
  

 

Abstract—Transportation often becomes the subject of 

controversy related to choice of mode as well as increased 

capacity, because of the inevitable negative impacts of 

transportation systems, among which congestion and 

environmental pollution are of a great concern,. Population 

growth and the increase in number of vehicles per capita have 

made it clear that infrastructure developments cannot be the 

only solution to avoid these impacts. Hence, the need for travel 

demand management (TDM) policies has now become urgent to 

reduce car usage and solve the traffic problems. One of the 

main approaches is introducing high occupancy toll lanes. The 

main purpose of this study is to model user’s mode choice 

behavior in the presence of high occupancy toll lane and pricing 

some highway lanes in Tehran. Through a stated preference 

survey, respondents are given 3 alternatives and asked to choose 

their preferred travel mode: 1) SOV users pay the toll and use 

HOT lanes, 2) HOV users use HOT lanes for free, and 3) SOV 

users use general-purpose lanes for free. Multinomial logit 

model (MNL) is adapted separately for "Go" and "Back" trips 

to predict users' mode choice behavior in the presence of HOT 

lanes. Age, gender, household size, travel time, flexibility of 

departure time, trip frequency, number of highways used in the 

trip and the amount of HOT toll are among the factors that 

have significant impact on mode choice decisions. Elasticity 

analysis is also performed to explore the effect of some variables 

on mode choice and to obtain a better policy perspective. 

Results indicate that users are more sensitive toward changes in 

variables in their "Go" trips, and "toll amount" is the most 

effective variable on users' mode choice decisions. 

 

Index Terms—High occupancy lane, Logit model, Tehran 

toll. 

 

I. INTRODUCTION 

There are a number of inevitable consequences caused by 

transportation systems among which the rising congestion 

levels in many urban areas and the environmental costs are of 

a great concern [1]. Population growth and the increasing 

number of vehicles per capita lead to a rapid increase of 

travel demand in a way that improving transportation 

infrastructures may not compensate for the induced 

congestion. In addition, the efficacy of expanded roadways in 

managing traffic congestion is increasingly under challenge. 

Hence, the need for a better management of travel demand 

has now become urgent from the perspective of vehicular trip 

reduction and congestion relief. Transportation Demand 

Management (TDM) policies are any action that motivate 

other transportation modes than private car, and/or reduce the 

congestion by redistributing travel demand in space or time. 

A policy that aims at reducing share of single occupancy 
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vehicles (SOVs) is to introduce high occupancy vehicle 

(HOV) lanes, in which a restricted traffic lane is reserved for 

the exclusive use of vehicles with more than one passenger. 

Researches, however, have shown that most of these 

infrastructures couldn't accomplish the primary goals. Some 

of them turned to be usual lanes because of no positive effect 

on reducing congestion and deficient use of lane capacity. 

Yet, to reach a more efficient capacity usage, some of these 

lanes are changed to High Occupancy Toll (HOT) lanes. In 

this approach, SOV users can use HOV facilities upon 

payment of a specific toll. In general, HOT lanes aim at 

reducing congestion, providing revenue for transportation 

agencies, and the full usage of HOV lane capacity [2]. 

Although HOT lane policies are recognized as effective 

and practical TDM policies, there is no evidence of such 

infrastructures or any comprehensive analysis regarding 

these facilities in Tehran. Considering that private cars 

constitute nearly 37.5 percent of Tehran daily trips and given 

that around 60 percent of total motorized trips take place in 

peak hours, building more highways is unlikely to relieve 

traffic congestion in Tehran metropolis. Accordingly, this 

study models user’s mode choice behavior in the presence of 

HOT lanes in Tehran. Using a stated preference survey, 

travelers’ sensitivity of travel mode to different toll amounts 

for HOT lanes is investigated. 

The reminder of this paper is organized as follows. After 

describing the research context, the stated preference survey 

implemented in this study, is described. Then, the developed 

mode choice model is explored, followed by a presentation of 

effective variables and elasticity analysis. The paper 

concludes by summarizing the salient findings. 

 

II. BACKGROUND 

The high-occupancy vehicle lane concept originated in 

1963 as a rapid transit busway -a dedicated bus lane- rather 

than a lane for passenger cars. In 1969, the first HOV lane 

was opened in Henry G. Shirley Memorial highway located 

in Washington, D.C., and the second HOV facility was New 

Jersey Route 495 on the Lincoln tunnel, opened in 1970 [3], 

[4]. Over years, a whole literature has emerged to investigate 

the effects of HOV lanes. Studies on these facilities generally 

address two main topics; first, effects of HOV lanes on user's 

mode choice behavior, and their willingness for carpooling, 

second, effects of converting HOV into HOT lanes on mode 

choice behavior, and thereby cost effectiveness of the policy. 

Table I shows some of the past studies on HOV lanes. 

Generally, user's socio-economic characteristics, trip related 

characteristics and the specifications of HOV lanes are 

identified as the most important contributors to mode choice 

decisions. Li et al. [5] showed that trip purpose plays an 

important role in deciding why to choose HOV lanes. For 
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instance, "time saving" and "sharing travel costs" are among 

the main reasons to choose carpooling in work trips, however, 

in non-work trips "convinence" and "helping environment 

and society" carry more weight. In another study, Correia [6] 

investigated the factors that influence carpooling acceptance. 

His binary logit discrete choice model revealed that 

"carpooling is still attached with lower income strata and that 

saving money is still an important reason for participating in 

it." [7], [8] 

Several studies have dealt with the efficiency of HOV 

lanes and claimed that the outlined goals of HOV systems are 

not usually met. For instance, Poole and Balaker [9] found 

that despite the casual carpooling practice in San Francisco 

and Washington, D.C., the trend of increasing HOV lane 

miles stood in sharp contrast to the trend of decreasing 

percentages of carpoolers among commuters between 1980 

and 2000. Another study on the effectiveness of California's 

HOV system done by Kwon and Varaiya [10] has proved 

deficient use of lane capacity for these infrastructures; 81 

percent of traffic detectors measured flows less than 1400 

vehicles per hour per lane. Although HOV lanes offer more 

reliable travel times, the actual reduction in travel time turned 

out to be statistically insignificant. Plotz et al. [7] also found 

that pure HOV lanes provide modest benefits from the 

perspectives of vehicular trip reduction and congestion relief. 

They concluded that HOV lanes with additional pricing 

features may yield substantially greater impacts from the 

perspectives of both vehicular trip reduction and revenue 

generation. Such findings suggest that HOT lanes which is a 

mixed concept of congestion pricing and HOV lanes, can 

promise to make a better use of underutilized HOV lanes and 

provide a more efficient capacity than either conventional 

HOV lanes or general-purpose lanes. According to Safirova 

et al. [11] the biggest advantage of HOT lanes is that they are 

self-regulating systems: SOV users find it more beneficiary 

to pay the toll and use HOT lanes when the regular 

general-purpose lanes are highly congested. Studies on the 

HOT lane on I-15 in San Diego, and the State Route 91 in 

Southern California proved that these facilities tend to 

improve traffic in restricted lanes as well as the 

general-purpose lanes. In addition, the empirical data on I-15 

HOT lane suggest that tolls may simultaneously encourage 

carpooling [12]. Table 2 summarizes a few studies that 

looked into the motives behind HOT lane use. Li [13] and 

Erhardt et al. [14] investigated factors that encourage or 

discourage the use of HOT lanes. However, in another study, 

Li [15] analyzed travelers' mode choice decisions, and asked 

them to determine their priority between the present and 

potential alternatives. Frank et al. argued that using HOT and 

HOV lanes offer, respectively, 23 and 20 percent reduction in 

travel time. Although traveling on HOT and HOV lanes may 

not be the quickest path, they may still be preferred due to 

their reliable travel times. 

 
TABLE I: STUDIES ON HOV LANES 

Authors Li et al. (5) 
Plotz et al. 

(7) 
Winn (8) 

Correia 

(6) 

Year 2007 2010 2005 2011 

Country U.S U.S 
U.S 

(Houston) 
Portugal 

Purpose 

Reasons 

for 

carpooling 

Reasons 

for 

carpooling 

Reasons 

for 

carpooling 

Reasons 

for 

carpooling 

Data collection 

year 
2006 2001 2003 2008 

Analysis 

method 

Descriptive 

analysis 

Descriptive 

analysis 
Logit Logit 

Users socio- economic characteristics 

Age   

 
- 

Gender (male) -    

Marital status    + 

Student users   
 

+ 

license per 

vehicle 
  

 
+ 

Income   
 

- 

Household type 

(having under 

16-year-old 

children) 

  
 

+ 

Number of 

household 

vehicles 

  - 
 

Number of 

household 

workers 

  
 

- 

Owning a 

luxury car 
  

 
- 

Work status 

(employee) 
  + 

 

Work status 

(manager) 
  + - 

Privacy -    

Enjoy 

carpooling 
+    

To help 

environment 

and society 

+    

Trip related characteristics 

Charging toll   
 

+ 

Trip purpose 

(work) 
 -    

Trip start time   
 

+ 

Time saving + +  + 

Need the car for 

daily trips 
-    

Need the car for 

work 
  

 
- 

Travel cost   - - 

Sharing car 

costs 
+    

Walking 

distance to car 
  - - 

Encouraged by 

programs at 

work 

+    

Parking priority 

for HOVs at 

work place 

+    

No encouraging 

program for 

carpooling 

-    

Trip 

convenience 
-    

Disagreeable 

traits of 

potential 

partners 

-    

Same time 

schedule for 

passengers 

+    

No carpool 

partner with 

matched 

-    
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program 

Number of 

passengers in 

car 

  - - 

Portion of 

household 

members in 

vehicle 

+ +   

Distance 

between 

parking and 

work place 

  - - 

Dropping off 

children 
+  

 
- 

Inflexible trip 

start time 
-    

Carpooling 

starts from 

home 

  
 

+ 

Having similar 

trips within a 

week 

  +  

Number of 

similar trips 

within a week 

  + 
 

Characteristics 

of HOV lanes 
    

Access to HOV 

lanes 
+    

Reliable travel 

time of HOV 

lanes 

+ +   

* The signs + and - imply, respectively, a positive and negative effect on 

choosing HOV lanes. 

  

 
TABLE II: STUDIES ON HOT LANES 

Authors Li (13) 
Erhardt. et 

al (14) 
Li (15) 

Year 2001 2003 2005 

Country U.S U.S 

U.S-Kat

y 

freeway 

U.S-Nort

hwest 

freeway 

Purpose 
Reasons for using 

HOT lanes 

SOV travelers' 

willingness to pay for 

HOT lanes 

Data collection year 1996 1995 2003 

Analysis method Logit Logit Logit 

Users socio- economic characteristics 

Age +* 
 

- - 

Gender (male) - 
  

+ 

Income + + + + 

Household type (having 

students) 
+ 

  
- 

Household size + 
  

- 

Marital status 
  

- - 

Work status (manager) 
   

+ 

Education 
  

- - 

Trip related characteristics 

Trip distance 
 

+ 
  

Travel time 
 

+ + + 

Time saving 
 

+ - - 

Travel cost 
 

- 
  

Toll rate 
  

- - 

Number of car passengers + 
   

Similar weekly trips like 

school or work trips 
+ 

 
+ + 

Number of trips + 
   

Trip starts at peak hours 
  

+ + 

Characteristics of HOT lanes 

Reliable travel time of HOV 

lanes  
+ 

  

Level of service of HOV lanes 
 

+ 
  

 
Previous studies reveal that there is a preference toward 

HOT facilities for reducing congestion and solving other 

traffic related problems, most importantly the air pollution. 

Yet there is still no evidence of any analysis regarding HOT 

facilities in Tehran metropolis. With a population of around 8 

million, Tehran is the largest city and urban area in Iran and 

the 3rd largest city in Middle East. The city suffers from a 

severe air pollution and traffic congestion with respect to its 

growing population and the increasing number of private cars 

which make it necessary to find the best solution for the 

worsening traffic problems of the city. The present study, 

investigates the possible effects of pricing policies on some 

of the Tehran's freeways and the factors that influence 

travelers' potential use of HOT lanes, and tries to find out 

how many people are going to use these facilities and why 

they choose to do so. The high-occupancy-toll lane policy 

could do much to help Tehran to achieve its transportation 

goals. A comprehensive understanding of this subject can 

shed light on policy decisions concerning HOT lane 

investments and developments which can be tackled by 

operating agencies in order to resolve the sever traffic related 

problems of the city. 

 

III. SURVEY 

A stated preference survey is conducted to find out users' 

mode choice behavior in highways if they are offered HOT 

lane facilities in Tehran. As most of the users were not 

familiar with these facilities, face-to-face interview method 

was used for the survey. Three auto inspection centers were 

selected for this purpose, because 1) potential respondents 

have a car and are obligated to obtain annual permits, 2) they 

have to wait for the inspection time period and are not in rush 

for filling out the form.  

Fig. 1 shows the translated questionnaire used for this 

survey. The questionnaire was dedicated to gather user's 

socio- economic characteristics, characteristics of HOV lanes, 

and trip related characteristics. Defining different toll 

amounts created seven different scenarios, each containing 

three possible choices for respondents:  

 SOV users pay the toll and use HOT lanes (Paying 

Toll), 

 HOV users use HOT lanes for free (Carpooling), 

 SOV users use general-purpose lanes for free 

(Current Choice) 

Respondents were asked to determine their accompaniers 

if they had chosen the second alternative. 

The survey was conducted for seven days in March, 2014. 

As it was a few days before the New Year holidays in Iran, 

auto inspection centers were busy enough to provide an 

appropriate sample size. Approximately 4000 individuals 

were interviewed based on a random selection process, 
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among which 1015 accepted to participate, and had the 

following prerequisite characteristics for this study: 

1) To own a private car, 

2) To use their own car in daily urban trips, 

3) To have morning trips in peak hours (6:30-9 AM) and, 

4) To use highways in their daily trips 

After data cleaning, the information of 983 individuals was 

available for modeling purposes. Nearly 70 percent of trips 

belonged to SOV users. Table III summarizes the survey 

results. 

 

 
Fig. 1 Final questionnaire. 

 

TABLE III: SUMMARY OF SURVEY RESULTS 

Variable Trip Mean 
Std. 

error 
Max Min 

Travel time Go 32.23 21.14 120 2 

 
Back 37.73 23.84 180 5 

Flexibility of trip start time* Go 0.31 0.21 1 0 

 
Back 0.87 0.12 1 0 

Frequency of similar trip 

within a week 
Go 4.21 1.84 7 0.25 

 
Back 4.12 1.84 7 0.25 

Age 
 

37.42 10.88 72 18 

Gender** 
 

0.90 0.30 1 0 

Household structure*** 
 

2.13 0.75 4 1 

Household size 
 

3.29 1.10 7 1 

Household head**** 
 

0.72 0.45 1 0 

Number of household 

vehicles  
1.46 0.64 4 1 

* Flexible start time=1, otherwise=0. 

** Male=1, female=0. 
*** Married but no child=1, married and having children=2, single 

and living with family=3, single and living independently=4. 
**** Household head=1, otherwise=0. 

 

Respondents aged between 18 and 72, with average age of 

37.4 years old. Figure 2 and 3 shows users' willingness to pay 

for HOT lanes and carpooling, respectively, by their age in 

the AM peak ''Go'' trips. As shown, users' willingness to pay 

and carpooling decrease for older drivers. 

 

 
Fig. 2. Users' willingness to pay for HOT lanes by their age in ''Go'' trips. 

 

 
Fig. 3. Users' willingness for carpooling by their age in ''Go'' trips. 

 

Another analysis for vehicle ownership indicated that 

willingness to pay for HOT lanes increases for users with 

more vehicles in their household (Fig. 4), as they may have 

higher income levels. It is also shown that these users are less 

inclined to carpool (Fig. 5). 

 

 
Fig. 4. Users' willingness to pay for hot lanes by their number of household 

vehicles in ''Go'' trips. 
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IV. MODE CHOICE MODEL 

To predict users' mode choice behavior in presence of 

HOT lanes, multinomial logit models (MNL) are estimated, 

separately, for "Go" and "Back" trips. For a general review of 

the models’ estimation results, effective factors are grouped 

under the following three categories: 1) User's socio- 

economic characteristics; 2) Trip related characteristics; and 

3) Characteristics of HOT lanes, which are all defined in 

Table 4. 

 
TABLE IV:  DEFINITION OF VARIABLES 

 
Variable Description Trip Mean 

Std. 

Error 

S
o

ci
o

-e
co

n
o

m
ic

 c
h
a

ra
ct

er
is

ti
cs

 

Age Age in years 
Go 37 10.4 

Back 37 10.7 

Gender Male=1, female=0 
Go 0.89 0.31 

Back 0.9 0.3 

Household 

size 

Number of household 

members 

Go 3.2 1.1 

Back 3.2 1.1 

Vehicle 

per capita 

Number of household vehicles 

divided by household 

members 

Go 0.51 0.28 

Back 0.59 0.22 

Household 

head 

Household head=1, 

otherwise=0 

Go 0.72 0.45 

Back 0.7 0.46 

Luxury car 

Owning at least one luxury car 

(worth 120 million 

Toman*)=1, otherwise=0 

Go 0.14 0.35 

Back 0.13 0.34 

T
ri

p
 r

el
a

te
d

 c
h
a

ra
ct

er
is

ti
cs

 

travel time Time spent in highways (min) 
Go 32 20 

Back 37 23 

Short trip 
Trip less than 20 min in 

highways=1, otherwise=0 

Go 0.19 0.39 

Back 0.27 0.44 

Frequent 

trip 

Similar trips done 4 times or 

more within a week (frequent 

trip=1, otherwise=0) 

Go 0.61 0.49 

Back 0.56 0.5 

Inflexible 

trip 

Inflexibility in trip start 

time=1, otherwise=0 

Go 0.25 0.43 

Back 86 0.34 

Evening 

peak 

Trip starts between 

16:30-19:30=1, otherwise=0 

   

Back 0.42 0.23 

Highway 

numbers 

Number of highways used to 

get to destination 

Go 1.38 0.67 

Back 1.34 0.65 

C
h

a
ra

ct
er

is
ti

cs
 o

f 

H
O

T
 l

a
n

es
 

Toll 

amount 

Toll amount in Toman divided 

by 1000 

Go   

and 

Back 

2.5 1 

*  1 US Dollar were equivalent to 3012 Toman during the survey time. 

 

A. Model Result 

Table V represents the model estimation results which 

provided a goodness of fit value of 0.20 and 0.17, 

respectively, for "Go" and "Back" trips. The alternative of 

"current choice" is considered to be the base alternative in the 

models. 
 

TABLE V: MNL MODEL ESTIMATION RESULTS 

  Go Back 

Variables Pay toll Carpooling Pay toll Carpooling 

Constant 
0.830*** 

(0.300) 

-1.370*** 

(0.250) 

-0.132*** 

(0.256) 

-2.11*** 

(0.280) 

Age 
-0.220*** 

(0.0039) 

-0.220*** 

(0.0039) 

-0.018*** 

(0.0037) 

-0.018*** 

(0.0027) 

Gender 
1.066*** 

(0.183) 
- 

1.260*** 

(0.173) 
- 

Household 

size 
- - - 

0.149*** 

(0.046) 

Household 

head 

0.700*** 

(0.100) 

0.700*** 

(0.100) 
- 

0.820*** 

(0.108) 

Vehicle per 

capita 

1.030*** 

(0.175) 

-0.528*** 

(0.185) 

1.068*** 

(0.153) 

0.080 

(0.177) 

Luxury car 
0.671*** 

(0.254) 
- 

1.04*** 

(0.118) 
- 

Travel time 
0.019*** 

(0.0025) 

0.019*** 

(0.0025) 

0.0163*** 

(0.0019) 

0.0163*** 

(0.0019) 

Short trip 
-1.213*** 

(0.115) 

-1.213*** 

(0.115) 

-1.300*** 

(0.1200) 

-1.300*** 

(0.120) 

Frequent trip 
-0.195** 

(0.076) 

-0.195** 

(0.076) 

-0.132* 

(0.068) 

-0.132* 

(0.068) 

Inflexible 

trip 

-0.473*** 

(0.153) 

0.241** 

(0.110) 

-0.310 

(0.300) 

0.893*** 

(0.212) 

Highways 

numbers 

0.332*** 

(0.056) 

0.332*** 

(0.056) 
- 

0.188*** 

(0.054) 

Toll amount 
-1.300*** 

(0.058) 
- 

-1.22*** 

(0.056) 
- 

Evening 

peak*Age 
- - 

-0.008* 

(0.0045) 
- 

Household 

head*Travel 

time 

- - 
0.005*** 

(0.0018) 
- 

Inflexible 

trip*Travel 

time 

0.0078*** 

(0.003) 
- - 

0.0107** 

(0.0044) 

Luxury 

car*Travel 

time 

0.0114* 

(0.0064) 
- - - 

Evening 

peak*Travel 

time 

- - 
0.010*** 

(0.0036) 
- 

Inflexible 

trip*Toll 

amount 

- - 
0.258** 

(0.131) 
- 

Log 

likelihood 

(Constant 

only) 

-3782.1 -3738.5 

Log 

likelihood 

(Model) 

-3032.6 -4493.1 

2 19.82% 16.70% 

Number of 

observations 
3899 4648 

Note: (1) ***, ** and * = Significance at the 1%, 5% and 10% level. (2) 

Numbers in the parenthesis are standard error of the coefficients. (3) Dash (-) 

implies that the variable is not used in the utility function of the alternative. 

 

 
Fig. 5. Users' willingness for carpooling by their number of household 

vehicles in ''Go'' trips. 
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According to Table V, older drivers are less inclined to 

choose for carpooling or paying toll to use HOT lanes in both 

"Go" and "Back" trips, which may reflect the decrease in time 

value for them. It can also be seen that men are more likely to 

pay for toll in both directions. As drivers with larger 

household size have more chance to have HOV trips, they 

have shown higher tendencies toward "carpooling" 

alternative if they are offered HOT facilities. Household 

heads are also more likely to choose carpooling. More 

vehicles per capita that can be considered as an income index 

prompt drivers to consider alternatives other than carpooling. 

As indicated in Table 5, drivers who have reported more 

vehicles per capita in their family, are more likely to change 

their current choice to paying tolls and using HOT lanes in 

comparison with selecting the alternative of "carpooling". 

Similarly, owning a luxury car, which can also indicate a 

higher income level, make drivers inclined to pay for toll and 

use HOT lanes both in "Go" and "Back" trips. 

Trip related characteristics also turned to be effective on 

users' mode choice behavior. Model results show that for 

longer trips, drivers seek for modes that can reduce their 

travel time and as such tend to use "carpooling" and "pay toll" 

alternatives in both "Go" and "Back" trips. However, for 

short trips, drivers are less likely to pay any cost and prefer to 

continue with their current choice. Similarly, as the 

accumulative weekly cost of carpooling and paying toll will 

be high for trips with high frequency within a week, drivers 

are less likely to select these alternatives for their frequent 

trips in either direction. Inflexibility of trip start time also 

turned to be an important factor in mode choice behavior. 

Inflexible trips are usually associated with workers who 

should attend at work in a specific time; and therefore, they 

could have more opportunities to carpool with their 

co-workers. Using more highways in a trip also prompts 

drivers to take advantage of HOT lanes by choosing 

"carpooling" and "pay toll" alternatives. 

As it is expected, higher toll amounts impel car-drivers to 

choose modes other than "pay toll" alternative. Model results 

for interaction variable of "household head*travel time" 

show that household heads are more likely to pay for toll and 

use HOT lanes. This can be due to the fact that they are 

usually workers and are more sensitive to travel times. 

Similarly, people with inflexible trip start time are more 

likely to take advantage of shorter and more reliable travel 

times by using HOT lanes. It can also be seen that drivers 

more probably pay for toll and use HOT facilities, if their trip 

starts at evening peak hours which is mainly true for "Back" 

trips. Inflexible trip start time also make drivers less sensitive 

to toll amounts that may reflect the priority of shorter and 

more reliable travel times for these group. 

B. Elasticity Analysis 

The elasticity values of the choice probabilities are 

determined to explore the effects of each variable on mode 

choice. These effects identify the practical consequence of 

each variable used in the stated choice experiment and are, 

thus, more informative from a policy perspective than simple 

interpretation of the parameter estimates associated with each 

policy variable. The elasticity is interpreted as the percent 

change in probability given one percent change in a variable, 

ceteris paribus. Table VI and VII present the results of the 

elasticity analysis, respectively, for "Go" and "Back" trips. 

 
TABLE VI:  ELASTICITY ANALYSIS FOR "GO" TRIPS 

  
Alternatives 

Variables Alternatives Paying Toll Carpooling 
Current 

choice 

Travel 

time 

Paying toll 
0.448 

(0.00461) 

-0.159 

(0.00371) 

-0.159 

(0.00371) 

Carpooling 
-0.154 

(0.00272) 

0.452 

(0.00418) 

-0.154 

(0.00272) 

Toll 

amount 

Paying toll 
-2.760 

(0.02453) 

0.485 

(0.00673) 

0.485 

(0.00673) 

Carpooling - - - 

Vehicle 

per capita 

Paying toll 
0.460 

(0.00404) 

-0.150 

(0.00384) 

-0.150 

(0.00384) 

Carpooling 
0.080 

(0.00091) 

-0.340 

(0.00349) 

0.080 

(0.00091) 

Numbers in the parenthesis show the standard errors. 

 
TABLE VII:  ELASTICITY ANALYSIS "BACK" TRIPS 

  
Alternatives 

Variables Alternatives Paying Toll Carpooling 
Current 

choice 

Travel 

time 

Paying toll 
0.445 

(0.00405) 

-0.153 

(0.00318) 

-0.153 

(0.00318) 

Carpooling 
-0.150 

(0.00206) 

0.458 

(0.00383) 

-0.150 

(0.00206) 

Toll 

amount 

Paying toll 
-2.761 

(0.02085) 

0.452 

(0.00538) 

0.452 

(0.00538) 

Carpooling - - - 

Vehicle 

per capita 

Paying toll 
0.410 

(0.00321) 

-0.130 

(0.00309) 

-0.130 

(0.00309) 

Carpooling 
0.024 

(0.00025) 

-0.096 

(0.00086) 

0.024 

(0.00025) 

Numbers in the parenthesis show the standard errors. 

 

In a general review, it can be seen that "Go" trips are more 

sensitive to change in variables. This may be due to the fact 

that "Go" trips are associated with work/school activities 

which usually have inflexible start time and as such need 

more regular and inflexible trips. 

A t-test is used to compare the difference between 

elasticities and results are indicated in Table 8. According to 

these results, the elasticity values for "travel time" in "Go" 

and "Back" trips are not statistically different. However, one 

percent change in "toll amount" or "vehicle per capita" 

variables, make significantly different changes in choice 

probabilities of "Go" and "Back" trips. This can be 

considered a realistic indication of how travelers got 

influenced by travel time savings and toll amounts in their 

"Go" and "Back" trips, which is an important input for almost 

all pricing policies concerning congestion relief and 

vehicular trip reduction in morning and evening peak hours. 

 
TABLE VIII:  ELASTICITY COMPARISON OF "GO" AND "BACK" TRIPS USING 

T-TEST 

  
Alternatives 

Variables Alternatives Paying Toll Carpooling Current choice 

Travel 

time 

Paying toll -1.14 -1.23 -1.23 

Carpooling -1.17 -1.06 -1.17 

Toll Paying toll -4.66*** 3.83*** 3.83*** 
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amount 
Carpooling - - - 

Vehicle 

per capita 

Paying toll 9.67*** -4.06*** -4.06*** 

Carpooling 59.34*** -67.88*** 59.34*** 

*** = Significance at the 1% level. 

 

V. CONCLUSION 

This study examines users' mode choice behavior if they 

are offered a HOT lane facility in the city of Tehran. A survey 

is designed to capture drivers' stated preference among the 

following alternatives: 1) to pay for the toll and use HOT 

lanes, 2) to carpool so that they can use HOT lanes for free, 

and 3) to use usual traffic lanes. Multinomial logit models are 

developed for 983 participants who own a private car, use 

their own car in daily trips, have traveled in morning peak 

hours (6:30-9 AM), and have used highways in their trip. 

Models which are developed separately for "Go" and 

"Back" trips, incorporate different variables including user's 

socio- economic characteristics, trip related characteristics 

and characteristics of HOT lanes. Age, gender, household 

size, travel time, flexibility of trip start time, trip frequency, 

number of highways used in the trip and the amount of toll 

for HOT lanes are among the factors that have significant 

impact on mode choice decisions. The provided results can 

help to predict travelers' potential mode choice decisions in 

the presence of HOT facilities in Tehran metropolis. 

Knowledge of these decisions is an initial step for policy 

makers in their attempt to achieve the maximum benefits 

from transportation systems and policies, since the 

operational efficiency of any policy depends primarily on 

actions and decisions made by the users. 

Elasticity analysis is also developed to explore the effect of 

variable on mode choice and obtain a clearer policy 

perspective. Results indicate that users are more sensitive 

toward changes in variables in their "Go" trips which can be 

due to the more regular and inflexible feature of morning 

trips. Evaluation of elasticity values also reveals that toll 

amount is the most effective variable on users' mode choice 

decisions revealing its importance as a special policy tool in 

TDM policies. Elasticity analysis also proved a significant 

difference between the elasticity values of this variable in 

"Go" and "Back" trips. Such comparative analysis provides 

insightful information for almost all kind of pricing policies 

concerning congestion relief and vehicular trip reduction in 

morning and evening peak hours 

The present study has also faced several limitations. 

Respondents are only asked for their travel time which 

indicates the need for preparing well-structured 

questionnaires including more detailed information about 

origin-destination data and route choice behavior. In addition, 

travel time savings caused by choosing "pay toll" and 

"carpooling" alternatives is not quantified and considered to 

be same for different toll amounts. As a result, the value of 

the reduced time cannot be evaluated in this study. Privacy 

disturbance is also another cost for carpooling alterative 

which is not considered here. Another limitation of the study 

is associated with data collection place. Since men go to the 

auto inspection centers more often, the collected sample 

included limited number of female drivers. 
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