,!2%%3!
6#3B#3(#3-!5#'&4#'2!&'-!'&&5B&&32*5<!!!

F\"!%)!W#-$&)6&'!j !c#')2#!03%+#-!&'-!4*;!6*35*,!FF<!G+@$#39!6#3B#3(#3-!6*,2#,!2#D#!
/&$#3*&&'-%%3$!6&,!'&5#!B&&32#!%/2&$!@#$!5##,!/%,%-$3%%/!*-9!B&&32%%3!@#$!53%$#,2##'-!
B%32$!6#3B#3($!4*;!@#$!3#-$&)6&'<!!

F%'T03%0T'##,!
U6*35*,!#, !
5#3#+T+'#2#!
/*SV!

G3!D*;,!$#3.5,&/#!-T-$#/#,!4#-+@*(4&&3!j !/&$#3*&'#,!D*;,!$#!3#+T+'#,!/&&3!B%32#,!2%%3!
6#3B#3(#3-!5#'&4#'2!&'-!'&&5B&&32*5<!!

F\"!%)!W#-$&)6&'!j !c#')2#!03%+#-!&'-!4*;!6*35*,!FF<!G+@$#39!6#3B#3(#3-!6*,2#,!2#D#!
/&$#3*&&'-%%3$!6&,!'&5#!B&&32#!%/2&$!@#$!5##,!/%,%-$3%%/!*-9!B&&32%%3!@#$!53%$#,2##'-!
B%32$!6#3B#3($!4*;!@#$!3#-$&)6&'<!

X$T3##,!
&+3T'%,*$3*'!
3#-*,!FF!

c%6#3!4#(#,2!5##,!$#3.5,&/#!-T-$##/!4#-+@*(4&&3!

F\"!%)!W#-$&)6&'!j !c#')2#!03%+#-!&'-!4*;!6*35*,!FF!!

^%3%-*'*+&&$!
5'&-!!

c%6#3!4#(#,2!5##,!$#3.5,&/#!-T-$##/!4#-+@*(4&&3!

W#-$&)6&'!j !6#343&,2*,5!B&&34*;!2#!3#-$B&3/$#!5#43.*($!B%32$!%/!#,#35*#!%0!$#!B#((#,<!
C/2&$!@#$!5'&-!@*$$#4#-$#,2*5!*-9!*-!@#$!,*#$!5#-+@*($!%/!4*;!@#$!5'&-&)6&'!$#!5%%*#,<!

E#3&/*#(! c%6#3!4#(#,2!5##,!$#3.5,&/#!-T-$##/!4#-+@*(4&&3!

W#-$&)6&'!j !A#343&,2$!,*#$<!1&!6#3B#3(*,5!*,!2#!@%%5%6#,!*,5#D#$!&'-!).,2#3*,5!6%%3!
4%.B03%;#+$#,<!

W%#-$63*;-$&&'!
I>7n!

G3!D*;,!$#3.5,&/#!-T-$#/#,!4#-+@*(4&&3!j !/&$#3*&'#,!D*;,!$#!3#+T+'#,<!

F\"!%)!W#-$&)6&'!j !WAX!2&$!4*;!@#$!F\"!%)!3#-$&)6&'!(%/$!D&'!6%%3!##,!2##'!5#)*'$#32!
(.,,#,!B%32#,!/#$!,&-+@#*2*,5<!A#343&,2$!,*#$!*,!2#!@%%5%6#,<!1&!6#3B#3(*,5!*,!2#!
@%%5%6#,!,&&3!-/#'$#3-!&'-!53%,2-$%)<!!

!"#$$%&2E(&4;+%C"/F0&;+%J+%7"1#@)4#+*"H7F+B+1&-+%&).0+%"..*O&
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Producenten 
J!6&,!f!03%2.+#,$#,!5#6#,!&&,!2&$!#3!-T-$#/#,!D*;,!2*#!2#!+%,-./#,$!(&,!5#43.*(#,!%/!2#!4#(#3-!
3#$%.3!$#!-$.3#,!&&,!@#$!#*,2#!6&,!2#!'#6#,-2..3!D%2&$!@#$!/&$#3*&&'!%0,*#.B!5#3#+T+'#2!(&,!B%32#,<!
P#$!5&&$!@*#34*;!%/!2#!4#(#3-!6&,!FF!/&$#3*&&'9!FF!/#$!5#3#+T+'#2#!(%))*#-+@*'!#,!2#!3%#-$63*;-$&'#,!
4#(#3<!A&&(!B%32$!##,!3#$%.3-T-$##/!%05#D#$!*,!-&/#,B#3(*,5!/#$!'%(&'#!0&3$*;#,9!D%&'-!B*,(#'-!#,!
3#-$&.3&,$-<!"%%3!2#D#!#S$3&!-+@&(#'!*-!@#$!/&((#'*;(#3!6%%3!2#!+%,-./#,$!%/!4#(#3-!3#$%.3!$#!-$.3#,9!
/&&3!*-!@#$!/%#*'*;(#3!%/!$#!/%,*$%3#,!@%#6##'!#3!2&&2B#3(#'*;(!$#3.5(%/$!0#3!$T0#!4#(#3<!!
!
"%%3!@#$!%,$43#(#,!6&,!2#D#!5#5#6#,-!*-!@#$!,*#$!/%5#'*;(!$#!4#3#(#,#,!B&$!2#!*/0&+$!*-!6&,!2#D#!
3#$%.3-T-$#/#,<!!
!
\%/#,$##'!(.,,#,!2#!/&$#3*&'#,!2*#!$#3.55#,%/#,!B%32#,!2%%3!2#!@.*2*5#!B#$H!#,!3#5#'5#6*,5!,*#$!
%0,*#.B!&'-!4#(#3-!B%32#,!5#43.*($<!P#$!6#3-+@*'$!0#3!03%2.+#,$!B&&3!2#!/&$#3*&'#,!6%%3!B%32#,!
5#43.*($<!"#!2##',#/#,2#!03%2.+#,$#,!@#35#43.*(#,!2#!/&$#3*&'#,!6%%3!%,2#3!&,2#3#!
@%,2#,6%#2-#'4&((#,!#,!'&/0#,<!!
 
Afvalverwerkers en kennisinstituut 
A%'5#,-!2#!%,2#363&&52#!6#3B#3(#3-!(%/$!/%/#,$##'!@#$!%6#353%$#!5#2##'$#!6&,!2#!5#43.*($#!4#(#3-!
4*;!@#$!F\"!%)!3#-$&)6&'!$#3#+@$<!]##,!6&,!2#!%,2#363&&52#!6#3B#3(#3-!@##)$!/%/#,$##'!&)-03&(#,!
/#$!03%2.+#,$#,!%)!5#43.*(#3-!%/!0.3#!3#-$3%/#,!*,!$#!D&/#'#,<!O'-!2#!(%))*#4#(#3!6*&!@#$!
4#23*;)-&)6&'!&)5#6%#32!B%32$9!(.,,#,!2#!FF!-%%3$#,!6*&!,&-+@#*2*,5!,%5!.*$!@#$!&)6&'!B%32#,!5#@&&'2<!
P*#3!D*;,!#+@$#3!,%5!5##,!+*;)#3-!%6#3!4#-+@*(4&&3<!!
!
"&&3,&&-$!*-!#3!,%5!5##,!*,D*+@$!*,!2#!-0#+*)*#(#!/*' *#.H*/0&+$!6&,!@#$!6#343&,2#,!6&,!2#D#!
/&$#3*&&'-%%3$#,<!G3!*-!#,(#'!##,!5#/*22#'2#!/*'*#. H*/0&+$!4#-+@*(4&&3!6%%3!2#!6#343&,2*,5!6&,!
3#-$&)6&'<!b#'!B%32#,!6#3-+@*''#,2#!6#36.*'#,2#!-$%))#,!2*#!.*$5#-$%$#,!B%32#,!4*;!@#$!6#343&,2#,!6&,!
3#-$&)6&'!*,!1#2#3'&,2!.*$5#)*'$#32<!E#3&/*#(#,!#,!3%#-$63*;-$&'#,!4#(#3-!6#343&,2#,!,*#$!*,!2#!
6#343&,2*,5-%6#,<!"#D#!B%32#,!,&!&)'%%0!.*$!2#!3#-$#,!6&,!2#!%6#,!5#@&&'2!B&&34*;!2#!,%,H)#33%!
U/#$&&'!D%,2#3!*;D#3V!/&$#3*&'#,!*,5#D#$!(.,,#,!B%32#,!*,!2#!4%.B!&'-!).,2#3*,5!6%%3!
*,)3&-$3.+$..303%;#+$#,<!\#$&'#,!03%2.+$#,!5&&,!,&&3!-/#'$#3-!B&&3!D#!2*#,#,!&'-!##,!,*#.B#!
53%,2-$%)-$3%%/<!A*35*,!FF!(&,9!&'-!@#$!6%%3&)!%)!6*&!,&-+@#*2*,5!*,!##,!D.*6#3#!3#-$-$3%%/!$#!
-+@#*2#,!*-9!&'-!53&,.'&&$!6#3B#3($!B%32#,!#,!&'-!53%,2-$%)!6%%3!,*#.B#!FF!03%2.+$#,!2*#,#,<!A%%3!
5#3#+T+'#2!FF!*-!2*$!6%'5#,-!2#!%,2#363&&52#!6#3B#3(#3-!/%/#,$##'!,%5!,*#$!@#$!5#6&'<!
 
Conclusie  
P#$!%,2#3D%#(!,&&3!2#!6#3B#3(*,5-)&-#!6&,!2#!6#3-+@*''#,2#!4#(#3-!'&&$!D*#,!2&$!#3!##,!&&,$&'!53%$#!
6#3-+@*''#,!D*;,!$.--#,!2#!/&$#3*&'#,<!P#$!*-!4#'&,53*;(!2&$!03%2.+#,$#,!&&,!2#!6%%3(&,$!,&2#,(#,!%6#3!
##,!@%%5B&&32*5#!6#3B#3(*,5!6&,!@.,!(%))*#4#(#3-!6*&!##,!3#$%.3-T-$##/!%)!6*&!2#!3#5.'*#3#!
3#-$-$3%/#,<!\%/#,$##'!*-!2*$!&''##,!@#$!5#6&'!6%%3!FF9!FF!/#$!5#3#+T+'#2!/&$#3*&&'9!#,!WAX<!!
!
C/!2#!/&$#3*&'#,!D%!@%%5B&&32*5!/%5#'*;(!$#!6#3B#3(#,!5#6#,!2#!6#3B#3(#3-!2#!6%%3(#.3!&&,!
6%%3-+@#*2*,5!*,!D.*6#3#!/%,%-$3%/#,<!\%/#,$##'!*-!2*$!,%5!,*#$!*,5#3*+@$!6%%3!2#!%,2#3D%+@$#!
/&$#3*&&'-%%3$#,<!O'-!2#!-$3%/#,!4*;!@#$!3#-$&)6&'!(%/#,!(.,,#,!FF9!5#3#+T+'#2!FF!#,!WAX!2##'-!6*&!
,&-+@#*2*,5!5#)*'$#32!B%32#,!#,!$%$!,*#.B#!53%,2-$%))#,!6#3B#3($!B%32#,<!]#3#+T+'#2!FF!@##)$!
6%'5#,-!2#!%,2#363&&52#!6#3B#3(#3-!##,!'&5#3#!B&&32#!2&,!6*35*,!FF<!\&$#3*&'#,!2*#!,*#$!5#-+@#*2#,!
B%32#,!(%/#,!*,!2#!6#343&,2*,5-%6#,!$#3#+@$!B&&34*;!FF!/&$#3*&'#,!#,!5'&-!6#343&,2#,!#,!6%%3!
#,#35*#%0B#((*,5!D%35#,<!E#3&/*#(!#,!WAX!6#343&,2$!,*#$9!2#D#!B%32#,!,&!&)'%%0!.*$!2#!3#-$#,!
5#@&&'2<!E#3&/*#(!2*#,$!&'-!).,2#3*,5!*,!4%.B03%;#+$#,!#,!WAX!*-!,*#.B#!53%,2-$%)!6%%3!-/#'$#3-<!!
 
 
 +
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4556.75#7-3(*%+
A%%3!2*$!%,2#3D%#(!D*;,!2#!03%2.+$*#H9!5#43.*(-H!#,!6#3B#3(*,5-)&-#!6&,!2#!@#343.*(4&3#!(%))*#4#(#3!
*,!(&&3$!5#43&+@$<!A%%3!2#!03%2.+$*#)&-#!*-!%0!4&-*-!6&,!##,!'#6#,-+T+'.-&,&'T-#!UMNOV!4#0&&'2!B&$!
2#!/*'*#. H*/0&+$!*-!6&,!2#!6#3-+@*''#,2#!(%))*#4#(#3-<!P*#3.*$!4'*;($!2&$!2#!'*+@$#!0%'T03%0T'##,!UFFV!
4#(#3!2#!'&&5-$#!/*'*#.H*/0&+$!@##)$<!A%%3!2#!5#43.*(-)&-#!D*;,!%0!4&-*-!6&,!0*'%$-!##,!&&,$&'!
(B&'*$&$*#6#!#,!(B&,$*$&$*#6#!*,2*+&$%3#,!*,!(&&3$!5#43&+@$<!"#!3#$.3,!3&$#!U@#$!0#3+#,$&5#!(%))*#4#(#3-!
2&$!B##3!5#3#$%.3,##32!B%32$V!*-!@*#3*,!2#!4#'&,53*;(-$#!2..3D&&/@#*2-*,2*+&$%3!6&,!2#!4#(#3<!
"&&3,&&-$!@##)$!@#$!&)B&--#,!6&,!2#!@#343.*(4&3#!4#(#3!0%$#,$*##'!##,!&&,D*#,'*;(!&&,2##'!*,!2#!$%$&'#!
/*'*#. H*/0&+$!6&,!2#!4#(#3<!P#$!*-!2.-! &&,!$#!4#6#'#,!%/!$*;2#,-!2#!5#43.*(-)&-#!2#D#!*/0&+$!$#!
4#0#3(#,!2%%3!2#!)3#[.#,$*#!6&,!&)B&--#,!D%!'&&5!/%5#'*;(!$#!@%.2#,!#, !53%#,#!-$3%%/!$#!5#43.*(#,<!
C0!4&-*-!6&,!2#!3#$.3,!3&$#!(%/$!2#!DB&3#!0%'T03%0T'##,!4#(#3!&'-!4#-$#!,&&3!6%3#,9!5#6%'52!2%%3!
5'&-<!"&&3,&&-$!D*;,!#3!##,!&&,$&'!&,2#3#!4#'&,53*;(#!(B&'*$&$*#6#!*,2*+&$%3#,!$*;2#,-!2#!5#43.*(-)&-#!
2*#!*,6'%#2!@#44#,!%0!@#$!-#'#+$#3#,!#,!)&+*'*$#3#,!6&,!##,!@#343.*(4&3#!(%))*#4#(#3K!@T5*e,#9!@#$!
&)B&-03%+#-!#, !2#!5#43.*(-#36&3*,5<!C,2#3D%#(!,&&3!2#!6#3B#3(*,5-)&-#!B*;-$!.*$!2&$!0%'T03%0T'##,!
%6#3!@#$!&'5#/##,!5%#2!$#!3#+T+'#,!*-9!/*$-!@#$!&'-!D.*6#3#!/%,%-$3%%/!B%32$!*,5#D&/#'2<!L,!2#!
4*;'&5#!7a!D*;,!2#!3#-.'$&$#,!0#3!$T0#!(%))*#4#(#3!%6#3!@#$!5#@#'#!%,2#3D%#(!U03%2.+$*#H!5#43.*(H!#,!
6#3B#3(*,5-)&-#!-&/#,5#6%#52V<!
"

C/!&,$B%%32!$#!5#6#,!%0!2#!@%%)263&&5!*-!2#!MNOH4#3#(#,*,5!6&,!2#!03%2.+$*#)&-#!-&/#,5#6%#52!
/#$!2#!3#$.3,!3&$#!6&,!2#!4#(#3!*,!2#!5#43.*(-)&-#!2*#!-&/#,! 4#0&'#,2!D*;,!6%%3!2#!2..3D&&/@#*2!6&,!
2#!(%))*#4#(#3<!"#!@%%)263&&5!'.*2$K!!
!
T"#- &2-0$-*$$2#-0((%;"*$-<$%8%(&98"%$-9/11&$8$9$%^-
!

!"#$%&""'! !&'&$()&*+",#-
.+%/0(,#&$1"2$34-

5$#(%6-%"#$-
U7$8%(&921"2$3!

:/6,'(2&$-
0((%;""*<$&0 !

FF!UDB&&3V! --=>)=?@- ?A@!
!

^%3%-*'*+&&$5'&-! --=?@- ?B@!
!

FF!U'*+@$V_! --?@- CA@!
!

E#3&/*#(! -->>D@- ?C@!
!

WAX! -->EF@- G&$#-7$#$2#!
!

!"#$$%&2G(&)"*"+$,")-./0&+1&%+0$%1&%.0+&).0+%".*+1O!

!"#$%#&'#()*+#,$-*($.#$.22&8**/<#0.$4%&5.2')0#6*,#7$809($+#:*,##&.$5%$.#$%#&'#()2#1#$/010#230/%*')$.0#$.#$:#;#&$<##6)$5%$
*11#$=$0(.0'*)5&#($:09$#1;**&$5%+#)#1.>$?5#$1*+#&$<#)$%#&'#()*+#@$.#,$)#$1*+#&$.#$)5)*1#$/010#230/%*')>$A0#$-55&$##($-#&.#&#$
)5#10'<)0(+$<#)$<556.,)2;$B#,21)*)#($C&5.2')0#6*,#>$
!
C0!4&-*-!6&,!2#D#!(B&,$*$&$*#6#!*,2*+&$%3#,!(%/$!,&&3!6%3#,!2&$!(%))*#4#(#3!5#/&&($!6&,!
0%'T03%0T'##,!2#!'&&5-$#!/*'*#.H*/0&+$!@##)$<!P*#34*;!(%/$!2#!'*+@$#!6&3*&,$!/#$!#,(#'!6*35*,!
0%'T03%0T'##,!&'-!4#-$#!,&&3!6%3#,<!O'-!%%(!2#!3#$.3,!3&$#!*,!&+@$!B%32$!5#,%/#,!2&,!(%/$!2#!DB&3#!
FF!4#(#3!/#$!##,!/*S!6&,!0%'T03%0T'##,!&'-!4#-$#!,&&3!6%3#,<!L,!4#*2#!5#6&''#,!*-!2#!/&$#3*&&'-%%3$!
FF!2.-!@#$!/##-$!2..3D&&/<!G+@$#3!2%%3!2#!'&5#!3#$.3,!3&$#!6&,!2#!'*+@$#!FF!4#(#3!/%#$#,!#3!6##'!
,*#.B#!4#(#3-!B%32#,!&&,5#-+@&)$!#,!*-!2.-!6##'!#S$3&!/&$#3*&&'!,%2*5!B&$!D%35$!6%%3!##,!@%5#3#!
/*'*#. H*/0&+$<!"#!'&5#!3#$.3,!3&$#!6&,!2#!'*+@$#!FF!4#(#3!*-!/#2#! $#!6#3('&3#,!2%%3!2#)#+$#,9!2&&3,&&-$!
B%32#,!2#!4#(#3-!2%%3!+%,-./#,$#,!,%5!B#'!##,-!*,!2#!&)6&'4&(!5#5%%*2!6&,B#5#!2#!5#'*;(B&&32*5#!
#36&3*,5!/#$!2#!##,/&'*5#!4#(#3<!!
!
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G#,!5'&D#,!(%))*#4#(#3!(%/$!&'-!##,!5%#2#!,.//#3!$B##!,&&3!6%3#,<!]'&-!@##)$!4%6#,2*#,!##,!@%%5!
23*,(5#/&(!6&,.*$!@#$!5#43.*(#3-0#3-0#+$*#)<!"*$!D%.!2.-!##,! 5%#2!&'$#3,&$*#)!6%%3!2#!0%'T03%0T'##,!
4#(#3!D*;,<!
+
/.)*%( +
 
Aanbevelingen per ketenonderdeel 
P#$!2%#'!*-!%/!%0!4&-*-!6&,!2*$!%,2#3D%#(!6&,!##,!'*,#&*3!,&&3!##,!+*3+.'&*3!-T-$##/!$#!5&&,!2%%3!
5#43.*(!$#!/&(#,!6&,!2#!/##-$!2..3D&/#!@#343.*(4&3#!(%))*#4#(#3<!"*$!4#$3#)$!##,!
-T-$##/6#3&,2#3*,5!#,!2&&3%/!4#6&$!2*$!3&00%3$!&&,4#6#'*,5#,!6%%3!&''#!(#$#,%,2#32#'#,<!P*#3%,2#3!
2#!4#'&,53*;(-$#!&&,4#6#'*,5#,K!!
!
H%/0(,$6#$6K!

H! ^*;!@#$!%,$B#30!6&,!2#!4#(#3!#,!@#$!/&$#3*&&'-%%3$!/%#$!#3!3#(#,*,5!5#@%.2#,!B%32#,!/#$!@#$!
23*,(5#/&( !#,!2#!(B&'*$#*$!6&,!2#!4#(#39!%/2&$!B#!*,!2#!0*'%$!@#44#,!5#D*#,!2&$!2*$!#))#+$!
(&,!@#44#,!%0!2#!3#$.3,!3&$#!#,!2&&3/##!2#!2..3D&/#!*/0&+$!6&,!2#!4#(#3<!

H! F3%2.+#,$#,!/%#$#,!6#3&,$B%%32#'*;(@#*2!,#/#,!6%%3!@.,!/&$#3*&&'-$3%/#,!#,!&&,!2#!
6%%3(&,$!,&2#,(#,!%6#3!$#3.5,&/#!#,!@%%5B&&32*5#!6#3B#3(*,5!6&,!2#!/&$#3*&'#,!6*&!##,!
3#$%.3-T-$##/!%)!3#5.'*#3#!3#-$-$3%/#,<!c%!B%32$!4*;6%%34##'2!5#3#+T+'#2!FF!##,!/##3!
+*3+.'&*3#!53%,2-$%)<!!!

H! P#$!+3#e3#,!6&,!/%,%-$3%/#,!*-!4#'&,53*;(9!2.-!5#43.*(!5##,!5#/*S$#!/&$#3*&'#,<!
W#-$-$3%/#,!6&,!5#/*S$#!/&$#3*&'#,!D*;,!/%#*'*;(!$#!6#3B#3(#,!#,!@#35#43.*(#,9!2&&32%%3!
6#3'*#D#,!53%,2-$%))#,!@.,!B&&32#<!C%(!6*35*,!#,!5#3#+T+'#2!FF!/%#$!&0&3$!B%32#,!
*,5#D&/#'2!%/!2#!B&&32#!$#!4#@%.2#,<!

!
Z$%L&,$-+%/L&0$%2_L$%2#%$99$%2K!

H! X#36*+#!03%6*2#3-!#,!0&3$*;#,!2*#!(%))*#4#(#3-!6#3-$3#((#,!D%.2#,!##,!#S0#3$3%'!*,!/%#$#,!
,#/#, <!C/!D%!%0!4&-*-!6&,!('&,$4#@%#)$#,!#,!/*'*#. H*/0&+$!2#!;.*-$#!4#(#3!$#!&26*-#3#,<!!

H! Q&+*'*$##3!2#!'%5*-$*#(#!+%/0%,#,$!*,!@#$!.*$5#6#,!#,!$#3.5,#/#,!6&,!4#(#3-<!P*#3!'*5$!%%(!##,!
(&,-!*,!@#$!4.,2#'#,!6&,!'%5*-$*#(<!G3!(&,!6%'./# !5#+3#e#32!B%32#,!2%%3!6#3-+@*''#,2#!
('&,$#,!-&/#,!$#!6%#5#,<!

!
N69/+$%2K!

H! N@#+(!B#'(#!)&+*'*$#*$#,!#,!4#(#3-!&'!&&,B#D*5!D*;,9!%/!D%!##,!0&--#,2#!%0'%--*,5!$#!(*#D#,<!
H! C35&,*-##3!5#43.*(#3-$#-$-!%/!##,!5#-+@*($#!4#(#3$T0#!$#!6*,2#,<!
H! E%%0!&''##,!@#343.*(4&3#!(%))*#4#(#3-!*,!6&,!2..3D&&/!/&$#3*&&'!#,!4%35!@#$!5#43.*(-03%+#-!

#,!'%5*-$*#(#!03%+#-!*,!2#!%35&,*-&$*#!!
H! \&&(!&)-03&(#,!/#$!03%2.+#,$#,!%)!&)6&'6#3B#3(#3-!6%%3!$#3.5,&/#!#,!@%%5B&&32*5#!

6#3B#3(*,5!6&,!2#!(%))*#4#(#3-<!
H! \&&(!5#43.*(!6&,!53%#,#!-$3%%/!6%%3!@#$!&)B&-03%+#-<!

!
I$8%(&9$%2-$6-/%7"6&2"#&$K!

H! "#!4#(#3!D%!/*,!/%5#'*;(!&)B&--#,!6#3'&&5$!2#!/*'*#.H*/0&+$!&&,D*#,'*;(<!P*#34*;!(.,!;# !
-$.3#,!%0!2#!2%#'5#23&5*,5!@#$!5#43.*(#,!6&,!uu,!@#343.*(4&3#!4#(#3!0#3!2&5!0#3!5#43.*(#3<!

H! ^#B.-$B%32*,5!+3#e3#,!%6#3!5%#2!5#43.*(!6&,!2#!4#(#3-!#,!4*#2$!##,!%0'%--*,5!6%%3!2#!
4#(#3-!,&!#*,2#!'#6#,-2..3<!

H! C/!2#!3#$.3,!3&$#!$#!%0$*/&'*-#3#,!(&,!4*;6%%34##'2!##,!-$&$*#5#'2-T-$##/!*,5#6%#32!B%32#,!
D%2&$!5#43.*(#3-!2#!4#(#3!3#$%.3,#3#,!4*;!2#)#+$!%)!,&!#*,2#!5#43.*(<!

H! ]#43.*(!6&,!B&3/!B&$#3!#,!$*--.#-!6%%3(%/#,<!G,!5#43.*(#3-!&&,-0%3#,!%/!$#!-0%#'#,!/#$!
(%.2!B&$#3!%/!#S$3&!/*'*#. H*/0&+$!$#!6%%3(%/#,<!

!
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J$%K$%9$%2K!
H! W*+@$!##,!&0&3$!03%+#-!*,!6%%3!2#!6#3B#3(*,5!6&,!5'&-!#,!FF<!
H! c%#(!2#!-&/#,B#3(*,5!%0!/#$!4#(#303%2.+#,$#,!/#$!*,,%6&$*#6#!-$&3$.0-!6%%3!@%%5B&&32*5#!

6#3B#3(*,5!6&,!2#!(%))*#4#(#3-<!
H! G,!2%#!5#D&/#,'*;(!%,2#3D%#(!,&&3!2#!/%5#'*;(@#2#,!6%%3!@%%5B&&32*5#3!FF!B&$!5#43.*($!

(&,!B%32#,!6%%3!(%))*#4#(#3-!U2.-!&'-!6%#2-#'+%,$&+$/&$#3*&&'V<!
!
`-2#"++$6-L//%-2(,,$2L/''$-&*+'$*$6#"#&$-
C0!4&-*-!6&,!2#!+%,+'.-*#-!D*;,!2#!6%'5#,2#!f!-$&00#,!5#2#)*,*##32<!"#D#!6%3/#,!2#!4#'&,53*;(-$#!
(#.D#-!2*#!##,!%35&,*-&$*#!/%#$!/&(#,!*,!@#$!-.++#-6%'!*/0'#/#,$#3#,!6&,!##,!@#343.*(4&&3!
4#(#3-T-$##/<!!

7(! E*#-!##,!0&--#,2#!@#343.*(4&3#!4#(#3K!B&$!0&-$!@#$!4#-$#!4*;!2#!5#43.*(#39!2#!%35&,*-&$*#!#,!
@&&3!(#$#,0&3$,#3-!#,!2#!'%+&$*#<!P%.2!*,!5#2&+@$#,9!2#!2..3D&&/-$#!(%))*#4#(#39!*-!2#!
(%))*#4#(#3!2*#!#3!&'!*-<!!!

>(! P%.2!3#(#,*,5!/#$!4#-$&&,2#!)&+*'*$#*$#,K!D*;,!#3!&'!6&&$B&--#3-!&&,B#D*5!#,!4#6*,2#,!2#D#!
D*+@!%0!2#!&)2#'*,5#,!%)!*-!2*$!+#,$3&&'!*,5#3*+@$d!]#43.*(!/&(#,!6&,!4#-$&&,2#!)&+*'*$#*$#,!
6#3'&&5$!2#!/*'*#. H*/0&+$!6&,!@#$!&&,-+@&))#,!6&,!,*#.B#!6&&$B&--#3-<!"&&3,&&-$!2*#,#,!#3!
5%#2#!*,D&/#'0.,$#,!$#!B%32#,!5#(%D#,!#,!(&,!#3!5#43.*(!B%32#,!5#/&&($!6&,!##,!
-$&$*#5#'2-T-$##/!%/!2#!3#$.3,!3&$#!$#!6#3@%5#,<!!

8(! b#3(!,&.B!-&/#,!/#$!*,$#3,#!-$&(#@%'2#3-!D%&'-!-+@%%,/&&(!#,!+&$#3*,5<!O)-$#//*,5!6&,!
@#$!@#343.*(4&3#!4#(#3-T-$##/!/#$!@.,!2&5#'*;(-#!&+$*6*$#*$#,!*-!4#'&,53*;(!%/!6##'!#S$3&!B#3(!
$#!6%%3(%/#,!#,!@#$!-T-$##/!5%#2!$#!'&$#,!B#3(#,<!

?(! ^#$3#(!2#!5#43.*(#3!*,!2#!%,$B#30(#.D#!6&,!2#!4#(#3<!Z*$!2#!0*'%$-!(B&/!,&&3!6%3#,!2&$!
4#0&&'2#!(%))*#4#(#3!%,$B#30#,!,*#$!&&,-'.*$#,!4*;!2#!B#,-#,!6&,!2#!5#43.*(#3<!P#$!(&,!
@#'0#,!%/!/#2#B#3(#3-!##,!&&,$&'!4#(#3%0$*#-!6&,!@#$!/##-$!2..3D&/#!/&$#3*&&'!$#!'&$#,!
$#-$#,!6%%32&$!2#D#!53%%$-+@&'*5!B%32#,!*,5#(%+@$<!!

@(! A&,.*$!@#$!%,2#3D%#(!(%/$!,&&3!6%3#,!2&$!#3!6##'!23&&56'&(!*-!6%%3!2#!%6#3-$&0!,&&3!
@#343.*(4&3#!(%))*#4#(#3-<!G+@$#3!*-!+%//.,*+&$*#!@*#3*,!D##3!4#'&,53*;(!5#4'#(#,<!
N%//.,*+##3! B&&3%/!2#!%6#3-$&0!,&&3!##,!@#343.*(4&3#!4#(#3!,%2*5!*-!%/!D%!2#!5#43.*(#3!
/##!$#!(3*;5#,!*,!2#!$3&,-*$*#<!!

A(! ^#0#3(!5#43.*(!%)!*,(%%0!6&,!#S$3&!/&$#3*&'#,!D%&'-!0&0*#3#,!@&,22%#(;#-9!
-+@%%,/&&(/*22#'#,9!6&&$B&--#3!&++#--%*3#-!%)!,*#.B#!6&&$B&--#3-!%/!2#!/*'*#.!#,!
)*,&,+*e'#!*/0&+$!@*#36&,!$#!4#0#3(#,<!!!

B(! ^#B.-$B%32*,5!6&,!2#!5#43.*(#3!%6#3!2#!/*'*#. H*/0&+$!2*#!5#0&&32!5&&$!/#$!@#$!)3#[.#,$!
&)B&--#,!#,!%/-0%#'#,9!4#(#3!4*;!#*,2#!'#6#,-2..3!*,!;.*-$#!&)6&'-$3%%/9!5#43.*(!6&,!B&3/!
B&$#3!#,!&,2#3#!/*22#'#,!*-!##,!4#'&,53*;(#!##3-$#!-$&0!*,!2#!5#23&5-6#3&,2#3*,5!6&,!2#!
5#43.*(#3<!

!
-
J$%L/'7/60$%;/$9$6-
!
"*$!%,2#3D%#(!5##)$!##,!&,$B%%32!%0!2#!63&&5!B&$!2#!/##-$!2..3D&/#!@#343.*(4&3#!(%))*#4#(#3!*-<!
G+@$#3!D*;,!#3!##,!&&,$&'!%,2#32#'#,!5#m2#,$*)*+##32!B&&3!,&2#3!%,2#3D%#(!,%2*5!*-!%/!2#!$3&,-*$*#!
,&&3!##,!+*3+.'&*3!(%))*#4#(#3-T-$##/!$#!6#3-,#''#,<!!
!
J$%L/'7/60$%;/$9-L/''$0&7-%$,],'$#-HH-
A%'5#,-!2#!@.*2*5#!B#$H!#,!3#5#'5#6*,59!*-!@#$!,*#$!$%#5#-$&&,!%/!6%''#2*5!5#3#+T+'#2!FF!$%#!$#!0&--#,!
*,!23&,(H!#,!6%#2-#'6#30&((*,5#,$$!!<!P#$!*-!5%#2!/%5#'*;(!2&$!2*$!*,!2#!$%#(%/-$!%,2#3!;.*-$#!
%/-$&,2*5@#2#,!B#'!$%#5#-$&&,!*-<!Z*$!2#!MNOH4#3#(#,*,5!%6#3!2#!03%2.+$*#)&-#!6&,!2#!@.*2*5#!
4#(#3-!4'*;($!2&$!0#3!53&/!/&$#3*&&'-%%3$!2#!4#(#3-!/#$!5#3#+T+'#2#!/&$#3*&'#,!2#!'&&5-$#!/*'*#. H
*/0&+$!@#44#,<!"#!6#3B&+@$*,5!*-!2&$!4#(#3-!6&,!6%''#2*5!5#3#+T+'#2!FF!##,!,%5!'&5#3#!*/0&+$!
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@#44#,<!G#,!6#36%'5%,2#3D%#(!/#$!MNO!6&,!2*$!$T0#!/&$#3*&&'!*-!,%2*5!%/!2*$!/#$!D#(#3@#*2!$#!
(.,,#,!6&-$-$#''#,<!
!
J$%L/'7/60$%;/$9-%$#(%6-%"#$-
G3!*-!&&,6.''#,2!%,2#3D%#(!,%2*5!,&&3!@%#!2#!3#$.3,!3&$#9!@#$!&&,$&'!4#(#3-!2&$!$#3.5!*,5#'#6#32!B%32$9!
6#3@%%52!(&,!B%32#,<!O'-!2#!3#$.3,!3&$#!6&,!'*+@$#!FF!4#(#3-!6#34#$#32!(&,!B%32#,9!2%%3!4*;6%%34##'2!
##,!-$&$*#5#'2-T-$##/9!D&'!2#!/*'*#. H*/0&+$!-$#3(!6#3'&&52!B%32#,!2%%32&$!#3!/*,2#3!,*#.B#!4#(#3-!
*,5#(%+@$!@%#6#,!B%32#,<!C,2#3D%#(!,&&3!2#!4#-$#!/&,*#3!%/!2*$!$#!3#&'*-#3#,!#,!2#!)&+$%3#,!2*#!2&&3!
*,6'%#2!@#44#,!*-!,%2*5!%/!2*$!6&-$!$#!-$#''#,<!P#$!(&,!4*;6%%34##'2!D*;,!2&$!2#D#!/##5#,%/#,!D*;,9!
,*#$!/##3!6%'2%#,2#!).,+$*%,#3#,!%)!0#3!%,5#'.(!B#55#5%%*2<!
!
"*$!6#3$&&'$!D*+@!,&&3!2#!'#6#,-2..3!6&,!2#!4#(#3-<!O'-!4#(#3-!/*,2#3!-,#'!B%32#,!&)5#2&,($!D&'!2#!
5#/*22#'2#!'#6#,-2..3!6&,!2#!4#(#3-!%/@%%55&&,<!"*$!*-!#--#,$*##'!*,!@#$!3#&'*-#3#,!6&,!##,!'&5#3#!
/*'*#. H*/0&+$<!!
!
J$%L/'7/60$%;/$9-'$L$620((%-
\%/#,$##'!*-! @#$!,%5!,*#$!2.*2#'*;(!@%#!'&,5!2#!4#(#3-!6&,!6#3-+@*''#,2#!/&$#3*&'#,!2&&2B#3(#'*;(!
/##5&&,<!L,!@#$!@.*2*5#!%,2#3D%#(!@%.2$!B#'!3#(#,*,5!/#$!2#!3#$.3,!3&$#!6&,!2#!4#(#3-9!/&&3!@*#34*;!
B%32$!5##,!%,2#3-+@#*2$!5#/&&($!$.--#,!2#!6#3-+@*''#,2#!3#2#,#,!B&&3%/!2#!4#(#3-!,*#$!
5#3#$%.3,##32!B%32#,<!"&&3,&&-$!*-!2#!0#3*%2#!6&,!`!/&&,2#,!$#!(%3$!%/!$#!4#0&'#,!@%#'&,5!2#!4#(#3-!
2*#!*,!%/'%%0!4'*;6#,!.*$#*,2#'*;(!/##5&&,<!P#$!*-!B&&32#6%'!%/!0#3!/&$#3*&&'-%%3$!$#!/#$#,!,&!
@%#6##'!(##3!5#43.*(!2#!/&$#3*&'#,!5&&,!-'*;$#,!#,!,*#$!,%5/&&'-!*,5#D#$!(.,,#,!B%32#,<!!
!
J$%L/'7/60$%;/$9-L$%K$%9&67--
G3!*-!6#32#3!%,2#3D%#(!,%2*5!%/!2#!*/0&+$!6&,!2#!6#3-+@*''#,2#!/&$#3*&&'-$3%/#,!$*;2#,-!2#!
6#3B#3(*,5!*,!(&&3$!$#!43#,5#,<!"*$!5#'2$!6%%3!`!-+#,&3*%Y-<!
!

7<! L/0&+$!6#343&,2*,5!0#3!$T0#!/&$#3*&&'K!/%/#,$##'!*-!#3!5##,!*/0&+$!*,D*+@$#'*;(!0#3!
/&$#3*&&'-%%3$!%/2&$!2#!3#-$3%%/!*,!5#@##'!6#343&,2!B%32$<!G3!*-!6#32#3!%,2#3D%#(!,%2*5!B&$!
*,2*6*2.#'#!/&$#3*&&'-$3%/#,!6%%3!##,!*/0&+$!@#44#,!$*;2#,-!2#!6#343&,2*,5<!

I<! L/0&+$!/##-$!2..3D&/#!6#3B#3(*,5!3#-$-$3%%/K!@%#!(.,,#,!/&$#3*&'#,!@#35#43.*($!B%32#,!
/#$!##,!D%!'&&5!/%5#'*;(#!*/0&+$!%)!D#')-!##,!0%-*$*#6#!*/0&+$d!

`<! ^#-$#!*,D&/#'!-T-$##/K!B&$!*-!2#!4#-$#!/&,*#3!6%%3!*,D&/#'*,5!6&,!6#3-+@*''#,2#!4#(#3-!&&,!
@#$!#*,2#!'#6#,-2..3d!U4*;6<!-$&$*#5#'29!5#23&5-6#3&,2#3*,59!$#3.5H'#6#3&)-03&(#,V<!

-
J$%L/'7/60$%;/$9-*"#$%&""'#]+$2-&6-$'9-2,$6"%&/-
G3!*-!5#-$3##)2!%/!#'(!/&$#3*&&'!$T0#!*,!#'(!-+#,&3*%!$#!%,2#3D%#(#,<!"*$!*-!*,!2#!@.*2*5#!-+%0#!6&,!@#$!
%,2#3D%#(!,*#$!5#3#&'*-##32<!"#!WAXH4#(#3!*-!,*#$!5#$#-$!%/2&$!#3!5##,!2##',#/#3-!D*;,!5#6%,2#,!2*#!
5#m,$#3#--##32!B&3#,!*,!@#$!$#-$#,<!FF!4#(#3!/#$!5#3#+T+'#2#!(%))*#-+@*''#,!*-!,*#$!5#$#-$!6&,B#5#!@#$!
.*$6&''#,!6&,!##,!0*'%$!'%+&$*#<!!
!
"&&3,&&-$!D*;,!2%%3!2#!@.*2*5#!%/6&,5!6&,!@#$!%,2#3D%#(!##,!&&,$&'!/&$#3*&'#,!-'#+@$-!*,!uu,!
-+#,&3*%!5#$#-$<!C%(!@*#3!*-!@#$!B&&32#6%'!%/!#'(!/&$#3*&&'!$T0#!*,!#'(!-+#,&3*%!$#!$#-$#,<!"&&34*;!*-!@#$!
/#$!,&/#!3#'#6&,$!%/!2#!/&$#3*&'#,!2*#!&'-!2..3D&&/-$!.*$!@#$!%,2#3D%#(!,&&3!6%3#,!D*;,!5#(%/#,!$#!
$#-$#,!*,!/##32#3#!-+#,&3*%Y-<!P#$!&26*#-!*-!%/!@#$!##,!6#36%'5%,2#3D%#(!/#$!0*'%$-!$#!3*+@$#,!%0!FF!
/&$#3*&'#,!UD%B#'!'*+@$!&'-!DB&&3V!#,!5'&-<!
!
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!
G#,!MNOH%,2#3D%#(!4#-$&&$!.*$!J!)&-#-!U6%'5#,-!2#!*,$#3,&$*%,&'#!"L19!LXC!7J>J>!#,!7J>JJ!
-$&,2&&32#,VK!

7<! "#!2#)*,*$*#)&-#!6&,!@#$!2%#'!#,!2#!-+%0#K!P#$!4#0&'#,!6&,!2#!-+%0#9!*,+'.-*#)!2#!-T-$##/53#,-!
#,!2#$&*',*6#&.9!6&,!##,!MNO!@&,5$!&)!6&,!@#$!%,2#3B#30!#,!@#$!4#%%52#!5#43.*(!6&,!2#!
-$.2*#<!!

I<! "#!*,6#,$&3*-&$*#)&-#K!P#$!6#3D&/#'#,!6&,!5#5#6#,-!%6#3!*,0.$p%.$0.$!6&,!@#$!-T-$##/!2&$!
B%32$!4#-$.2##32!%/!2#!2%#'-$#''*,5#,!6&,!2#!-$.2*#!$#!4#3#*(#,<!

`<! "#!*/0&+$&,&'T-#)&-#K!P#$!6#3-$3#((#,!6&,!*,)%3/&$*#!%/!2#!MNOH3#-.'$&$#,!6&,!##,!03%2.+$!
4#$#3!$#!4#53*;0#,!#,!@.,!/*'*#.4#'&,5!$#!4#%%32#'#,<!

J<! P#$!03#-#,$#3#,!#,!+%,$#S$.&'*-#3#,!6&,!4#6*,2*,5#,<!P#$!3&00%3$!(&,!&&,4#6#'*,5#,!#,!
3*+@$'*;,#,!4#6&$$#,!%6#3!@%#!2#!3#-.'$&$#,!6&,!2#!-$.2*#!/%#$#,!B%32#,!4#53#0#,!#,!
5#m,$#303#$##32<!

 
^*;'&5#!I K!N%//.,*+&$*#4#3*+@$!&&,(%,2*5*,5!0*'%$-!
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w4#23*;)-,&&/x!*-!%,2#32##'!6&,!@#$!E%))*#4#(#3F&+$9!##,!0&+$!/#$!&'-!2%#'!a"#!/##-$!2..3D&/#!
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!
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Bijlage 3: FAQ over KoffiebekerPact pilot 
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Bijlage 4: Randvoorwaarden pilots 
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Bijlage 5: overzicht pilotlocaties 
-
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N&03*%'#!N%))##!X#36*+#-<!N&03*%'#!'#6#3$!(%))*#!6%%3!$@.*-9!%0!B#3(!#,!2#!@%3#+&<!c#!'#6#3#,!D%B#'!2#!
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!
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!
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R#,,#R!*-!##,!1#2#3'&,2-H".*$-#!$3&,-/*--*#4#@##32#3!6&,!#'#($3*+*$#*$<!c*;!@#44#,!5#(%D#,!6%%3!
-+#,&3*%!I!B&&3*,!D*;,!@#$!OZZ\H&00&3&&$!@#44#,!5#$#-$<!"*$!*-!##,!&00&3&&$!/#$!4*;0&--#,2#!4#(#3!
2&$!2#!@#343.*(4&3#!4#(#3!*,!7>!-#+%,2#,!-+@%%,/&&($!/#$!I+'!B&$#3!#,!D%,2#3!+@#/*+&'*e,<!R#,,#R!
@##)$!@#$!OZZ\H&00&3&&$!5#$#-$!%,2#3!J>!0#3-%,#,<!L,!2#!0*'%$!@#44#,!D*;!D%B#'!##,!FF!4#(#3!&'-!
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/#2#B#3(#3-<!!
!
X#'#+$&!*-!##,!'#6#3&,+*#3!6&,!(%))*#9!B&3/#!23&,(#,!#,!(%))*#&.$%/&$#,<!c*;!@#44#,!2#!0*'%$!
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!
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Bijlage 6: vragen 0- en 1-meting  
 
J%"7$6-B)*$#&67--

7<! A%%3!B#'(#!%35&,*-&$*#!B#3(!;#d!
I<! b&$!6%%3!-%%3$!4#(#3!5#43.*(!;#!%0!2*$!/%/#,$d!
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f<! ^#,!;#!%0!2#!@%%5$#!6&,!2#!B*;D*5*,5#,!*,!2#!B#$H!#,!3#5#'5#6*,5!3%,2%/!@#$!6#34%2!%0!

##,/&'*5#p2*-0%-&4'#!4#(#3-!6&,&)!7!;&,.&3*!I>IJd!
8<! P%#!-$&!;#!$#5#,%6#3!@#$!5#43.*(!6&,!@#343.*(4&3#!4#(#3-d!

!
J%"7$6->)*$#&67--

7<! P%#!6%,2!;#!2#!5#43.*(-#36&3*,5!6&,!##,!@#343.*(4&3#!4#(#3d!
I<! P%#6##'!(%0;#-!$@##p(%))*#!23*,(!;#!0#3!2&5d!
`<! P%#!6&&(!5#43.*(!;#!2#D#!4#(#3!0#3!2&5d!
J<! P%#!6&&(!-0%#'!;*;!;#!@#343.*(4&3#!4#(#3!%/!0#3!2&5d!
a<! X0%#'!;#!2#!4#(#3!%/!/#$!(%.2!%)!B&3/!B&$#3d!
:<! ]#43.*(!;#!##,!0&0*#3#,!@&,22%#(;#!,&!@#$!%/-0%#'#,!6&,!2#!4#(#3d!
f<! "3*,(!;#!(%))*#!#,!$@##!.*$!2#D#')2#!4#(#3d!P%#!#36&&3!;#!2*$d!
8<! "#!(&3$%,,#,!##,/&'*5#!4#(#3-!D*;,!-$3&(-!,*#$!/##3!4#-+@*(4&&3<!b&$!*-!6%'5#,-!;%.!2#!*2#&'#!

%0'%--*,5!%/!;%.B!(%))*#!#,p%)!$@##!$#!,.$$*5#,d!!
=<! P%#!$#63#2#,!B&-!;#!%6#3!2#!(B&'*$#*$!6&,!2#!@#343.*(4&3#!4#(#3d!
7><!L,2*#,!;#!2&5#'*;(-!##,!4#(#3!*,!43.*('##,!(3*;5${!P%#!6*,2!;#!@#$!03%+#-!3%,2%/!@#$!2&5#'*;(-!

6#3-+@&))#,!6&,!(%))*#4#(#3-!,.!$#,!%0D*+@$#!6&,!@#$!%.2#!03%+#-d!!
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77<!L,2*#,!;#!##,!0#3-%%,'*;(!4#(#3!@#4$!%,$6&,5#,!6&,!;%.B!%35&,*-&$*#9!4#,!;#!2#D#!4#(#3!$*;2#,-!
2#!0*'%$!(B*;$5#3&&($d!c%!;&9!@#4!;#!D#')!##,!,*#.B#!&&,5#-+@&)$d!

7I<!"#,(!;#! 2&$!@#$!5#43.*(!6&,!##,!@#343.*(4&3#!4#(#3!4*;23&&5$!&&,!2..3D&&/@#*2d!
7`<!b&$!*-!4#'&,53*;(#3!6%%3!;%.d!"..3D&&/@#*2!%)!2#!5#43.*(-#36&3*,5<!G,!B&&3%/d!
7J<!b#'(#!6#34#$#3*,5#,!(.,,#,!#3!*,!@#$!03%+#-!0'&&$-6*,2#,d!UPT5*e,#9!&)B&--#,9!(B&'*$#*$!

4#(#39!5#/&(9!4#-+@*(4&&3@#*2!4#(#3-9!.*$5*)$#!4#(#3-!#,p%)!&,2#3-V!
 
Bijlage 7: Overzicht van de indicatoren sheet  
 

 
! !
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C6#3(%#0#'#,2#!*,2*+&$%3#,K!
¥! L,(%%06%'./#!6&,!4#(#3!0#3!/&&,2!| !&&,$&'!*,5#(%+@$!@#343.*(4&3#!4#(#3-!#,!*,(%%06%'./#!

##,/&'*5#!4#(#3-!6%%3!2#!0*'%$-<!
¥! Q*,&,+*e'#!*/0&+$!| !(%-$03*;-!6&,!##,/&'*5#!4#(#3-!#,!2#!(%-$03*;-!6&,!@#343.*(4&3#!4#(#3-!

0'.-!&22*$*%,#'#!(%-$#,!D%&'-!#S$3&!/&,.3#,!2%%3!+&$#3*,5!#,!-+@%%,/&&(!%)!&$$3*4.$#,!6%%3!
@#$!&)B&--#,<!

¥! A#343.*(!| !&&,$&'!(%))*#p$@##!+%,-./0$*#-!U$*((#,V!6&,!-#0$#/4#3!I>I7!$p/!;&,.&3*!I>I`!
!
X+#,&3*%!7K!

¥! b&$#36#343.*(!U'*$#3-!0#3!/&&,2V!| !)3#[.#,$*#!6&,!@#$!%/-0%#'#,!0#3!2&5_<!?,,%B7'():-
%('4++3$)-6+3-<CDB5-2+')"-6##"-8)'-#B,7#)5)3-)3-$+'-$)-/)0)"-B))4++'-(3-$)-6++'2+,,)"-
'8%(,-$()-+5-2#"$'-4)$"++($E!!
!

X+#,&3*%!I!#,!`K!
¥! W#$.3,!3&$#!| !0#3+#,$.##'!@%#6##'!@#343.*(4&3#!4#(#3-!B%32#,!#3!$#3.5!*,5#'#6#32<!
¥! b&$#36#343.*(!U'*$#3-!0#3!/&&,2V!| !!!

o! Q3#[.#,$*#!6&,!%/-0%#'#,!0#3!2&5<!
?,,%B7'():-%('4++3$)-6+3-<CDB5-2+')"-6##"-8)'-#B,7#)5)3<!!

o! P#$!B&$#36#343.*(!6&,!@#$!$T0#!6&&$B&--#3!#,!)3#[.#,$*#!6&,!@#$!23&&*#,!6&,!2#!
6&&$B&--#3!6%%3!#,!$*;2#,-!2#!0*'%$<!!

¥! G,#35*#6#343.*(!U(b@V!0#3!/&&,2!| !#,#35*#'&4#'!6&,!@#$!$T0#!6&&$B&--#3!#,!2#!)3#[.#,$*#!6&,!
@#$!23&&*#,!6&,!2#!6&&$B&--#3!6%%3!#,!$*;2#,-!2#!0*'%$<!!

 
Bijlage 8: uitkomsten per scenario en per materiaalsoort 
 
b&#9/*2#$6-+$%-2,$6"%&/--
Z,$6"%&/->c-

H! Z*$5*)$#!4#(#3-K!2#!@#343.*(4&3#!4#(#3-!B%32#,!##,/&'*5!6#3-$3#($9!#3!*-!5##,!+#,$3&&'!
.*$5*)$#0.,$!,%2*5<!!

H! P%#6##'@#*2!4#(#3-K!#3!2*#,$!/*,*/&&'!##,!4#(#3!0#3!5#43.*(#3!$#!B%32#,!&&,5#-+@&)$<!:8?!
6&,!2#!3#-0%,2#,$#,!5#43.*($!2&&3,&&-$!,%5!##,!&0&3$#!4#(#3!6%%3!(%))*#p$@##!#,!B&$#3<!"#!
%35&,*-&$*#!(&,!#36%%3!(*#D#,!##,!$B##2#!4#(#3!$#!6#3-$3#((#,!6%%3!&,2#3#!23&,(#,<!!

H! C/-0%#'#,!4#(#3-K!]#/*22#'2!-0%#'#,!5#43.*(#3-!*,!2*$!-+#,&3*%!2#!4#(#3!I9:!(##3!%/<!8>?!
6&,!2#!3#-0%,2#,$#,!-0%#'$!2#D#!%/!/#$!B&3/!B&$#3!#,!8>9f?!5#43.*($!@*#36%%3!0&0*#3#,!
@&,22%#(;#-<!"#!0&0*#3#,!@&,22%#(;#-!B%32#,!-,#''#3!5#0&($!B&,,##3!2#D#!4*,,#,!
@&,24#3#*(!6&,!2#!%/-0%#')&+*'*$#*$#,!D*;,!5#0'&&$-$<!!

H! ^#D%#(#3-K!*,!-+#,&3*%!7!2*#,$!##,!&0&3$!03%+#-!6%%3!4#D%#(#3-!$#!B%32#,!*,5#3*+@$<!
H! EB&'*$#*$-#*-#,!4#(#3K!@#$!*-!4#'&,53*;(!2&$!2#!4#(#3!@&,2*5!*-!%/!/##!$#!,#/#,!6&,!#,!,&&3!

@.*-!#,!,*#$!'#($!%,2#3B#5<!
H! ]#23&5-6#3&,2#3*,5!5#43.*(#3-K!2%%3!2#!6#3&,$B%%32#'*;(@#*2!6%%3!##,!#*5#,!4#(#3!B%32#,!

3%,2-'*,5#3#,2#!4#(#3-!6%%3(%/#,<!G3!/%#$!B#'!##,!%/-'&5!0'&&$-6*,2#,!*,!@#$!-$&,2&&32!
4*;@#44#,!6&,!##,!4#(#39!5#D*#,!#3!5##,!&'$#3,&$*#)!B%32$!5#4%2#,!%0!2#!'%+&$*#-<!

H! O22*$*%,#'#!(%-$#,K!-+#,&3*%!7!4#0#3($!&22*$*%,#'#!(%-$#,!D%&'-!/&,.3#,!5#D*#,!2#!5#43.*(#3-!
2#!4#(#3!D#')!$@.*-!&)B&--#,<!

!
!
!
!
!
!
!
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Z,$6"%&/-Ec--
H! Z*$5*)$#!4#(#3-K!#3!/%#$#,!2#+#,$3&'#!&)B&-)&+*'*$#*$#,!&&,B#D*5!D*;,!%0!6#3-+@*''#,2#!0'#((#,!

*,!2#!(&,$%%3%/5#6*,5<!"#!.*$5*)$#0.,$#,!6&,!2#!4#(#3!#,!2#!@%#6##'@#*2!4#(#3-!*,!6%%33&&2!
B%32#,!@*#3%0!&)5#-$#/2<!L,!-+#,&3*%!I!-0#'#,!+&$#3*,5!#,p%)!-+@%%,/&&(!##,!4#'&,53*;(#!3%'!
*,!2#!*,D&/#'*,5!#,!@#$!&)B&--#,!6&,!2#!4#(#3-<!

H! P%#6##'@#*2!4#(#3-K!.*$!2#!0*'%$-!(B&/!6%%3!2&$!#3!*,!2*$!-+#,&3*%!5#/*22#'2!f!(%))*#4#(#3-!
0#3!5#43.*(#3!B%32#,!*,5#(%+@$<!"*$!*-!5#4&-##32!%0!##,!0*'%$!*,!2*$!-+#,&3*%!5#D*#,!2#!
Z,*6#3-*$#*$!Z$3#+@$!&'!(#3&/*-+@#!4#(#3-!*,!4#D*$!@&2!#,!R#,,#R!5#43.*(!@##)$!5#/&&($!6&,!
##,!4#(#3!#,!&00&3&&$!+%/4*,&$*#!B&&3/##!2#!%/'%%0-,#'@#*2!6&,!4#(#3-!'&5#3!'*5$<!:J?!6&,!
2#!3#-0%,2#,$#,!5#43.*($!2&&3,&&-$!&0&3$#!4#(#3!6%%3!(%))*#!#,!$@##<!!

H! C/-0%#'#,!4#(#3-K!5#/*22#'2!B%32#,!4#(#3-!*,!2*$!-+#,&3*%!>9=!(##3!%/5#-0%#'2<!:`?!6&,!2#!
5#43.*(#3-!-0%#'$!2#D#!%/!/#$!B&3/!B&$#3!#,!I`?!5#43.*($!@*#36%%3!0&0*#3#,!@&,22%#(;#-<!

H! ^#D%#(#3-K!4#D%#(#3-!(3*;5#,!4#(#3!*,!43.*('##,!#,!(.,,#,!&&,-'.*$#,!4*;!@#$!4#-$&&,2#!
4#(#3-T-$##/<!

H! EB&'*$#*$-#*-#,!4#(#3K!2#!5#(%D#,!4#(#3!/%#$!5#-+@*($!D*;,!6%%3!2#!@.*-@%.2#'*;(#!
6&&$B&--#3<!!

H! ]#23&5-6#3&,2#3*,5!5#43.*(#3-K!2#!#*5#,!6#3&,$B%%32#'*;(@#*2!6&,!5#43.*(#3-!*-!*,!2*$!
-+#,&3*%!6&,!4#'&,5!6%%3!@#$!*,H!#,!.*$3.*/#,!6&,!2#!2#+#,$3&'#!6&&$B&--#3-<!"&&3,&&-$!*-!@#$!
4#'&,53*;(!2&$!5#43.*(#3-!2#!@#343.*(4&3#!4#(#3!,*#$!4#-+@%.B#,!&'-!##,!##,/&'*5#!4#(#3!#,!
2#!4#(#3!@#35#43.*(#,!5#2.3#,2#!2#!2&5<!!

H! O22*$*%,#'#!(%-$#,K!*,!-+#,&3*%!I!D*;,!&22*$*%,#'#!(%-$#,!5#/%#*2!/#$!2#!(%-$!#S$3&!*,D#$!6&,!
-+@%%,/&&(p+&$#3*,5!*,!@#$!'%5*-$*#(#!03%+#-<!"*$!(%-$!#S$3&!/&,.3#,<!!
!

Z,$6"%&/-=c--
H! Z*$5*)$#!4#(#3-K!@#$!*-!6&,!4#'&,5!##,!+#,$3&&'!.*$5*)$#!#,!*,,&/#!0.,$!4#0&'#,!*,!2*$!-+#,&3*%<!

O)-$#//*,5!/#$!+&$#3*,5!#,!-+@%%,/&&(!6%%3!@#$!3#5#'#,!6&,!2#!'%5*-$*#(!*-!+3.+*&&'<!!
H! P%#6##'@#*2!4#(#3-K!4*;!`!6#3-+@*''#,2#!0*'%$!'%+&$*#-!*,!2*$!-+#,&3*%!D*;,!5#/*22#'2!:9J!

(%))*#4#(#3-!0#3!5#43.*(#3!*,5#(%+@$<!f:?!6&,!2#!3#-0%,2#,$#,!5#43.*($!##,!&0&3$#!4#(#3!
6%%3!(%))*#!#,!$@##<!!

H! C/-0%#'#,!4#(#3-K!5#/*22#'2!B%32#,!2#!4#(#3-!2&5#'*;(-!I97!(##3!%/5#-0%#'2<!aa?!-0%#'$!
2#!4#(#3!%/!/#$!B&3/!B&$#3!#,!`a?!6&,!2#!5#43.*(#3-!5#43.*($!@*#36%%3!0&0*#3#,!
@&,22%#(;#<!

H! ^#D%#(#3-K!4#D%#(#3-!(3*;5#,!4#(#3!*,!43.*('##,!#,!(.,,#,!&&,-'.*$#,!4*;!@#$!4#-$&&,2#!
4#(#3-T-$##/<!

H! EB&'*$#*$-#*-#,!4#(#3K!2#!5#(%D#,!4#(#3!/%#$!5#-+@*($!D*;,!6%%3!##,!*,2.-$3*e'#!6&&$B&--#3<!
"*$!4#$#(#,$!2&$!2#D#!6&,!2.-2&,*5!5#B*+@$!/%#$!D*;,!2&$!2#!4#(#3!,*#$!B#56'*#5$!*,!2#!
6&&$B&--#3<!P#$!5#6%'5!6&,!##,!$#!'*+@$#!4#(#3!*-!@#$!&&,-+@&))#,!6&,!#S$3&!/&$#3*&&'!D%&'-!
-0#+*&'#!3#((#,!#,!/&$$#,<!

H! ]#23&5-6#3&,2#3*,5!5#43.*(#3-K!%%(!*,!2*$!-+#,&3*%!@#44#,!2#!5#43.*(#3!##,!#*5#,!
6#3&,$B%%32#'*;(@#*29!%<&<!6%%3!@#$!+%33#+$!*,D&/#'#,!6&,!2#!4#(#3-!%0!2#!;.*-$#!0'#(!%/!2#!
#S$3&!/&,.3#,!6&,!-+@%%,!#,!+&$#3*,5/#2#B#3(#3-!$#!4#0#3(#,<!"&&3,&&-$!/%#$#,!5#43.*(#3-!
D*+@!4#B.-$!D*;,!6&,!2#!/*'*#. H*/0&+$!2*#!5#0&&32!5&&$!/#$!@#$!0&((#,!6&,!##,!,*#.B#!4#(#3<!!

H! O22*$*%,#'#!(%-$#,K!-+#,&3*%!`!U+#,$3&'#!&)B&-V!6#35$!#S$3&!/&,.3#,!6&,!-+@%%,/&&(!#,p%)!
+&$#3*,5!/#2#B#3(#3-!B&$!'#*2$!$%$!&22*$*%,#'#!(%-$#,<!

!
!
!
!
!
!
!
!
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b&#9/*2#$6-+$%-*"#$%&""'2//%#--
"&&3,&&-$!'#6#3#,!2#!0*'%$!4#'&,53*;(#!.*$(%/-$#,!%0!0#3!/&$#3*&&'-%%3$<!"#D#!B%32#,!@*#3%,2#3!
4#-+@3#6#,<!!
!
J&%7&6-+/']+%/+]'$$6-8$9$%-'&,<#-.E>-7%"*-+$%->FB-*'3!

H! EB&'*$#*$!/&$#3*&&'K!2#!5#.3!#,!2#!-/&&(!6&,!(%))*#!4'*;)$!@&,5#,!*,!2#!4#(#3<!
H! PT5*e,#!4#(#3K!@#$!/&$#3*&&'!B%32$!,*#$!5%#2!-+@%%,!*,!2#!6&&$B&--#3<!G3!2*#,$!#S$3&!

5'&,--0%#'/*22#'!&&,5#-+@&)$!$#!B%32#,!%/!/&(#H.0!#,!23&,(3#-$#,!$#!6#3B*;2#3#,<!
H! P#$!/&$#3*&&'!D%35$!6%%3!03%4'#/#,!/#$!&)B&--#,K!

H! "#!4#(#3-!6'*#5#,!B#5!*,!##,!*,2.-$3*e'#!6&&$B&--#3!*<6</<!/#$!@#$!'*+@$#!5#B*+@$<!
H! "#!4#(#3-!D.*5#,!6&+.t/!B&&32%%3!2#D#!/%#*'*;(!'%-!$#!/&(#,!D*;,!#,!-,#''#3!

(&0%$5&&,<!
H! "#!^#(#3-!23%5#,!,*#$!6%''#2*5!*,!2#!6&&$B&--#39!@*#32%%3!*-!&)23%5#,!/#$!2#!@&,2!%)!

@#$!&&,-+@&))#,!6&,!##,!5#-+@*($#!6&&$B&--#3!,%2*5<!"#!6#3@%%52!2#!*/0&+$<!
H! ^#,%2*52#!5#23&5-6#3&,2#3*,5K!2#!FF!4#(#3!4#'&,2!*,!-%//*5#!5#6&''#,!*,!@#$!3#-$&)6&'!2%%3!

@#$!2#-*5,!#,!2#!(B&'*$#*$!6&,!2#!4#(#3<!Z*$!2#!0*'%$#6&'.&$*#-!(B&/!,&&3!6%3#,!2&$!2#!2.,,#!
0%'T03%0T'##,!4#(#3!(&,!%5#,!&'-!##,!##,/&'*5#!4#(#3<!"&&3,&&-$!B%32$!@#$!23*,(5#/&(!6&,!
2#!4#(#3!4#m,6'%#2!2%%3!2.,,#!/&$#3*&&'9!2*$!D%35$!6%%3!##,!-+@#30#!3&,2<!!

H! W#$.3,!3&$#K!sfa?!
!
J&%7&6-+/']+%/+]'$$6-8$9$%-;K""%-.>>CdA-7%"*-+$%->FB*'3!

H! EB&'*$#*$!/&$#3*&&'K!2#!5#.3!#,!-/&&(!6&,!(%))*#!4'*;)$!@&,5#,!*,!2#!4#(#3<!
H! PT5*e,#!4#(#3K!@#$!/&$#3*&&'!B%32$!,*#$!5%#2!-+@%%,!*,!2#!6&&$B&--#3!&&,5#D*#,!2#!(%))*#!*,!

@#$!/&$#3*&&'!$3#($<!
H! O)B&--#,!4#(#3K!%%(!2#!DB&&32#3#!0%'T03%0T'##,!4#(#3!6'*#5$!B#5!*,!##,!*,2.-$3*e'#!

6&&$B&--#3<!G#,!@.*-@%.2#'*;(#!6&&$B&--#3!B#3($!B#'!,&&3!4#@%3#,<!!
H! ^#,%2*52#!5#23&5-6#3&,2#3*,5K!2#!%/-'&5!,&&3!23*,(#,!.*$!##,!0'&-$*+!(%))*#4#(#3!6#35$!

6#3&,2#3*,5!%,2#3!2#!5#43.*(#3-<!!
H! W#$.3,!3&$#K!=J?!

!
!-H/']+%/+]'$$6-.L&%7&6-$6-7$%$,],'$0$-*&W-$$6*"'&7$-9/11&$8$9$%23-.>>CdA-7%"*-+$%->FB-*'3!

!! EB&'*$#*$!/&$#3*&&'K!]#.3!#,!-/&&(!6&,!(%))*#!4'*;)$!@&,5#,!*,!2#!4#(#3<!!
!! PT5*e,#!4#(#3K!4#(#3!B%32$!5%#2!-+@%%,!*,!2#!6&&$B&--#3<!G3!4'*;6#,!5##,!23&,(3#-$#,!%)!

/&(# H.0!&+@$#3<!!
!! O)B&--#,!4#(#3K!2#!4#(#3!*-!4#-$#,2*5!6%%3!##,!@.*-@%.2#'*;(#!6&&$B&--#3<!
!! ^#,%2*52#!5#23&5-6#3&,2#3*,5K!@#$!23*,(5#/&(!B%32$!4#m,6'%#2!2%%3!2#!2*($#!/&$#3*&&'!6&,!

2#D#!-0#+*)*#(#!4#(#3!&&,5#D*#,!2#D#!4#(#3!##,!2.44#'#!'&&5!@##)$9!D%B#'!##,!0%'T03%0T'##,!
'&&5!&'-!##,!'&&5!6&,!5#3#+T+'#2#!(%))*#4#(#3-<!"&&3,&&-$!6#35$!2#!%/-'&5!,&&3!23*,(#,!.*$!##,!
0'&-$*+!(%))*#4#(#3!6#3&,2#3*,5!%,2#3!2#!5#43.*(#3-<!

!! W#$.3,!3&$#K!=a?!
!
e&/+'"2#&,2-HXeJd-8&/+]'$$%-7$*""9#-L"6-2(&9$%%&$#-.E>-7%"*-+$%->FB*'3!

H! EB&'*$#*$!/&$#3*&&'K!2#!5#.3!#,!-/&&(!6&,!(%))*#!4'*;)$!@&,5#,!*,!2#!4#(#3!#,!@#$!/&$#3*&&'!*-!
5#6%#'*5!6%%3!-+@#.3#,<!

H! PT5*e,#!4#(#3K!@#$!/&$#3*&&'!B%32$!,*#$!5%#2!-+@%%,!*,!2#!6&&$B&--#3<!G3!2*#,$!#S$3&!
5'&,--0%#'/*22#'!&&,5#-+@&)$!$#!B%32#,!%/!/&(#H.0!#,!23&,(3#-$#,!$#!6#3B*;2#3#,<!

H! P#$!/&$#3*&&'!D%35$!6%%3!03%4'#/#,!/#$!&)B&--#,K!
H! "#!4#(#3-!6'*#5#,!B#5!*,!##,!*,2.-$3*e'#!6&&$B&--#3!*<6</<!/#$!@#$!'*+@$#!5#B*+@$<!
H! "#!4#(#3-!D.*5#,!6&+.t/!B&&32%%3!2#D#!/%#*'*;(!'%-!$#!/&(#,!D*;,!#,!-,#''#3!

(&0%$5&&,<!
H! "#!4#(#3-!23%5#,!,*#$!6%''#2*5!*,!2#!6&&$B&--#39!@*#32%%3!*-!&)23%5#,!/#$!2#!@&,2!%)!

@#$!&&,-+@&))#,!6&,!##,!5#-+@*($#!6&&$B&--#3!,%2*5<!"#!6#3@%%52!2#!*/0&+$<!
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H! ^#,%2*52#!5#23&5-6#3&,2#3*,5K!2#D#!4#(#3!4#'&,2!*,!-%//*5#!5#6&''#,!*,!@#$!3#-$&)6&'!2%%3!
@#$!2#-*5,!#,!2#!(B&'*$#*$!6&,!2#!4#(#3<!Z*$!2#!0*'%$#6&'.&$*#-!(B&/!,&&3!6%3#,!2&$!2#!2.,,#!
0%'T03%0T'##,!4#(#3!(&,!%5#,!&'-!##,!##,/&'*5#!4#(#3<!"&&3,&&-$!B%32$!@#$!23*,(5#/&(!6&,!
2#!4#(#3!4#m,6'%#2!2%%3!2.,,#!/&$#3*&&'9!2*$!D%35$!6%%3!##,!-+@#30#!3&,2<!!

!! W#$.3,!3&$#K!Ja?!
!
e/%/2&'&,""#-7'"2-.?D-7%"*-+$%->FB-*'3!

!! EB&'*$#*$!/&$#3*&&'K!@#$!/&$#3*&&'!23*,($!)*;,!6%%3!D%B#'!(%))*#!&'-!$@##<!X/&&(!#,!5#.3!4'*;6#,!
,*#$!@&,5#,<!

!! PT5*e,#!4#(#3K!@#$!/&$#3*&&'!B%32$!5%#2!-+@%%,!*,!D%B#'!##,!*,2.-$3*e'#!&'-!@.*-@%.2#'*;(#!
6&&$B&--#3<!G3!4'*;6#,!5##,!23&,(3#-$#,!%)!/&(#H.0!3#-$#,!&+@$#3!%0!@#$!/&$#3*&&'<!!

!! O)B&--#,!4#(#3K!@#$!/&$#3*&&'!*-!4#-$#,2*5!6%%3!##,!*,2.-$3*e'#!#,!@.*-@%.2#'*;(#!6&&$B&--#3<!!
!! ^#,%2*52#!5#23&5-6#3&,2#3*,5K!P#$!/&$#3*&&'!6#35$!/*,2#3!5#23&5-6#3&,2#3*,5!6&,.*$!

5#43.*(#3-!%/2&$!@#$!/&$#3*&&'!#,!23*,(5#/&(!@*#36&,!4#(#,2!*-<!
!! W#$.3,!3&$#K!=>?!

!
S$%"*&$9-.EEB-7%"*-+$%->FB-*'3!

!! EB&'*$#*$!/&$#3*&&'K!@#$!/&$#3*&&'!23*,($!)*;,!6%%3!D%B#'!(%))*#!&'-!$@##<!X/&&(!#,!5#.3!4'*;6#,!
,*#$!@&,5#,<!

!! PT5*e,#!4#(#3K!@#$!/&$#3*&&'!B%32$!5%#2!-+@%%,!*,!D%B#'!##,!*,2.-$3*e'#!&'-!@.*-@%.2#'*;(#!
6&&$B&--#3<!G3!4'*;6#,!5##,!23&,(3#-$#,!%)!/&(#H.0!3#-$#,!&+@$#3!%0!@#$!/&$#3*&&'<!!

!! O)B&--#,!4#(#3K!@#$!/&$#3*&&'!*-!4#-$#,2*5!6%%3!##,!*,2.-$3*e'#!#,!@.*-@%.2#'*;(#!6&&$B&--#3<!!
!! ^#,%2*52#!5#23&5-6#3&,2#3*,5K!P#$!/&$#3*&&'!6#35$!/*,2#3!5#23&5-6#3&,2#3*,5!6&,.*$!

5#43.*(#3-!%/2&$!@#$!/&$#3*&&'!#,!23*,(5#/&(!@*#36&,!4#(#,2!*-<!
!! W#$.3,!3&$#K!=:?!

! !
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Bijlage 9: Uitgangspunten dataverzameling 

!
!
Bijlage 10: LCA Fase 
"#!6#3-+@*''#,2#!)&-#-!6&,!##,!MNO!4#-$&&,!6%'5#,-!@#$!F3%2.+$!M*)#!NT+'#!O++%.,$*,5!&,2!
W#0%3$*,5!X$&,2&32!.*$!2#!6%'5#,2#!%,2#32#'#,K!
-
U"2$->O-!"#$%&""'L$%K$%L&67-
"#!)&-#!6&,!/&$#3*&&'6#3B#36*,5!#,!6%%34#B#3(*,5!4#5*,$!B&,,##3!53%,2-$%))#,!.*$!2#!,&$..3!B%32#,!
5#B%,,#,!#,!#*,2*5$!B&,,##3!2#!03%2.+$+%/0%,#,$#,!2#!0%%3$!6&,!2#!03%2.+$*#)&+*'*$#*$!6&,!@#$!
4#-$.2##32#!03%2.+$!4*,,#,(%/#,<!O,2#3#!03%+#--#,!2*#!D*+@!*,!2#D#!)&-#!(.,,#,!6%%32%#,!D*;,!2#!
6#3B#36*,5!6&,!5#3#+T+'#2#!/&$#3*&'#,9!2#!6#3B#3(*,5!6&,!/&$#3*&'#,!$%$!$.--#,03%2.+$#,!
U6%%36#3B#3(*,5V!#,!@#$!$3&,-0%3$!6&,!/&$#3*&&'!*,0.$!,&&3!2#!03%2.+$*#)&+*'*$#*$<!
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!
U"2$-EO-H%/0(,#&$-
"#!03%2.+$*#)&-#!4#5*,$!B&,,##3!2#!03%2.+$+%/0%,#,$#,!2#!03%2.+$*#-*$#!6&,!@#$!4#-$.2##32#!03%2.+$!
4*,,#,(%/#,!#,!#*,2*5$!B&,,##3!@#$!&)5#B#3($#!03%2.+$!2#!03%2.+$*#0%%3$!6#3'&&$<!X*$#!#,!0%%3$!D*;,!
)*5..3'*;(#!$#3/#,9!&&,5#D*#,!##,!03%2.+$!6#'#!03%+#--#,!#,!4*;4#@%3#,2#!$.--#,)&+*'*$#*$#,!(&,!
2%%3'%0#,!6%%32&$!@#$!2#!03%2.+$*#)&-#!6#3'&&$!&'-!&)5#B#3($!03%2.+$<!F3%+#--#,!2*#!6#34&,2!@%.2#,!
/#$!+%H03%2.+$#,!%)!2#!4#@&,2#'*,5!6&,!&)6&'!2&$!$*;2#,-!2#!03%2.+$*#!*-!5#6%3/29!(.,,#,!%%(!*,!2#D#!
)&-#!B%32#,!%05#,%/#,<!
!
U"2$-=O-M&2#%&8(#&$-$6-/+2'"7--
"#!)&-#!6&,!03%2.+$2*-$3*4.$*#!#,!%0-'&5!4#5*,$!B&,,##3!@#$!&)5#B#3($#!03%2.+$!2#!0%%3$!6&,!2#!
03%2.+$*#)&+*'*$#*$!6#3'&&$!#,!#*,2*5$!B&,,##3!2#!+%,-./#,$!@#$!03%2.+$!*,!4#D*$!,##/$<!A%%3!uu,!
03%2.+$!(.,,#,!6#3-+@*''#,2#!-$&00#,!6&,!2*-$3*4.$*#!#,!%0-'&5!0'&&$-6*,2#,9!D%&'-!%0-'&5!*,!##,!
2*-$3*4.$*#+#,$3./!#,!##,!6#3(%%00.,$<!
!
U"2$-DO-I$8%(&921"2$--
"#!5#43.*(-)&-#!4#5*,$!B&,,##3!2#!+%,-./#,$!@#$!03%2.+$!*,!4#D*$!,##/$!#,!#*,2*5$!B&,,##3!@#$!
03%2.+$!B%32$!B#55#5%%*2!%/!,&&3!##,!&)6&'4#@&,2#'*,5-'%+&$*#!$#!B%32#,!6#36%#32<!P#$!$T0#!#,!2#!
2..3!6&,!2#!03%+#--#,!*,!2#!5#43.*(-)&-#!@&,5#,!-$#3(!&)!6&,!2#!).,+$*#!#,!'#6#,-2..3!6&,!@#$!
03%2.+$<!A%%3!03%2.+$#,!2*#!#,#35*#!6#343.*(#,!%/!@.,!).,+$*#!$#!6#36.''#,9!(.,,#,!2#!03%+#--#,!*,!
2#!5#43.*(-)&-#!#,!2#!4*;4#@%3#,2#!#/*--*#-!2#!53%%$-$#!*/0&+$!@#44#,!5#2.3#,2#!2#!@#'#!
'#6#,-+T+'.-<!
!
U"2$-AO-Q&60$-L"6-0$-'$L$620((%-.Q/R3-
"#!)&-#!6&,!@#$!#*,2#!6&,!2#!'#6#,-2..3!4#5*,$!B&,,##3!2#!5#43.*($#!03%2.+$#,!B%32#,!B#55#5%%*2!
2%%3!2#!+%,-./#,$!#,!#*,2*5$!B&,,##3!@#$!03%2.+$!B%32$!$#3.55#5#6#,!&&,!2#!,&$..3!U4*;6%%34##'2!
2%%3!6#343&,2*,5V!%)!$%#5#B#D#,!B%32$!&&,!2#!'#6#,-+T+'.-!6&,!##,!&,2#3!03%2.+$!U4*;6%%34##'2!
3#+T+'*,5V<!C/2&$!2#!4#'&,53*;(-$#!$%#3#(#,4&3#!03%+#-!*,!2#D#!)&-#!2#!/#$@%2#!*-!2*#!B%32$!5#43.*($!
%/!@#$!03%2.+$!$#!4#@&,2#'#,!U-$%3$#,9!6#343&,2#,9!#,D<V9!*-!@#$!4#'&,53*;(!%/!2#!4#-$#//*,5!6&,!@#$!
03%2.+$!$#!(#,,#,!%)!&&,!$#!,#/#,!%/!2#D#!)&-#!*,!(&&3$!$#!43#,5#,<!

!
Bijlage 11: LCA Indicatoren 
"#!*,2*+&$%3#,!6&,-2#!MNO!6%%3!2#!03%2.+$*#)&-#!D*;,!&'-!6%'5$K--
-
S'&*""#L$%"60$%&67-.ITH>BB3!*-!2#!4#(#,2-$#!*,2*+&$%3<!P#$!/##$!@#$!43%#*(&-#))#+$!0%$#,$*##'!
6%%3!##,!4#0&&'2#!).,+$*%,#'#!##,@#*2!*,!##,!$*;2-4#-$#(!6&,!7>>!;&&39!6%'5#,-!W#N*F#!\*20%*,$!P<!
"#!/##$##,@#*2!*-!(5!NC#H#[.*6&'#,$<!
!
"#!*,2*+&$%3!G"#((%'&Y9$-R"60#%"621/%*"#&$-.GRVH3!6#3B*;-$!,&&3!2#!@%#6##'@#*2!,&$..3'*;(!'&,2!
2*#!*-!%/5#D#$!*,!,*#$H,&$..3'*;(!'&,29!B&&34*;!@#$!'&&$-$#!B%32$!4#53#0#,!&'-!'&,2$T0#,!2*#!@%5#!
/#,-#'*;(#!*,$#36#,$*#!4#-+@3*;6#,9!D%&'-!-$#2#'*;(!5#4*#29!&((#3'&,2!%)!6#3(##3-5#4*#2<!}1&$..3'*;(!
'&,2}!*-!+%/0'#S#3!$#!2#)*,*e3#,9!/&&3!6%'5#,-!2#!+%,6#,$*#-!6&,!G+%*,6#,$!(.,,#,!2#!
'&,25#43.*(-$T0#-!4%-9!$3%0*-+@!4%-!#,!D##!#,!%+#&&,!B%32#,!#3(#,2!&'-!,&$..3'*;(!'&,2<!"#!W#N*F#!
\*20%*,$!UPV!/#$@%2%'%5*#!@%.2$!5##,!3#(#,*,5!/#$!@#$!3#)#3#,$*#'&,2$T0#!D%'&,5!@#$!6&,!,&$..3'*;(!
,&&3!,*#$H,&$..3'*;(!*-!5#$3&,-)%3/##32<!L,!2*$!5#6&'!B%32$!@#$!$3&,-)%3/&$*#03%+#-!5#(#,/#3($!2%%3!
##,!0%-*$*#6#!(&3&($#3*-#3*,5-)&+$%39!2*#!6#3B*;-$!,&&3!/*'*#.-+@&2#<!C0!@#$!/*22#'0.,$!,*6#&.!B%32$!
5##,!%,2#3-+@#*2!5#/&&($!,&&3!'&,25#43.*(-$T0#-9!6&,B#5#!2#!%,D#(#3@#2#,<!"#!##,@#*2!6%%3!2#D#!
*,2*+&$%3!*-!/I9!6#3B*;D#,2!,&&3!2#!@%#6##'@#*2!4#-+@&2*52!,&$..3'*;(!'&,2<!
!
!
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"#! U/22&$'$-e%"602#/11$6-b&#+(##&67-.UMH3-*,2*+&$%3!4#-+@3*;)$!2#!6#3/*,2#3*,5!6&,!2#!B#3#'2B*;2#!
@%#6##'@#*2!,*#$H@#3,*#.B4&3#!53%,2-$%))#,!#,!B%32$!4#0&&'2!6%%3!#'(#!B*,,*,5!6&,!/*,#3&'#,!#,!
)%--*#'#!43&,2-$%))#,!%0!4&-*-!6&,!2#!3#-$#3#,2#!3#-#36#-!#,!@#$!B*,,#,2#!$#/0%<!"#!/##$##,@#*2!*-!
(5!%'*#H#[.*6&'#,$9!B&&34*;!%'*#!2#!03#+*#D#!3#)#3#,$*#B*,,*,5!@##)$!6&,!l%'*#9!3.B#9!53%,2-$%)9!JI!\o!
0#3!(59!*,!2#!53%,2l<!
!
P#$!H/#$6#&$$'-L//%-!$62$'&Y9$-V/W&,&#$&#!UPRF*,)V!*-!##,!0&3&/#$#3!6%%3!2#!/*'*#.4#-$#,2*5@#*2!
6&,!$%S*-+@#!#))#+$#,!6&,!+@#/*+&'*e,<!W#N*F#!\*20%*,$!P*3#3&+@*-$*-+@!0#3-0#+$*#)!@%.2$!3#(#,*,5!
/#$!##,!%,#*,2*5#!$*;2-0#3*%2#!#,!&''#!4'%%$-$#''*,5-3%.$#-!6%%3!&''#!+@#/*+&'*e,<!C/!2#!0&3&/#$#3!*,!
$#!-$#''#,9!B#32!@#$!+@#/*-+@#!/*22#'!79JH2*+@'%%34#,D##,!5#43.*($!&'-!3#)#3#,$*#-.4-$&,$*#!*,!2#!
/*22#'0.,$4#3#(#,*,5#,9!2.-!2#!/##$##,@#*2!B%32$!6#3/#'2!&'-!(5!79JH"N^!#<!U(*'%53&/!79JH
2*+@'%%34#,D##,H#[.*6&'#,$V<!
!
Bijlage 12: e-mail verwerkingsfase 
 
A3&5#,!,&&3!03%2.+#,$#,K!

¥! b&$!6%%3!##,!-T-$##/!@#44#,!;.''*#!*,5#D#$!%/!2#!4#(#3-!$#3.5!$#!(3*;5#,d!
¥! P%#!#))#+$*#)!*-!2*$!-T-$##/d!U@%#6##'!4#(#3-!(%/#,!#3!0#3!;&&3!$#3.5!$#,!%0D*+@$#!6&,!@#$!

&&,$&'!5#'#6#32#!4#(#3-V!
!
A3&5#,!&&,!%35&,*-&$*#-!#,!6#3B#3(#3-K!

¥! c*;,!#3!&)-03&(#,!/#$!4#(#3!03%2.+#,$#,!%)!5#43.*(#3-!%6#3!@#$!3#$%.3,#3#,!6&,!5#43.*($#!
4#(#3-!%)!/&$#3*&'#,!#,p%)!@#$!-+@#*2#,!6&,!5#43.*($#!4#(#3-d!!

¥! P%#!6#3B#3(#,!;.''*#!6%'5#,2#!/&$#3*&'#,!&'-!2#D#!4*;!@#$!3#-$&)6&'!$#3#+@$!(%/#,K!
o! F%'T03%0T'##,!!
o! E#3&/*#(!
o! ^ %3%-*'*+&&$5'&-!
o! ^*%0'&-$*+!FP^A!U5#/&&($!6&,!-.*(#33*#$V!
o! ^*%0%'T/##3!U5#/&&($!6&,!(%))*#-+@*''#,!#,!FFV!
o! W%#-$63*;-$&&'!

¥! P%#!B%32#,!2#D#!/&$#3*&'#,!6#3B#3($!&'-!/%,%-$3%%/d!
 
 
Bijlage 13: fasering LCA 
P*#3!6%'5$!##,!$%#'*+@$*,5!%6#3!2#!6#3-+@*''#,2#!)&-#-!6&,!2#!MNO!%6#3!2#!03%2.+$*#)&-#<!
!
U"2$->c-f>O-I%/602#/1#/$L/$%--
"#D#!'#6#,-+T+'.-)&-#!6&,!)&-#!7!%/6&$!2#!03%2.+$*#!6&,!53%,2-$%))#,!6%%3!2#!4#(#3!#,!2#!6#30&((*,5!
6&,!2#!4#(#39!@#$!+%H03%2.+$<!L,)%3/&$*#!%6#3!2#D#!2&$&!*-!4*;6%%34##'2!6#3(3#5#,!.*$!2#!/&$#3*&&''*;-$!
6&,!@#$!5#(%D#,!03%2.+$!#,!*-!5#'#6#32!2%%3!2#!)&43*(&,$<!"&$&!0.,$#,!%/6&$$#,!@#$!$T0#!/&$#3*&&'9!
*,+'.-*#) !+#3$*)*+#3*,5!B&&3!/%5#'*;(p$%#0&--#'*;(9!#,!@.,!5#B*+@$!%0!@#$!/%/#,$!6&,!*,0.$!*,!2#!
-T-$##/53#,-<!
!
U"2$-Ec-fEO-J$%L/$%-6""%-+%/0(,#&$1",&'&#$&#-
"#D#!'#6#,-+T+'.-)&-#!6&,!)&-#!I!%/6&$!@#$!$3&,-0%3$!6&,!3.B#!/&$#3*&'#,!,&&3!2#!)&43*#(-0%%3$<!
P*#34*;!@#44#,!03%2.+#,$#,!5#5#6#,-!5#2##'2!%6#3!@#$!$T0#!$3&,-0%3$!2&$!0'&&$-6*,2$!6&,!2#!/&$#3*&'#,!
3*+@$*,5!2#!)&43*#(<!O'-!2#D#!)&-#!/*,2#3!2&,!7?!4*;23&&5$!&&,!*,0.$!%)!*/0&+$9!6%'5#,-!2#!
F3%2.+$-$&,2&&329!(&,!2#D#!B%32#,!B#55#'&$#,!6%'5#,-!2#!+.$H%))!+3*$#3*&<!A%%3!#'(#!$3&,-0%3$)&-#!*-!
@#$!$T0#!$3&,-0%3$!&&,5#6#,9!*,+'.-*#)!43&,2-$%)$T0#!B&&3!6&,!$%#0&--*,59!2#!&)-$&,2!*,!(*'%/#$#3-!2*#!
*-!&)5#'#52!#,!@#$!&&,$&'!/&$#3*&'#,!2&$!0#3!$3&,-0%3$+T+'.-!*-!6#36%#32<!
-
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U"2$-Ec-f=O-H%/0(,#&$-
"#D#!'#6#,-+T+'.-)&-#!6&,!)&-#!I!%/6&$!@#$!03%2.+$*#03%+#-!6&,!2#!4#(#3!2%%3!2#!)&43*(&,$!*,!2#!
03%2.+$*#)&+*'*$#*$<!P#$!$T0#!#'#($3*+*$#*$!2&$!B%32$!5#43.*($!6%%3!@#$!03%2.+$*#03%+#-!U4*;6%%34##'2!
7>>?!@#3,*#.B4&3#!#,#35*#!.*$!B*,243%,!%)!2#!1M!53*;D#!#,#35*#/*SV!/%#$!B%32#,!6#3/#'29!-&/#,!
/#$!2#!'%+&$*#!B&&3!@#$!03%+#-!0'&&$-6*,2$<!G3!/%#$!B%32#,!6#3/#'2!%)!&)6&'!5#03%2.+##32!$*;2#,-!
2#D#!'#6#,-+T+'.-)&-#<!G3!(.,,#,!$B##!-%%3$#,!&)6&'!B%32#,!5#5#,#3##32!*,!@#$!03%2.+$*#03%+#-K!
5#6&&3'*;(!#,!,*#$H5#6&&3'*;(<!
!
U"2$-=c-fDO-V%"62+/%#-6""%-0$-,/62(*$6#-
P#$!$3&,-0%3$!,&&3!2#!'%+&$*#!6&,!5#43.*(p+%,-./0$*#!B%32$!4#-+@%.B2!4*,,#,!2#D#!)&-#<!]#5#6#,-!
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Bijlage 14: LCA-indicatoren per gram 
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Bijlage 15: totaaloverzicht met scores op verschillende indicatoren +

!"#$%&""'!
H%/0(,#&$1"2$--

.*&'&$()&*+",#3!

I$8%(&9-
.<]7&\6$d-

"1K"22$6-$6-
7$0%"73-!

5$#(%6-
%"#$! J$%K$%9&67!

A*35*,!FF!U'*+@$V! ++! -! -! ++!

A*35*,!FF!UDB&&3V! +! -/+! ++! ++!
FF!U6*35*,!#,!
##,/&'*5#!
(%))*#4#(#3-V!!

+! +! ++! +!

^*%0'&-$*+-!FP^A9!
4*%0T'##3!6&,!
-.*(#33*#$!!

e(&#$6-R:f )2,/+$! -! --! +!

]'&- ! +! ++! ++! -!

E#3&/*#(! --! ++! ++! +!
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%$$$!@'##-!"#12/!EMLG!7[0)\]]-#g6)5+0#-13/5+',]:)]^1#)]`EEP !!
$&!R##0<60!EMLG!
7[0)\]]:::5'#)#/'37,/2#5-#2]06%1(3/4+-]NEG`MMfff_I#6)/%1#_3+h##_360)_1(X#_3V31#_/))#))9#-2_/-*_%#-
379/'& !!
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MG*G%#/f3fNX]"/2/!!
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&$$!K07#'/!EMEM!7[0)\]])07#'/53+9])6)2/(-/%1# >0/3&/,(-, >3/1361/2+']!!
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