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Abstract 
-

cars. Therefore, applying demand management policies which decrease the utility of personal cars and increase the 
 regarding 

the use of pricing

economic and trip characteristics of the respondents. Based on the pricing scenarios, three choices including “personal 
car”, “public transit”, and “other modes” were included. 
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1. Introduction
-

eas, especially peak hours, has been lead to problems 
including delay, CO2 distribution, sound pollution and 

Congestion pricing or congestion charging is a system 
of surcharging users of public goods
to congestion through excess demand such as higher 
peak charges for use of personal cars and road pricg-
ing to reduc
is the use of a price mechanism to make users more 
aware of the costs that they impose upon one another 
when consuming during the peak demand, and that they 
should pay for the additional congestion they create. 

-

-
ers’ tendency toward choosing public transit. Tehran 

2 has been chosen 
for this study. Stated preference approach is also used 

and results are reported. 

2. Literature Review 

congested areas using stated preference method in 

trips were analyzed and multinomial logit was applied 
for modelling. The results of the research showed that 
being late at work is more unpleasant than going early 

-

nclusion that the anticipated 

the socio-economic charistristics of users had not been 
considered in their choice utility.

-
gated the effect of toll increasing on a bridge in San-

-

-
ered for pricing.

that the number of public transit users increased about 

-
ent pricings scenarios in Paris urban network. The re-

-
tinomial logit models analyzing the effects of conges-

conclusion that also nested logit is a more robust meth-
od, but in this case multinomial logit represent better 

choice. The results showed that pricing can transfer 
-

-

-
ditional determinants. Carbon taxation is an extension 

public acceptance of pricing schemes in Australia using 
an ordered logi
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3.2 Data Collection 

-
-

-
rized into modal split models. Modal split models are 
applied based on socioeconomic conditions, type of 

of each mode. Transportation mode choice is per-

of transportation system. There are a large number of 
affecting factors in each group of these properties. To 

-

best way to measure consumer preferences is to ob-

-
chasing decision. The problem with this method is that 
the scenarios should be performed in the real world to 

-

-

about non-market commodities, it is also called as di-
-

signed for unrated commodities and their demand for 

-

-
ing policy had not been applied in Tehran routes, the 

charge. They found that the amount of the congestion 

charge and their likelihood of taking a bus to city areas.

been conducted on determination of congestion pricing 

personal cars. The studies can be categorized on link 
pricing studies which considered bridges, tunnels or 

Studies showed that nested and multinomial logit are 
considered as main methodologies for modelling usres 

-
al car to public transit. The following section discuss 
about research methodology.

3. Research Methodology

and modelling procedure has been discussed. 

3.1 Case Study 
-

as the case study of this paper. The boundries of this 
region is shown in blue colors in the map of Tehran. 

to ten zones for data collection based on density and 

Tehran
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required information were gathered through design of 

opinion about cancelling the trip or choosing an alter-

-

-
cies and changes expected by researcher. 
The respondents were informed that toll payment for 
each entry into the priced area is mandatory. They also 

-
-

and making the trip in peak hours. 
Second choice: not paying the toll and choosing public 

Third choice: not paying the toll and choosing other 

-
priate range of pay tolls, four different questionnaires 
were designed which include four different pricing 
scenarios. The toll range was determined by consid-
ering upper and lower limits of the toll which stated 

-

as congestion mitigation, reducing air pollution, re-

randomly and in approximately all zones of Tehran 

licenses. The data were collected in four working days 

n

AreaScenario Time period

1

2

9

11

12
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choice has the following costs:
1- Public t

-

station. 
2- Personal car: 
Parking cost,

3.3  Number of Samples 

required by politicians, planners, engineers, and man-

data are generally obtained through random samples 
-

One of the most important issues in data collection pro-
-

-

work, simple random sampling was conducted to de-

Where:
: Share of population which has the characteristic, 

which is based on the assumption of normal distribution 

-
-

ing scenarios.
was 

-
-

ers 
-

and random samples which were encountered in streets 
or other trip attraction centers. After initial analysis on 
questionnaires, incomplete questionnaires were elimi-

for modeling. 

3.4 The Reliability of Questionnaires 

examined again in a similar situation and similar data 
collection procedure, and results are quite similar to the 

-

Cronbach’s alpha is the most common measure of in-

generally increase as the intercorrelations among test 
items increase, and is thus known as an internal con-
sistency estimate of reliability of test scores. Because 
intercorrelations among test items are maximized when 
all items measure the same construct, Cronbach›s alpha 

which a set of items measures a single one-dimensional 

underlying factorial structures can result in the same 

As much as Croncach Alpha gets closer to 1, the corre-
lation among questions increase. Therefore, questions 

-

is considered as acceptable.

Or                     
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 Where:
k

2
iS
2

C
V

3.5 Modelling

utility for each choice which is a function of character-
istics of that choice and socio -economical characteris-

-

-

has a set of choices. But this set is not the same for all 
decision makers and is a function of socio-economic 

The probability of choosing each mode depends on its 

than others, the probability of choosing that mode will 

Where:
 

-

which is independent from others, could be entered in 
-

be used. Then, the probability of choosing each alterna-

        

4. Results and Discussion
Based on collected data, a discrete choice model using 
socio-economic, trip chain characteristics and pricing 

-
ing section, detailed results has been discussed.

-
ing scenarios, a logit model was applied for modelling 

choices which are modeled in this study as dependent 

This hypothesis is controlled by the logsum parameter, 

-

and one to ensure consistency with random utility maxi-

indicate the degree of dissimilarity between pairs of 

-

-

-

 doesn›t 

can be merged with the reference nest and nested be-

-
elling the willingness to pay of users due to pricing sce-
narios. According to choices, the data in database has 
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y

1 n
2 Personal Car

Public transit choice
Description

S

Description

Personal car choice

PEP

MODD

EDUDD

ACO
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As it can be concluded from these tables, the results 
are:

-

the model.
-

when ACO increases, the willingness of respondent to 

the utility of personal car and reduce the tendency to 
public transit.

-
spondent willingness to use public transit. Due to con-
gested road network in this area and also existence of 

and odd area causes the reduction in tendency of user 
to use personal cars. Since the entrance payment is 
obliged per entrance, this result can be acceptable.

higher tendency to public transit. The payment of toll 
and using personal cars is more common among infre-

4.2 Validation

mean of the estimated utility parameters is a useful cri-

maximum likelihood estimation method is used to es-
timate the utility parameters of binary and multinomial 
models. Through this process, it is required to deter-

based on chi square distribution. To apply this test we 

* * 2
,1NL L

has 2 -

has 2

-

and percent of correct predictions are reported in table 
2  is appropriate 

the model can predicted more than half of the choices 
correctly. 

Statistics Statistics

 
2

c
 

 independent 2  -  [

2  -  [

2

 Percent 
 of Correct
prediction

4.3 Discussion 

-

amount of toll for personal cars, the share of using this 
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increasing toll, the share of choosing this mode will also 

Comparing to similar researches, we can see that differ-
ent researches had gained different prices for changing 

-

transit had been reported due to pricing. As it can be 
seen, the results of pricing for different communities 
and different times can not be comparable. Parameters 
like the socio-economic characteristics of communi-
ties, accessibility of public transit and length of trips 
can effect their willingness to pay for using their pri-

 Analysis results for mode shares due to different pricing scenarios

5. Conclusion
-

fect of congestion pricing on respondent’s willingness 
-

tion of respondents, the socio-economic characteris-

The stated preference method was used for design-
ing pricing scenarios and gathering the needed data. 
The questionnaires included some questions regard-
ing to socio-economic characteristics of respondents 

-
plied for modelling public transit choice and also other 

can be summarized as follows:
-

percent of personal car demand shifted to public tran-
sit and other modes.

can be an indicator of high income users, reduce the 
willingness to use public transit.
-The reliability of public transit found as an impor-
tant factor for users. As it can be seen in the results, 

%
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tendency to choose public transit which can be due to 
low reliability of this mode in current condition.

6. Endnotes
1-  
2-  

controlled by the last number of their registration plates. 

to enter this area on Sundays, Tuesdays and Thursdays. 

Mondays and Wednesdays.
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Appendix:

Trip Information
1- 

A: Work            B:Education        C:Shopping          D: Visiting friends and relatives             E:Personal 
issues               F: Other ……….

2- Please indicate your address (Excluding local detai
...................................................................................................................................................:(ls

.................3-what is your average travel time from origin to your main destination  

(
 Walk ......  Taxi….. Personal Car 4-1-what is your access type from your origin to the public transit stop   
 ..…......  Others

 ......  mins

       
     total number of stops………… 

                       Giving a ride to family members ….. stops              shopping….. stops                      personal issues….. stops
 Others ….. stops

A: 1 occpant            B: 2 occpants        C: 3 occpants          D: 4 occpants and more             E:Personal issues               
F: Other ………

A: 1 time                                                      B: 2 times                                             C: 3 times and more          
9- Pricing scenarios:
In this section the pricing scenarios were presented to respondents. For each type of qustionnaires, 4 pric-
ing scenarios were asked and their mode choice were asked( The pricing scenarios and their mode choice 
alternatives are stated in the paper)

Personal Information
 ..…  10-

A: client            B: manager        C: personal buiness          D: doctor             E:academic staff               F: stu-
dent
G: client            B: manager        C: housekeeper          D: retired             E:workless               F: other (……)

Please indicate the address of your work or educational place  (Excluding local detai 14-
 .............................................................................................................................(ls
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  15-
 ..……PH.D

..……  16-

 ..……  17-
  18-
..…… persons and more

What is the type of your personal car 19-
Vehicle type 1- 2- 3-

............ ............ ............

  20-
..…

..…(  21-

..…  21-


