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4    !"#$%&'&()'*!()+

<)4,+36=4(+)

51,$+6)'."1.,78&0.$)1, $.9,'&06&(.,.),$+6%&+&1.$1#,",0)-. "'&,

*&/&%)6+&1.,+&.9)*,$0,9) ,.), !" #$%&'$,.9&,+&.9)*,$1,.9&,)':

#"1$;".$)1,"1*,.9&,6')<&(., 9$(9,$.,09)8%*,0&'/&!,=9$0,0.&6,$0,&"0:

$%3,-)'#)..&1,$1,$1.')*8($1#,"1*,"66%3$1#,",1& ,+&.9)*>,"1*,$.,$0,

&"03,.),0%$6,$1.),.9&,9"?$.,)-,'&#"'*$1#,",-8%%,"1*,(%&"1,"66%$(":

.$)1,)-,",+&.9)*,"0,",#)"%,$1,$.0&%-!,@"13,*&/&%)6+&1.,+&.9)*0,

ABCB@>,C('8+>,DEF,6'&0866)0&,.9$0,()1('&.$;".$)1,0.&6, $.9)8.,

+"G$1#,$.,&H6%$($.!,I1,.9&,J".$)1"%,K1$L&*,E')(&00,AJKEF>,.9$0,0.&6,

$0,&H6%$($.,$1,$.0,L'0.,G&3,6'$1($6%&M,N5*"6.,.9&,E')(&00O!,I.,$0,?3,1),

+&"10,"1,&"03,0.&6>,0$1(&,G1) %&*#&,)-,"1*,&H6&'$&1(&, $.9,.9&,

+&.9)*,$0,1&&*&*!

P9$(9,'8%&0,()8%*,3)8,80&,$1,6&'-)'+$1#,.9$0,0.&6Q,R) ,*),3)8,

#&.,.),",(%&"',"1*,()1('&.&,*&/&%)6+&1.,6')(&00,.9".,)6.$+"%%3,

0866)'.0,3)8',6')<&(.Q,P9$(9,.))%0,*),3)8,"66%3,"1*, 9), $%%,80&,

.9&+Q,S&%) , &,9"/&,%$0.&*,",-& ,0$.8".$)10>,$1, 9$(9,.9$0,0.&6,

09)8%*,9"/&,?&&1,."G&1,+)'&,()10($)80%3M

T!, 51,&1.&'6'$0&,?)8#9.,"1,&H6&10$/&,.))%,?8.,*$*,1).,"1.$($6".&,

.9&,%"'#&,"+)81.0,)-,.$+&,$.,()0.0,.),$+6%&+&1.,$.,"1*,G&&6,$.,

86:.):*".&!,=9$0,'&08%.0,$1,.9&,.))%,'&+"$1$1#,8180&*!

U!, J&/$& ,-)'+0,"'&,*&/&%)6&*>,?8.,$.,."G&0,0),+8(9,.$+&,.),L%%,

.9&+,$1,.9".,&/&'3)1&,"/)$*0,'&/$& $1#!

V!, JKE,*&L1&0,TUW, )'G,6')*8(.0!,I.,$0,*&($*&*,.9".,"%%,1&&*,.),

?&,('&".&*!,=9$0,'&08%.0, $1,.9&,6')<&(.,()+$1#,.),",()+6%&.&,

0."1*0.$%%!

X!, =9&,6')<&(.,1&&*0,.),?&,L1$09&*,78$(G%3>,0),",%"'#&,*&/&%)6:

+&1.,.&"+,$0,')%%&*,)8.>,?8.,.9&,*&+"1*$1#,)'#"1$;".$)1,("1:

1).,0866%3,08-L($&1.,$168.,.),.9&,.&"+!

Y!, =9&,(9"1#&,6')(&*8'&,."G&0,V,+)1.90,".,%&"0.!,=9$0,%&"*0,.),

",%"'#&,6"'.,)-,.9&,(9"1#&0,1).,?&$1#,'&%&/"1.,"13+)'&,?3,.9&,

.$+&,.9&3,"'&,L1"%%3,$+6%&+&1.&*!

4!, E&)6%&,'&06)10$?%&,-)','&78$'&+&1.0,"'&,1).,"/"$%"?%&,*8'$1#,

030.&+, $+6%&+&1.".$)1>, "1*, .9&'&-)'&, .9&, 030.&+,*)&0,1).,

()+6%3, $.9,.9&,(80.)+&'Z0,1&&*0!

[!, 5,%).,)-,.$+&, "0,$1/&0.&*,$1,G&&6$1#,"1,86:.):*".&,.'"(&"?$%$.3,

?&. &&1,'&78$'&+&1.0,"1*,()*&>,?8.,&0.$+".$)1,)-,(9"1#&0,

*)&0,1).,"66&"',.),?&,"13,78$(G&'!

I1,.9$0,"'.$(%&>, &,6')/$*&,0&/&1,'8%&0,)-,.98+?, 9$(9,9&%6,3)8,

.),+"G&,.9&,*&/&%)6+&1.,+&.9)*,)-,3)8',(9)$(&,+)'&,&--&(.$/&!,

=9&0&, '8%&0, &'&, *&/&%)6&*,*8'$1#, )8', &H6&'$&1(&0, $1, /"'$)80,

&1.&'6'$0&0>, $1, 9$(9, &,9&%6&*,.),$+6%&+&1.,+)*&'1,*&/&%)6:

+&1.,+&.9)*0!,\)%%) $1#,.9&0&,'8%&0, $%%,9&%6,.),"/)$*,.9&,0$.8":

.$)10,*&0('$?&*,"?)/&!

>"0")#?6."2#+*# !6@A

5%%,'8%&0,6'&0&1.&*,9&'&,-)%%) ,.9&,0"+&,6'$1($6%&M,?"%"1(&,()0.,

"1*,'&/&18&0!,5,+&"08'&,A*)(8+&1.>,6')(&*8'&>,"66%$(".$)1,)',

",.))%F,$0,&--&(.$/&,$-,$.,3$&%*0,.9&,()''&(.,&--&(.>,$!&!,"1,)6.$+"%,?"%:

"1(&,)-,()0.0,"1*,'&/&18&0!,])0.0,"1*,'&/&18&0,1).,)1%3,"66%3,.),

.9&,6&'$)*,)-,0)-. "'&,*&/&%)6+&1.>,?8.,.),.9&,()+6%&.&,%$-&(3(%&,

)-,.9&,"66%$(".$)1,"1*,.),.9&,()1.&H., $.9$1, 9$(9,.9&,"66%$(".$)1,

$0,*&/&%)6&*,"1*,80&*!,51,$+6)'."1.,78&0.$)1,$1,.9$0,'&06&(.,$0,

 9"., .9&,&H6&(.&*, %$-&.$+&,)-, .9&,"66%$(".$)1, $0,"1*,9) ,+"13,

(9"1#&0,"'&,&H6&(.&*!

P&,)-.&1,0&&,6&)6%&,?&$1#,0),&1.980$"0.$(,"?)8.,.9&,&H6&(.&*,

'&/&18&0, .9"., .9&3, %)0&, 0$#9., )-, .9&, ()0.0!, ^', .9&, ).9&',  "3,

"')81*M,?&("80&,)-,.9&,()0.0>,",N0+"'.O,0)%8.$)1,$0,1).,(9)0&1>,

"%.9)8#9,$1,.9&,%)1#,'81,.9&,'&/&18&0, )8%*,9"/&,)8. &$#9&*,.9&,

()0.0!,])0.0,)','&/&18&0,$1,.9&+0&%/&0,"'&,1).,.9&,('$.&'$)1,-)',",

#))*,*&($0$)1>,?8.,.9&,?"%"1(&,)-,?).9,$0!

?6."#:B#C""1#4!"#."0".#+*#=","@+)7#%2#.+D#%2#1+22(A."

=9&,%&/&%,)-,(&'&+)13,("1,?&,*&L1&*,"0,.9&,"+)81.,)-,"**$.$)10,

.),.9&,*&/&%)6+&1.,6')(&00,-)',.9&,0"G&,)-,()1.')%%$1#,.9&,6'):

(&00,"1*,$.0,'&08%.$1#, )'G,6')*8(.0!,5,9$#9&',%&/&%,)-,(&'&+)13,

$+6%$&0,+)'&, -)'+"%, '&()'*$1#>, '&/$& , "1*, "66')/"%, "1*, )-.&1,

+)'&, )'G,6')*8(.0>,6')(&*8'&,*&0('$6.$)10,"1*,+)'&,*&."$%&*,

+&"10,)-,()1.')%!

C""1#(4#2(@1."#E#>"0")#
,6."2#+*#4!6@A#*+,#"**"=4(0"#
2+*4D%,"#3"0".+1@")4
by Remi-Armand Collaris & Eef Dekker

F
#-
."
G
%
)
3
"
,#$

%
("
,#H#I

+
4+
.(%

J=
+
@



[   !"#$%&'&()'*!()+

_/&'3,)'#"1$;".$)1,G1) 0,$.0,) 1,N(&'&+)1$&0O!,K08"%%3,.9&,?$#:

#&', .9&, )'#"1$;".$)1>, .9&,+)'&, -)'+"%, $., $0!, C)+&,&H"+6%&0, )-,

%) &',"1*,9$#9&',%&/&%0,)-,(&'&+)13,"'&,%$0.&*,$1,.9&,."?%&,?&%) M

K+D",#."0".#+*#=","@+)7 L(&!",#."0".#+*#=","@+)7

I1-)'+".$)1,$0,"/"$%"?%&,$1,",PI`I>,

&/&'3)1&,("1,%))G,.9&'&!

I.,$0,&H6%$($.%3,'&()'*&*, 9),+80.,

?&,$1-)'+&*>,"1*,$1, 9"., "3!

=9&, )'G,6')*8(.0,.9&+0&%/&0,

+$'')', 9".,$0,"#'&&*,86)1!

@$18.&0,)-,&/&'3,+&&.$1#,"'&,

+"*&,"1*,-)'+"%%3,"66')/&*!

I1-)'+"%,&H(9"1#&,)-,$1-)'+".$)1 I1-)'+".$)1,$0,808"%%3,&H(9"1#&*,

$1, '$.$1#!

a8"%$.3,$0,"(G1) %&*#&*,"1*,"0:

08'&*,?3,.9&,.&"+!

=9&'&,$0,",a8"%$.3,5008'"1(&,

*&6"'.+&1.!

]9"1#&0,("1,?&,6')(&00&*,&"0$%3! =9&'&,$0,",()++$..&&, 9$(9,+80.,

"66')/&,(9"1#&0!

J&/$& 0,"'&,9&%*,$1-)'+"%%3! 5%%,'&/$& ,'&08%.0,"'&,'&()'*&*!

C."1*"'*0,"1*,#8$*&%$1&0,"'&,

$+6%$($.!

=9&'&,"'&,&H.&10$/&,%$0.0,)-,0."1:

*"'*0,"1*,#8$*&%$1&0!

@"13,)'#"1$;".$)10,"'&,81" "'&,)-,.9&,()0.0,"0, &%%,"0,.9&,'&/&:

18&0,)-,.9&$',%&/&%,)-,(&'&+)13!,@"13,6&)6%&,0&&,-)'+"%,'&/$& 0>,

"1,&H.&10$/&,"66')/"%,6')(&*8'&,"1*,*&."$%&*,6%"10, $.9,2"1..,

(9"'.0,"0,0$+6%3, $1*$06&10"?%&!,P&,9"/&, -)81*, .9".,"0G$1#, -)',

&H6%$($.,&0.$+".&0,)-,()0.0,"1*,'&/&18&0,9&%60,6&)6%&,.),?&()+&,

" "'&,)-,.9&,"+)81.,)-,)/&'9&"*,?')8#9.,"?)8.,?3,.9&,%&/&%,)-,

(&'&+)13!

?6."#8B#C""1#4!"#4"%@#%2#2@%..#%2#1+22(A."

5,*&/&%)6+&1.,.&"+,)-,&H"(.%3,T,&H6&'$&1(&*,6&'0)1, 9),81$L&0,

"%%,')%&0,$1,9$+0&%-,$0,+)0.,&-L($&1.,$1,"/)$*$1#,9"1*)/&'0!,R) &/:

&'>,1).,)1%3,.9&,"/"$%"?$%$.3,)-,)1&,6&'0)1, $.9,"%%,G1) %&*#&,"1*,

0G$%%0,1&&*&*,6')9$?$.0,.9$0,)6.$)1>,?8.,"%0),*&/&%)6+&1.,06&&*,

A.$+&,.),+"'G&.F>,/8%1&'"?$%$.3,A 9".,9"66&10,$-,.9$0,0$1#%&,6&'0)1,

#&.0,0$(GF,"1*,0"-&#8"'*$1#,)-,G1) %&*#&!,

5*<80.,.9&,18+?&',)-,.&"+,+&+?&'0,.),.9&,%&/&%,)-,$168.,.9&,*&:

+"1*,)'#"1$;".$)1,("1,0866%3,)1,",()1.$18)80,?"0$0!,I.,*)&0,1).,

+"G&,+8(9,0&10&,.),$10."%%,",.&"+,)-,V,"1":

%30.0,"1*,W,*&/&%)6&'0,$-,.9&,+"H$+8+,$168.,

.9&,G&3,80&'0,("1,0866%3,$0,)1%3,08-L($&1.,-)',

T,"1"%30.,"1*,U,*&/&%)6&'0!

@)'&)/&'>,",?$##&',.&"+,*)&0,1).,9"/&,",6'):

6)'.$)1"%%3,?$##&',6')*8(.$/$.3>,*8&,.),",%"'#&',

)/&'9&"*,$1,6%"11$1#>,9"1*)/&'0,"1*,*&6&1:

*&1($&0!,I.,+"3, &%%,?&,.9&,("0&,.9".,", &%%:

-81(.$)1$1#,.&"+,)-,V,*&/&%)6&'0>,"1,"'(9$.&(.>,"1,"1"%30.,"1*,",

.&0.&',"'&,+)'&,6')*8(.$/&,.9"1,.9&,0"+&,.&"+,?8.,1) ,&1%"'#&*,

 $.9,V,+)'&,*&/&%)6&'0>,"1,"1"%30.,"1*,",.&0.&',.),+&&.,.9&,.$+&:

.):+"'G&.!,I-,08(9,",0("%$1#,)6&'".$)1,."G&0,6%"(&,.) "'*,.9&,&1*,

)-,.9&,6')<&(.,.),+&&.,.9&,*&"*%$1&>,.9&,1&.,&--&(., $%%,?&,1&#":

.$/&!,@"13,6&)6%&,-)'#&.,.),."G&,$1.),"(()81.,.9&,%&"'1$1#,(8'/&,

)-,1& ,.&"+,+&+?&'0,"1*,.9&,&H.'",)/&'9&"*!T

?6."#;B#$%M"#%2#*"D#D+,M#1,+36=42#%2#1+22(A."

I-, 3)8,+"G&,", %$0.,)-, )'G,6')*8(.0>, .9&,78&0.$)10,3)8,1&&*,.),

"0G,3)8'0&%-,"'&M,

b,P9), $%%,+$00,.9$0, )'G,6')*8(.Q

b,P9"., $%%,#), ')1#,$-, &,*)1Z.,+"G&,$.Q

=9$0,"66')"(9, $%%,(%"'$-3, .9&,68'6)0&,)-, .9&, )'G,6')*8(.!,P$%%,

.9$0, )'G,6')*8(.,)1%3,?&,1&&*&*,-)',*&/&%)6+&1.>,)', $%%,$.,"%0),

6%"3,",')%&,$1,-8.8'&,030.&+,"*+$1$0.'".$)1Q,S3,G1) $1#, 9), $%%,

1&&*,.9&, )'G,6')*8(.>,3)8,("1,$1/)%/&,.9$0,6&'0)1,$1,6')*8($1#,

$.>,/"%$*".$1#,$.0,()1.&1.0,"1*,?"%"1($1#,6')*8(.$)1,&--)'., $.9,.9&,

&H6&(.&*,'&/&18&0!

=9&,"+)81.,)-, )'G,6')*8(.0,-)',0)-. "'&,*&/&%)6+&1.,*&6&1*0,

)1,.9&,($'(8+0."1(&0,)-,.9&,6')<&(.>,"0,*),.9&$',06&($L(,-)'+,"1*,

()+6'&9&10$/&1&00!,I-,",0G&.(9,)1,", 9$.&?)"'*,08-L(&0>,$.,$0,1).,

1&(&00"'3,.),6')*8(&,",()+6'&9&10$/&,*)(8+&1.!,

C)+&, )'G,6')*8(.0, $%%,?&,6"'.,)-,.9&,L1"%,6')*8(.>,-)',$10."1(&,

?&("80&, .9&3, "'&, 1&&*&*, -)', 030.&+, "*+$1$0.'".$)1, )', -8.8'&,

+"$1.&1"1(&, "1*, 0866)'.!, I-, .9&, )1%3, .9$1#, 3)8, *&%$/&', $0, .9&,

"66%$(".$)1>,"1*, .9&,*&+"1*,)'#"1$;".$)1,("1,80&,"1*,"*+$1:

$0.'".&,$.>,.9".,$0,L1&,-)',.9&,09)'.,.&'+!,=9$0,$0,&/&1,+)'&,%$G&%3,$-,

"1,5#$%&, "3,)-,*&/&%)6+&1.,$0,"66%$&*,"1*,"%%,()*&,$0,"(()+6":

1$&*,?3,81$.,.&0.0,"1*,()*&,*)(8+&1.".$)1,"1*,G&6.,"0,0$+6%&,

"0,6)00$?%&,?3,'&-"(.)'$1#!,R) &/&'>,+)0.,"66%$(".$)10,+80.,?&,

+"$1."$1&*, %)1#,"-.&', .9&,)'$#$1"%,*&/&%)6&'0,"'&,#)1&!, I1, .9$0,

("0&,$.,+$#9.,?&,?&..&',.),9"/&,0)+&,*)(8+&1.".$)1,$1,6%"(&>,%$G&,

80&,("0&,06&($L(".$)10>,",0)-. "'&,"'(9$.&(.8'&,*)(8+&1.,"1*,

030.&+,"*+$1$0.'".$)1,*)(8+&1.!

?6."#NB#-11.7#4!"#2(@1."24#1+22(A."#%11,+0%.#1,+="36,"#+)#%2#

*"D#D+,M#1,+36=42#%2#1+22(A."

c)., "%%, )'G, 6')*8(.0, 1&&*, .), ?&, "66')/&*, $1, ", -)'+"%, "3!, 5,

0$+$%"',78&0.$)1,"0,"?)/&,"66%$&0,9&'&M,

b,P9".,#)&0, ')1#,$-,", )'G,6')*8(.,$0,1).,-)'+"%%3,"66')/&*Q

I-, .9&, "10 &', $0, N1).9$1#O>, $., $0, (%&"',

.9".,-)'+"%,"66')/"%,$0,1).,1&&*&*!,^-:

.&1,.9&, )'G,6')*8(.0,.9".,*&L1&,.9&,

0()6&,)-,.9&,6')<&(.,"'&,("1*$*".&0,-)',

-)'+"%,"66')/"%!,5%0),80&,("0&,06&($L:

(".$)10,()8%*,?&,"66')/&*,$1,)'*&',.),

9"/&,",()++)1,6)$1.,)-,'&-&'&1(&,-)',

"((&6.$1#,.9&,0)%8.$)1!

\)'+"%, "66')/"%, ."G&0, .$+&, "1*, &1&'#3!, ^1, .9&, ).9&', 9"1*>, $.,

*&%$/&'0,(%"'$.3>,?"0&%$1&0,"1*,'&-&'&1(&,6)$1.0!,I-,.9&'&,$0,",(%&"',

+"1*".&,)-,)1&,6&'0)1,"66')/$1#,", )'G,6')*8(.>,.9$0, $%%,0$+:

6%$-3, .9&, 6')(&00, .'&+&1*)80%3!, \)', &H"+6%&>, ", 08?<&(.,+"..&',

&H6&'., 9),9"0,+"1*".&,("1,*&($*&,/&'3,78$(G%3, $-,",80&,("0&,

06&($L(".$)1,$0,()''&(.!,R&,("1,*),.9&,-)'+"%,"((&6."1(&,"0, &%%!,

I.,*)&0,1).,"**,+8(9,/"%8&,.),9"/&,",6&'0)1,9$#9&',$1,.9&,+"1:

"#&+&1.,9$&'"'(93,"((&6.,.9&,80&,("0&,06&($L(".$)1!

O*4")#%#*"D#2"1%,%4"P#

21"=(%.('"3#4++.2#A"44",#@""4#

4!"#,"Q6(,"@")42#4!%)#%#

=+@1."4"#()4"&,%4"3#4++.2"4J



W    !"#$%&'&()'*!()+

?6."#RB# %M"#4!"#2(@1."24#4++.2"4#4!%4#@""42#7+6,#)""32

I., $0,)-.&1,81*&'&0.$+".&*,9) , &%%,'&78$'&+&1.0,"1*,+"1"#&:

+&1.,("1,?&,*)1&,80$1#,)1%3,",?$#, 9$.&?)"'*>,?') 1,6"6&',"1*,

6)0.:$.0>, ",  )'*, 6')(&00)'>, 06'&"*09&&.>, 0$+6%&, +)*&%$1#, .))%,

"1*,PI`I!,5**,+)'&,)1%3,$-,.9&'&,$0,",/&'3,(%&"',1&&*,)',?)..%&:

1&(G!,S&,08'&,.9".,",0)%8.$)1, $0,"%'&"*3,6')/&1, $1,6'"(.$(&,"1*,

.9".,3)8,9"/&,",#))*,6$(.8'&,)-,9) ,$., $%%,9&%6,3)8,?&-)'&,(9))0:

$1#, $.!, B), 1)., )1%3, -)'+8%".&, '&78$'&+&1.0, -)', ", .))%>, ?8., %))G,

".,.9&,()0.0,"0, &%%!,=))%0,1&&*,.),?&,$10."%%&*>,()1L#8'&*,"1*,

+"$1."$1&*!,=9&, .$+&,"1*,&H6&'.$0&,1&&*&*, .),*), .9$0, $0,)-.&1,

81*&'&0.$+".&*!

\)'+8%".&, .))%, '&78$'&+&1.0,  $.9, ()1('&.&, $+6')/&+&1.0, $1,

+$1*>, 9$(9,("1,?&,&H6'&00&*,$1,.&'+0,)-,'&/&18&!,I-,3)8,?"%"1(&,

()0.0, A68'(9"0&>, ()1L#8'".$)1>,+"$1.&1"1(&>, G&&6$1#, $1-)'+":

.$)1,86:.):*".&F,"#"$10.,'&/&18&0,A0"/$1#0,$1,.$+&F>,.9$0,?"%"1(&,

+"3,&"0$%3,.8'1,)8.,1&#".$/&!

I-,3)8,9"/&,",0&.,)-,6'$)'$.$;&*,.))%,'&78$'&+&1.0>,%))G,".,.9&,0$+:

6%&0., .))%0, .9".,+&&., .9&+!, ^-.&1, ", -& , 0&6"'".&>, 06&($"%$;&*,
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"'&,09) 1!

Figure 1: E"ectiveness of communication channels
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