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"c$/3 -#`

EXL

:7"!"`

Hb i0="( % -#02/! /@)"0a[b;0= %(!"3"02/)$"0a2"7 ()"b;0b
i 
"N

'C 0i0(/,/( 340-!02-)$?"0EPM<L0-50%,/("0!"8 ?";
MT

1
i  – #$?@"!0-50%,"( B(0?"/#%0-503!/#%,-!30 #08 2"#0%,/("0!"8 ?"'
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HTW

O"0%7-$)=0!"?"?@"!0 37/302/)$"%0-50 'C 7"/2 )40=","#=0-#0  #3"#% 34;0= -
!"(3 -#/)0%3!$(3$!"0/#=0* #=%;0/%0:"))0/%0-37"!0,/!/?"3"!%0-50!-/=03!/5B('0Q#0
37"0-37"!07/#=;037"40/!"03 ?"0!")/3"=0,/!/?"3"!%'0Q#("0:"0*#-:037"0(-%30!"-

)/3"=03-0/0%,"( B(0?-=/)0%,) 30 #0 [370%,/("0!"8 ?"0 iV 0/#=0(-%30-50,/!3 ($)/!0
?"/#%0-503!/#%,-!30 iv ;037"0 %%$"0-50-,3 ? &/3 -#0-50(-%30!")/3"=03-0/0%,"( B(0
?-=/)0%,) 30(/#0@"0"N,!"%%"=0/%05-))-:%`

EmL

: 370) ? 3/3 -# 0̀

EWL

67"!"5-!";05!-?037"0,- #30-502 ":0-50%$%3/ #/@)"0="2")-,?"#3;037"0-,3 -
? &/3 -#0-50?-=/)0%,) 30 #037"03!/#%,-!30#"3:-!*0@- )%0=-:#03-0="3"!? # #80
-503 ?"0t ;0-!0 #3"!2/)0ht;0%"30-502/)$"% 0̀jV

i
k0/#=0jB

i
k0 #0,/!3 ($)/!0 [370%,/("0

!"8 ?"%'067"0B!%30%"30-502/)$"%0="B#"%0? # ?$?0(-%30!")/3"=03-0/0%,"( B(0
?-=/)0%,) 3;037"0%"(-#=0-#"03"(7# (/)0,/!/?"3"!%0-50/0%,/("0!"8 ?"0E,/(* #80
/#=0(-%30!"=$(3 -#L'

>30%7-$)=0@"0#-3"=037/3037"!"0/!"0%"2"!/)03"(7# (/)0%-)$3 -#%037/30"#/@)"0
%$,,-!3 #80 37"0 ="2")-,?"#30 -50 ?-=/)0 %,) 30  #0 %")"(3"=0 /!"/%0 -50 3!/#%,-!30
#"3:-!*%'0>#0!")/3 -#03-037"0( 340,$@) (03!/#%,-!3;0 30 %0,-%% @)"03-0/,,)4037"0
5-))-: #8 0̀

i0 %",/!/3"0)/#"%05-!0@$%"%;
i0 %,"( B(0/!!/#8"?"#30-50,)/35-!?%0/#=0@/4%;
i0 ,! -! 340/30(!-%%0!-/=%;
i0 -37"!03!/#%,-!303")"?/3 (%0%-)$3 -#%;
i0 -,3 ? & #80-50!-$3"%;
i0 ()"/!03/! 550,-) (40/#=0(-??-#03 (*"3%0E"'8'0p91<0 #0. )"% /L'

q"30/#-37"!0"#2 !-#?"#3/))40 5! "#=)40?"/#%0-50 3!/#%,-!30  %0@ (4()"0 E #0
( 3 "%L'0>#037 %0,/!3 ($)/!0(/%"0:"0?/40= %3 #8$ %70/%05-))-:% 0̀

i0 (-7"!"#30/#=0%/5"0@ *"0!-$3"%;
i0 %/5"0,/!* #805-!0@ (4()"%;
i0 ( 340@ *"0(-#(",30E,$@) (L;
i0 @ *"0!"#3/)'

67"0)/%30%-)$3 -#0:-!370?"#3 -# #80 %0/0%4%3"?0-50(-[$% #80/0(/!0@40%"2-

"!/)0,"-,)";0 #()$= #80Z- #30(-??$3 #803-0:-!*;0%(7--);0"3('0>#0<-)/#=;037"0
%4%3"?0  %0 %3 ))0 ) 33)"0 ,-,$)/!0 E%-0 (/))"=0 (/!,--) #8L0 /#=0 ?/40 /)%-0  #()$="0
("!3/ #0 #("#3 2"% 0̀

i0 %",/!/3"0)/#"%;



Example of rational modal split in the transport network...

HTK

i0 !"=$("=0,/!* #805""%;0%",/!/3"0(/!0,/!*%;
i0 !"=$("=05""%05-!0"#3!40 #3-0,/ =0&-#"%'
i0 = %(-$#3%0/30,"3!-)0%3/3 -#%'

e 8$!"0 H0 %7-:%0 /0 A-:0 (7/!30 -50 37"0 ?"37-=0 -50 %")"(3 #80 /#0 -,3 ? &"=0
?-=/)0%,) 30 #0/03!/#%,-!30#"3:-!*0/%0!"8/!=%0!"=$(3 -#0-5037"03!/#%,-!30#"3-
:-!*0-,"!/3 #80(-%30E%$%3/ #/@)"03!/#%,-!3L'0
e 8$!"0H'0R-=/)0%,) 30%")"(3 -#0?"37-=

.-$!(" 0̀Q:#0%3$=4'

>30  %0 -@2 -$%0 37/30 ("!3/ #0 !"%"!2"%0 -50 \8!""#]0 ?-=/)0 %,) 30 (-$)=0 @"0 -@-

%"!2"=0 @"3:""#0 %,/("0 !"8 ?"%0  #0 37"0 3!/#%,-!30 #"3:-!*'0 M#=0  #0 %,"( B(0
!"8 ?"0% 30: ))0#-30@"0,-%% @)"03-0%"3r="2")-,0?-=/)0%,) 30:7 (70!"=$("%0(-%3'0
67"0?"37-=0-50= %3! @$3 #80!"%"!2"%0: 37 #037"03!/#%,-!30#"3:-!*0%7-$)=0@"0
/=="=03-037"0/@-2"0?"#3 -#"=0?-=/)0%,) 30%")"(3 -#0?"37-='

3. Example of calculation

C")-:0 ,!"%"#3"=0 /!"0 "N/?,)"0 (/)($)/3 -#%0 /%0 !"8/!=%0 %")"(3 #80 ?-=/)0
%,) 30  #0/#0  #= 2 =$/)0%,/("0!"8 ?"0E"N/?,)"0=/3/L'0G %(!"3"0="( % -#02/! -
/@)"%0:"!"0/%%$?"=0E37 %0?/40/)%-0/,,)403-0(/)($)/3 #80,/!/?"3"!%0-50#"3-
:-!*0 #0!")/3 -#03-0,"-,)"0/#=0#-302"7 ()"%L0EP") _%* ;0. "!, _%* ;0STHXL'067"0
2-)$?"0-50 37"0 3!/#%,-!30#"3:-!*0  #0/0%,/("0 !"8 ?"0:/%0%")"(3"=0/%0/0 ) ?-

 3/3 -#0"N,!"%%"=0  #0 37"0?/N ?$?0)"#8370-50 37"0#"3:-!*0a #0?"3"!%b'067"0
,/!/?"3"!0 %05/ !)40"/%403-0(/)($)/3"05-!0"2"!403!/#%,-!30#"3:-!*0ER/37":;0
9! %7#/0D/-;0STHXL'067"02-)$?"0:/%037"#0$%"=03-0(/)($)/3"037"0?/N ?$?0
#$?@"!0-502"7 ()"%0-50/08 2"#0?"/#%0-503!/#%,-!3037/30(/#0B30 #3-037"0%,/("0
!"8 ?"0(-#("!#"='0O7 )"0(/)($)/3 #80 )"#837%0-502"7 ()"%;0/0@$55"!0-50H0?0
:/%0/=-,3"=0-#0"/(70% ="0-50/02"7 ()"'0G/3/0/#=0(/)($)/3 -#0/!"0 #()$="=0 #0
B8$!"0S'0
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e 8$!"0 S'0 P/)($)/3 -#0 "N/?,)";0 ?-=/)0 %,) 30 %")"(3 -#0 3-0 37"0 2-)$?"0 -50
%,/("0 !"8 ?"0 -50 /0 3!/#%,-!30 #"3:-!*0 E.Q0 i0 ,/%%"#8"!0 (/!%;0 .G0 i0 =") 2-

"!402/#%;0R@0i0? # [@$%"%;0.P0i0 3!$(*%;0.P<0i0 3!$(*%0: 370 3!/ )"!%0 /#=0
%"? [3!/ )"!%;0M0i0@$%"%;0M<0i0/!3 ($)/3"=0@$%"%;0-37"!0i0"'8'07-!%"0=!/:#0
(/!3%;0%,"( /)02"7 ()"%;03!/(3-!%;07/!2"%3"!0E/8! ($)3$!/)02"7 ()"%L;0"3(';0RrD0
i0?-3-!(4()"%r@ (4()"%L

limit SmWmT a?b

 )0a?bsStG @ N @tN  u D0u

H S U 4 m W K J

.Q  W HSJS KWIS KWIm UT SI;II

.G  K UWW SmWS SmWm HT I;II

R@  I SJm SmWm SmWm HT HT;TT

.P  HS HTW HSKS HSJS;m m X;IW

.P<  ST Sm mTT mHU S H;Im

M  HU XIU WXTI WXHS;m Sm SX;II

M<  HJ HHX STmS STmS J J;TT

Inne  HX IH HSKX HSJS;m m X;IK

RrD  U;m UWW HSJH HSJS;m m X;II

 suma HTS;m UHSJ SmWTK SmWmT HTT II;JU

 v!"=# - HH;UI      

.-$!(" 0̀Q:#0%3$=4'0

e 8$!"0S0,!"%"#3%0 /0 3/@)"0 @/%"=0-#0 (/)($)/3 -#%0,"!5-!?"!0  #0 /#0YN(")0
%7""3'067"0(/)($)/3 -#0$%"=0/,,) (/3 -#0.-)2"!'067"03-,0-5037"03/@)"0,!"%"#3%0
37"0) ? 3/3 -#0-5037"0!"8 ?";0:7 (70 %037"03-3/)0/2/ )/@)"02-)$?"0"N,!"%%"=0
 #0?"3"!% 0̀ SmWmT0a?b'0P-)$?#0H0 %7-:%0 34,"%0-50 2"7 ()"%0 E/#40 !"/%-#/@)"0
= 2 % -#0-502"7 ()"%0  #3-08!-$,%0(/#0@"0$%"=L'0P-)$?#0U0  #()$="%0 )"#837%0
-50 37"0 %")"(3"=0 34,"%0 -50 2"7 ()"%0  #()$= #80 @$55"!0  #0 37"0 5!-#30 /#=0 !"/!0 
EH0?0"/(70% ="L'0P-)$?#0X0,!"%"#3%0="( % -#02/! /@)"%0N0E #0"c$/3 -#0m0/#=0
W0 30 %0@;0#$?@"!0-502"7 ()"%0-50%,"( B(034,"0\)"30 #3-]0!"8 ?"L'0P-)$?#0m0 %0
37"0,!-=$(30-5037"0="( % -#02/! /@)"0 kb ?$)3 ,) "=0@4037"0)"#8370-50/08 2"#0
2"7 ()"'0P-)$?#0W0/#=0K0%7-:0) ? 3/3 -#%05-!0/0!"8 ?"0/%0!"8/!=%0%"!2 ( #80
2"7 ()"%0-50%,"( B(034,"'0P-)$?#0W0"N,!"%%"%0/0) ? 3/3 -#0 #0%,/("0E?"3"!%L0
:7"!"/%0(-)$?#0K0="B#"%0,"!("#3/8"0-5037"03-3/)0/2/ )/@)"02-)$?"0SW;WmT0
a?b03-0@"0$%"=05-!03!/5B(0-50/0%,"( B(034,"0-502"7 ()"%0 #037"0%,/("0!"8 ?"0
(-#("!#"=0E="% !"=0,"!("#3/8"0B8$!"0="B#"=05-!0"/(7034,"L'0>#037"0"N/?,)";0
/((-!= #803-037"0,! #( ,)"0-50%$%3/ #/@)"0="2")-,?"#3;0/@-$30UTu0-503!/#%-

,-!302-)$?"0:/%0/%% 8#"=05-!0,/%%"#8"!0(/!%0 #037"0!"8 ?";0XUu05-!0,$@) (0
3!/#%,-!3;0/#=0/@-$30mu05-!0?-3-!(4()"%0/#=0@ (4()"%'067"0?"37-=0"#/@)"%0
%7/, #80E/#4L0?-=/)0%,) 3'067"0.-)2"!0/,,) (/3 -#0@/%"=0-#0<Pf0="3"!? #"%0
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#$?@"!%0-502"7 ()"%0 #0%,"( B(08!-$,%037/30(/#0@"0%"!2 ("=0 #0/08 2"#0%,/("0
!"8 ?"0 #0) #"0: 37037"0%$%3/ #/@)"0="2")-,?"#30,! #( ,)"'067"0-,"!/3 -#0-50
37"0%4%3"?0%7-$)=0@"0@/%"=0-#0>6.05$#(3 -#/) 3 "%'0>#@-$#=03!/5B(03-0/08 2"#0
%,/("0!"8 ?"0%7-$)=0@"0= !"(3"=0 #0%$(70/0:/403-07/2"037"0%/?"0#$?@"!0-50
2"7 ()"%0-50 /08 2"#0 34,"0  #0"/(70  #3"!2/)0 /%0 %"30 /((-!= #80 3-0 37"0,!-,-%"=0
?"37-=-)-84'0P-#%"c$"#3)4;0%$(70/#/)4%"%0(/#0@"0) #*"=03-0,!"="3"!? #"=0
"(-#-? (0?"/%$!"%05-!0%"!2 ( #802"7 ()"%0-50/08 2"#034,"'

O"0?/40/%%$?"037/3037"0(-%30-50%"!2 ( #80 #0/0%,/("0!"8 ?"0 #0 #3"!2/)0m]0
 %0/%0,!-2 ="=0 #03/@)"0H0E"N/?,)"0=/3/L'

6/@)"0H'0P-%30-50%"!2 ( #802"7 ()"%0-508 2"#034,"0 #0!"8 ?"0 #0 #3"!2/)0m]

64,"0-502"7 ()" P-%3a<fFb
P-%30,"!0,"!%-#

a<fFb
Comments

H
.Q T;Tm T;TUJ

R"/#02/)$"0-50
#$?@"!0-50,"!%-#0 #0

2"7 ()"0H;U

S .G T;TK T;TmU H;U

U R@ T;TW T;THS m

4 .P T;TI T;TI H

m .P< T;H T;H H

W M T;TJ T;TTSW UT

K M< T;H T;TTS mT

J Inne T;TI T;TI H

I RrD T;TTH T;TTH H

.-$!(" 0̀Q:#0%3$=4'

. ? )/!)403-037"0,!"2 -$%0"N/?,)";0:"0(/#0-,3 ? &"=0?-=/)0%,) 30 #037"0
!"8 ?"0(-#("!#"=0 #0) #"0: 37037"0,! #( ,)"0-50%$%3/ #/@)"0="2")-,?"#30-50
3!/#%,-!3'0e$!37"!0(/)($)/3 -#%0/!"0,!"%"#3"=0 #0B8$!"0U'
e 8$!"0U'0 P/)($)/3 -#0"N/?,)";0%")"(3 #80-,3 ? &"=0?-=/)0%,) 30!"=$( #80(-%30 #03!/#%,-!30

#"3:-!*0!"8 ?"

  limit  SmWmT a?b       <"!%-#/)0(-%3 Conditions

)0a?bsStG @ N @tN  u D0u N] c (tN @tN T;Tm T;TUJXWS  

H S U 4 m W K J I HT HH HS T;TK T;TmUJXW  

.Q  W HSJS KWIS KWIm UT SI;II XSJ T;TUJXWS HW;XWHmX SmWJ T;TW T;THS dwHTu

.G  K UWW SmWS SmWm HT I;II T T;TmUJXW T T T;TI T;TI  

R@  I SJm SmWm SmWm HT HT T T;THS T T T;H T;H  

.P  HS HTW HSKS HSJS;m m X;IW T T;TI T T T;TJ T;TTSWWK  

.P<  ST Sm mTT mHU S H;Im T T;H T T T;H T;TTS  

M  HU XIU WXTI WXHS;m Sm SX;II HIJ T;TTSWWK T;mSJ SmKX T;TI T;TI dwHTu

M<  HJ HHX STmS STmS J J HHTX T;TTS S;STJ HIJKS T;TTH T;TTH  

Inne  HX IH HSKX HSJS;m m X;IK T T;TI T T
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HHT

RrD  U;m UWW HSJH HSJS;m m X;II T T;TTH T T

 sum HTS;m UHSJ SmWTK SmWmT HTT II;JU T  HI;HIKmX SmTHX

 mean HH;UI          

.-$!(" 0̀Q:#0%3$=4'0

e 8$!"0U0,!"%"#3%0/#0"N/?,)"0-50-,3 ? &"=0?-=/)0%,) 30  #037"0%,/("0!"-

8 ?"'0M0(! 3"! -#05-!037"0<fP0/)8-! 37?0 %037"0/2"!/8"0(-%308"#"!/3"=0,"!0
-#"0,"!%-#03!/2")) #80 #0/0!"8 ?"0 #0 #3"!2/)0m]'0M== 3 -#/))4;0 30:/%0/%%$?"=0
37/30  #= 2 =$/)0 3!/5B(0(/#0@"0 )"%%0 37/#0HTu0-50 37"0 3-3/)0 3!/#%,-!302-)$?"0
 #037"0%,/("0!"8 ?"'0R-!"-2"!;0 30:/%0/%%$?"=037/30@$%"%0E/!3 ($)/3"=0@$%L0
(/##-30/((-$#305-!0)"%%037/#0HTu0-5037"03!/#%,-!302-)$?"0 #0/08 2"#0%,/("0
!"8 ?"'0 <"!("#3/8"%0  #0 -37"!0 8!-$,%0 -50 2"7 ()"%0 :"!"0 #-30 ) ? 3"=0  #0 /#40
:/4'0D"%$)3%0-5037"0(-%30"5B( "#30?-=/)0%,) 30/!"0,!"%"#3"=0 #0B8$!"0U'0Q37"!0
(! 3"! /0 (/#0@"0$%"=0 /) *"'067"!"5-!";0 -#"0 (/#0 5-($%0-#02/! -$%0?"/#%0-50
3!/#%,-!3'0 >#0 ,! #( ,)";0 3-0 !"/) &"0?-=/)0 %,) 30  #0 /0 3!/#%,-!30 #"3:-!*;0 37"0
5-))-: #80%7-$)=0@"0="3"!? #"=`

i0 #"3:-!*0 2-)$?"0 E-!0 (/,/( 34L0  #0 !")/3 -#%0 3-0 ,/!3 ($)/!0 =") ? 3/-

3 -#0$# 3%;
i0 ,74% (/)0,/!/?"3"!%0-502"7 ()"%0E?"/#02/)$"%L;
i0 /2"!/8"0 (-%30 -50 2"7 ()"0 ?/ #3"#/#("0  #0 /0 8 2"#0 %,/("0 !"8 ?"0

E-,3 -#/)L;
i0 ="% !"=0%,) 30(! 3"! /0E,"!("#3/8"0%7/!"%05-!0,/!3 ($)/!02"7 ()"%0-!0

,! -! 3 "%0 #03!/5B(0?/#/8"?"#3L'
67$%;0 30 %0,-%% @)"03-0"%3 ?/3"0c$/#3 3/3 2"0/#=0c$/) 3/3 2"0?"/%$!"%05-!0

37"03!/5B(0?/#/8"?"#30%4%3"?;0 30 %0(/,/@)"0-50(-#3!-)) #80 %-)/3"=0/!"/%0 #0
37"0( 3403!/#%,-!30#"3:-!*'0P-#3!-)07"!"0 %0$#="!%3--=0/%0/30)"/%30(/,/@ ) 340
-5037"0%4%3"?03-0,"!5-!?03:-0-,"!/3 -#% 0̀%"8!"8/3 -#0-502"7 ()"%0 #3-0%",/-

!/3"0)/#"%0/#=0 50,-%% @)"0(-#3!-)) #80"/(702"7 ()"%0%",/!/3")4'067"0,!-,-%"=0
?"37-=0 (-?@ #"%0 3"(7# (/)0 /#=0 "(-#-? (0 = ?"#% -# #80 -50 3!/5B(0  #0 37"0
3!/#%,-!30#"3:-!*'

>%0 30,-%% @)"03-0="3"!? #"0/!@ 3!/! )40,!-,-!3 -#%0-50,/!3 ($)/!0?"/#%0-50
3!/#%,-!30 #037"0?-=/)0%,) 3x0>#0!"("#304"/!%;0/0#$?@"!0-50,/,"!%0:"!"0="-

2")-,"=0-#03!/5B(0?-=")) #80 #03!/#%,-!30#"3:-!*%0E"'8'0P") _%* 0"30/)'0STHSL'0
e-!0"N/?,)";0 #037"01,,"!0. )"% /[y/8nz@ "0M88)-?"!/3 -#;0?-=/)0%,) 30="-

3"!? #"=0  #0 STTI[STHH0@"3:""#0  #= 2 =$/)0 (/!%0 /#=0,$@) (0 3!/#%,-!30:/%0
!-$87)40@/)/#("=0EmTrmTL0E9/!-_0"30/)'0STTIL'0{-:"2"!;0%?/))0= 55"!"#("%0 #0
37-%"0,!-,-!3 -#%0?/33"!'0Q#037"0-#"07/#=;0 30%""?%037/30/08--=0(! 3"! -#0(/#0
@"0"N/? # #80-(($,/#(40!/3"%0  #0?"/#%0-50,$@) (0 3!/#%,-!3'067 %0"#/@)"%0
="3"!? # #80,-%% @)"0(7/#8"%0 #0?-=/)0%,) 30 #0,/!3 ($)/!0%,/("0!"8 ?"%0-50
37"03!/#%,-!30#"3:-!*0E-(($,/#(40@"3:""#0%3-,%L'0Q#"037"0-37"!07/#=;0-(-

($,/#(40 #0 #= 2 =$/)0(/!%0%7-$)=0@"0(-#3!-))"=0@40$% #80%$(703"(7# c$"%0/% 0̀
(/![%7/! #8;0(/!,--) #80/#=0{Q|0E. "!, _%* ;0STHHL'
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HHH

Conclusions

G$"03-0%3"/=40 #(!"/%"0 #0?-@ ) 340-50%-( "3 "%;037"0="2")-,?"#30-503!/#%-

,-!30 %4%3"?%0  %0 $#=-$@3"=)40 /0 (7/))"#8"0 5-!0 (-? #80 4"/!%'0 Y%3/@) %7 #80
,!-,"!0 = !"(3 -#%0 5-!0 37"0 ="2")-,?"#3;0 /#=0 37"#0  ?,)"?"#3 #80 ?"/%$!"%0
37/30"#/@)"0/(7 "2 #808-/)%0/!"0#-30"/%4'0R/40@"0 #037"0#"/!"%305$3$!"0 30: ))0
@"0,-%% @)"03-0/,,)4037"0?"37-=0,!"%"#3"=0 #037"0/!3 ()"'

67"0,!-("=$!"0"#/@)"%0%7/, #80?-=/)0%,) 30 #0) #"0: 37037"0%$%3/ #/@)"0
="2")-,?"#30,-) (40/#=0/2/ )/@)"02-)$?"0-!0(/,/( 340-50 37"0 3!/#%,-!30#"3-
:-!*'067"0,!"( % -#0-5037"0?"37-=0%7-$)=0@"0/=Z$%3"=03-03!/5B(0?/#/8"?"#30
"c$ ,?"#30/2/ )/@)"0 #0/08 2"#03!/#%,-!30#"3:-!*'067"0?"37-=0 %0@/%"=0-#0
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Example of rational modal split in the transport network...
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