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Abstract

The launch of the Multi-Lane Free Flow (M-Flow) toll
collection system provides more options for expressway users
to pay their tolls. This article presents a study on the change in
behavior of expressway users and the decision to switch from
the traditional toll collection system to the M-Flow system on
the expressway network by collecting data from expressway

users who pay with cash and Easy Pass/M-Pass. The study

collected the data from both passenger car and truck group
through interviews and electronic questionnaires. The study
found that the passenger car group paying with cash was 14.4
percent more likely to switch to the M-Flow system than the
Easy Pass/M-Pass users, due to the time savings of going through
toll gates. For the truck group, both cash and Easy Pass/M-Pass
users are likely to use the traditional toll payment system for
about 50 percent, as changing the toll system could affect their
internal work processes. In addition, factors that will drive the
expressway users who pay with cash and Easy Pass/M-Pass (both
passenger car and truck groups) to switch to the M-Flow system
include discounts, time saving from the congestion in front of

the toll gates, and postpaid payment method.

Keywords: Expressway, Expressway user behavior, Proportion of

expressway users, Multi-Lane Free Flow (M-Flow)
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Wnanwdgau 3% 10% 100% i v
anuFaamsluadadiszitu f51991 7 Uslemddeansiiedsulldsyuufvasimumaiuy M-Flow
fpanislulada 12% 20% 0% sanaly
y - InUTIN
laidosnnsluiasa 88% 80% 100% e g MTC Ng3l Easy Pass
80" 80" 80"
& oA a ~ o - - Mean Mean . Mean §
UaNANT LU BNWINTUIDIANYAULAITLAUN I UUNIINLAYIIN FEESILE =i FEEEE
o . Usgndaaniu
M15199 5 WU , . 39 50 5.9 8.0 135 30.0
AU (W19)
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savaly
- - SOUTIN
st NGy MTC NgY Easy Pass
8" 8" 80"
Mean Mean Mean
percentile percentile percentile
81T UNIY A
v - . 6.2 7.0 7.4 8.2 15.7 30.0
Asldusnis (Ju)
Usgudaainiu
279 35.0 24.6 30.0 11.4 20.0
g (V)

viaenne: 80" percentile A AU 0EAY 80 YosTnIIuI0e19IA IV

4.3 NISHAILIMUUTIABINISIADATLUUAUAIEINT 9

MleTeilaeasenuusiass Logit Model ddldoSursdennny
119z18u (Probability, P) ﬁﬁLﬁumd i 9glaonNIaden j muieuly
yp9e550UsElovy (Utilities, U) 7ildSuannsiuiumadensianun m
Faaunsii (1)

Feossnvsslomivasmadons 4 agtuegiutladeiiieatodu
nsanduladenniuden (X) uardnvuguszidves{iiunig (S)
Faaunsi (2)

Herduassauszlewd (Utility Function) Anviua feaunisa (3)
ey (4)

U(Cash/EasyPass) = f*toll_c + t*Time_c (3)
U(M — Flow) = ASC + f*toll_f + t*'Time_f + a*After_f (4)
el

U(Cash/EasyPass)= Utility of using cash or EasyPass

U(M-Flow) = Utility of using M-Flow

toll_c = Changing of toll by cash

toll_f = Changing of toll by M-Flow

Time_c = Changing of time by cash

Time_f = Changing of time by M-Flow

After f = Dummy variable for payment after using M-Flow
ASC = Alternative Specific Constant

f, t,a = Coefficients of parameters

Fadladuuszandveswulsves 2 ngusedna ldun samly wag

saUsIN Aawandlilumsned 8 wasn15199l 9 auddiu

3197 8 AnduUseavisvesinUsiuilsnduessauselend (U) dwsusanaly

o 2 =
AFHNUITAND

s t-ratio
Changing of toll (f) -0.3025 -36.2
Changing of time (t) -0.3804 -435
Payment after using M-Flow (a) 1.1323 17.7
Alternative Specific Constant (ASC) - -
p’ 0.3014
Number of Observations 14,565

{ " = £ o o o w
a1919i 9 AdulsEavsvesiulsluilaiduessauslen (U) dmsusaussnn

fiawus Anduuszans t-ratio
Changing of toll (f) -0.3672 6.3
Changing of time (t) -0.4128 -6.2
Payment after using M-Flow (a) - -
Alternative Specific Constant (ASC) - -
p2 0.4318
Number of Observations 264

INNANISIAIITVAAST (Alternative specific constant) Wag
AduUszaVSvewuUsAns 9 $198u Tunuusiass Logit wuin

1) 15 eamunevesr1duyszAns vessaudsn1siua suulas
AWIUTNS (Changing of toll) wagn1siAsuuUasalunssinusue
(Changing of time) fiAnduau Fagndesmuauiduais fo e
KumS ALY Wadu essavstlevdreinisiiunices
anas lagdlyaA1ianlun1ssedise AUty 1.26 vmsdeund
(-0.3804/-0.3025) dwm¥usavialy uay 1.12 vindeud (-0.4128/
-0.3672) dwiusausmn

2) AduuszansvesnstiszArumamdsldusng (Payment
after using M-Flow) fidnduuan dmdusaiily azvioudngifiumis
woladunstrsear T ummaslsuIn1suInnIInsdIsEnou ua
dmsusaussniy edudszans dlifdeddy avfeuliiduinns

FrseARunmddsusnsldunnaeiunistiseney
4.4 mmensaldnauglianuszuy M-Flow

msmansaldndiunisideululyd M-Flow desiiisdiangugdndn

AUTTUULAY AsaUnSA 5

Prob.(Mflow) = Captiveyyo, + (1 — Captivecgsh/easypass —

3 eYMflow
CaptweMﬂOW)' eUcash/easypass g UMflow )
il
Prob.(MFlow) = Probability of choosing M-Flow

Captive ash/Easypass = Captive to Cash/Easy Pass

Captiveyriow = Captive to M-Flow
U(Cash/EasyPass) = Utility of using Cash or Easy Pass
U(MFlow) = Utility of using M-Flow

dmsusavhly Fauandumsied 10 nui

1) ngu MTC Useanal 7% Sadiniun1sdnsenisiiuan
uaz 39% Tuwluiivethsesneszuy M-Flow

2) Nqu Easy Pass Uszna 28% 8afiniun1sdnsenle
53UV Easy Pass waz 24% Suwiliufivedisesesyuu M-Flow

3) Uszanndwideweangudogne ﬁﬂﬂfﬁu MTC (54%)

waznau Easy Pass (48%) ligadnduguuuulaguuuunils lagay

fsanleszuu M-Flow mudadefneidas
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715199 10 dndrunisdainduszuutAuaEunig (Captive) dususa
il

ngu MTC Ny Easy Pass
Captive to Cash 7.3% Captive to Easy Pass 28.0%
Captive to M-Flow 38.5% Captive to M-Flow 24.1%
Non-captive 54.2% Non-captive 47.9%

dwidusausmn dauandlumsnedl 11 wum

1) ngu MTC Ussana 46% Baafun1stiseaieduan
uay 18% fwwliiilasdhseiessuu M-Flow

2) ngu Easy Pass Uszanm 52% Eainiuni1sdisenie
Easy Pass way 17% fluwiltiufiazdrssnessuu M-Flow

3) Uszsnunidluauesnguiiegns g MTC (36%)

waznaY Easy Pass (30%) Liafafusluuulagluuunils lngay

fnsanldszuu M-Flow mudadediiendas

A15199 11 dadrun1sdafadussuuiuaINIunIe (Captive) 115y

30UIINN
ngu MTC ngu Easy Pass

Captive to Cash 45.5% Captive to Easy Pass 52.2%

Captive to M-Flow 18.2% Captive to M-Flow 17.4%

Non-captive 36.4% Non-captive 30.4%

a £ Y

WUUSIABIRINALNST 5 wasAduUszANSveeiawysly
ftarduessauselovd (U) Tumsneil 8 wazm1snedl 9 awnsaldnis
mansaidndiunisidentdszuu M-Flow Tasad

dwsusoly Suanismanisaluandlumsnedl 12 uas
U7l 2 Jedeiifinadedndrumsasululdszuu M-Flow leun

1) ANNUANASTENINgUE My seinengs MTC
flungu Easy Pass

2) duan

3) SEYEIANTORANTINATY

4) nstszRunalgusnng

157199 12 wansaansaldndiunisidentd M-Flow dgwsusaial

128130 ngu MTC ngu Easy Pass
fawitih | | dewads | evas | dneviasly
. 9w | euas R 3 Y .
Ay N wBmsen | | L3 VIMs+a0n
o | A | Tdms fiou -
(W) 5um uIims 5um
0 66% 79% 89% 48% 60% 69%
5 86% 90% 92% 66% 70% 71%
10 92% 92% 93% 71% 72% 2%
15 93% 93% 93% 2% 2% 2%

ngu MTC

dndruns ¥ M-Flow (%)

narsnfawingu (u)

na:u Easy Pass

dad2un13ld M-Flow (%)
¥

asaRAuLNAIY (Uni)

JUTl 2 mamsaanisaldnaunisidentd M-Flow dwsusaiily

dwmsusaussnn duanisaianisaldadiunisidenldsvuu
M-Flow wamslumsnsdi 13 uag gih?i 3 Uszanaues wil sveasaussnn
(45.5% pangy MTC waz 52.2% vengyl Easy Pass) aRnUseUy
Wy H UM anuui 19eg lutaq du (Captive to Cash/Easy Pass)
Ve (fou 20%) Anasasululdszuu MFlow fiussanami slu
awdinsdndulaldszuy M-Flow Tufusseznaisafandnauuas

druan M3trszRuAmusaesnslguimslifinaegsidedAnys

m3indulavesausn @whansasuiduyana)

= o 1 - o o
3199 13 wansmensalidndunsidentd M-Flow AMIVIAUIINN

1I81306A ngu MTC gy Easy Pass
oAU Vi duan 5um ey | dauen 5um
(W)

0 36% 50% 33% 44%

5 50% 54% 44% 47%

10 54% 54% 47% 48%

15 54% 54% 48% 48%
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ngu MTC

14 M-Flow (%)

AndIUNTT

—a-dUaA 5 UM

20% —a— 91871

nansaRantiaiu (unil)

nga Easy Pass

L

14 M-Flow (%)
%

dadaunis

—a—8fau

—-&7Uan 5 UM

5 10 15

a w o
LasaaavuInIu (W)

5UR 3 wansman1saldndiuntsiientd M-Flow dmsusaussnn

5. unagy

Tudrunsfnwinisidentdsyuu M-Flow wuaLLAnA1gaLaU
sywinangusaialufungusnusmn uazAuuAnAEALUTDINGY
savhluszminengy MTC Aungu Easy Pass

dwdungusaialy Pedeiifinadedndrunisudsululdssuy
M-Flow laun

1) duan (MsanarumMwesszuy M-Flow isninnisthse
meRuaniidntiligliniawdonldssuu M-Flow Nt

2) svevnansaiamiieu (denansafantheuannty wualdy
Fndumadenldsruu M-Flow snniw)

3) nMst1seRunaslduinig (MsdrseAR U ausslsuinsd
drudrgligldneiimmdonldszuy M-Flow wntw) luwaeiing
FrszduaAnumanansidusnslafinasgsdvedAysenis
Andulavengusaussnn

ngu MTC fuunlduasululdszuy M-Flow snninnguld
Easy Pass tesanlduseloninnnsanamiusu Tnefissuulng
Ligesindsszuudrszitulusouarlifoadumiuarmiin dundy
Easy Pass Sunsdiuneladunisldsvuuidneguds vinlidslifnae
wWasululdszuu M-Flow aghslsinny winszuulnlfiniuazaan
71580V Easy Pass tiu nquil A uualyuasid suldldszuy
M-Flow wauiu

dmiungusaussnn Jdndrunisafaiun1sinseaEIuneeIY
syuuiugun (Ussuna 50%) ‘quna;u MTC uagngy Easy Pass

9199¢44189U1NINTEUULAUAIN I UM VUL AR AR U US

vindesiin1siasuulasszuuiiuavitunsetadedldinalunis
U¥uUgesruu Taslanizogsds nqusnussniiléiiuaniaaiy
fosnstuiasarrmeviug

Tngvauuds dlimsievdanudlowavuesiuiisselevive
s3uU M-Flow Tnefuunliuiezdsululdszuulv mnldsuany

AYAINUINTU

AnAnIsuUIENA

YoTBUANNINIURATgN TN I AvLsUsenalnennviny
lanusiuilouasyromiolun1sineide wasfivsnwananitu
walulagnszasundndinunmsainnssdannviuiisiusindeya

o
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