
  
Abstract—Ground access mode choice models to airports has 

been studied by researchers in the past 3 decades for the 
analysis and prediction of air travelers choice of travel mode to 
airports and the application of their results to planning and 
managing airport systems and urban (suburb) transportation. 
This study investigates the behavior of air passengers in 
accessing Imam Khomeini International Airport (IKIA), using 
data collected from face to face interview surveys conducted 
exclusively for this purpose. Two stated-preference 
questionnaires were designed and administered on a 24 hour 
basis for a duration of 2 weeks in May and June 2011. Based on 
the 2649 sample, binary logit models were calibrated for public 
(metro, shuttle bus and shuttle van) and private transport 
(private car-drop off, private car-parked and rental car). 
Results indicate that airport access mode choice is significantly 
affected by travel time, trip purpose, monthly income and 
private car ownership. Also results of models by air trip 
purpose show that business travelers tend to pay more to use 
private transport to access IKIA than non-business travelers. 
 

Index Terms—Binary logit model, ground access, mode 
choice, stated preference.  
 

I. INTRODUCTION 
Development of airports ground access mode choice 

models has been a focus of airport planners and researchers in 
the past 3 decades. Simple multinomial logit models (MNL) 
and more complex nested logit models (NL) have been used 
to analyze and predict the behavior of air passengers in 
accessing airports. However, there is no accepted approach to 
modelling how air passengers change their access mode in 
return to changes in airport ground transportation system 
(change in fares, costs and level of service or add a new 
access mode). Results of access mode choice models 
investigated and analyzed to identify the most effective 
parameters of travellers choice can be used by urban and 
suburban transportation policy-makers and airport planners 
and managers [1].  

Imam Khomeini International Airport (IKIA) is one of the 
largest international airports in Iran, located about 30 
kilometres (19 mi) southwest of Tehran, the capital of Iran, 
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and is currently supporting all international flights in that area. 
There have been very few studies about ground access to 
IKIA and the behavior of air travellers to access this airport. 
Due to weak public transportation, many air passengers use 
the private transport modes to access IKIA, but it is important 
to point out that IKIA metro service is under construction and 
will soon provide connection to Tehran metro system. For the 
first time, this study tries to investigate and explore the 
behavior of air travellers in order to identify the most 
effective variables in their ground access mode choice to 
IKIA. Using data collected form surveys performed for this 
purpose, binary logit models are calibrated to investigate the 
choice of passengers between private modes (private 
car-parked, private car-drop off and rental car) and public 
modes (metro, shuttle bus and shuttle van). Further models 
are also calibrated by air trip purpose (business and 
non-business) to identify the potential differences between 
the choices of these two groups of air passengers. 

 

II. LITERATURE REVIEW 
One of the early studies in the field was conducted by Ellis, 

et al. (1966) using data collected in Baltimore-Washington 
airport, and multinomial logit model as the statistical tool; 
and found that purpose, travel cost and travel time, were the 
significant parameters in passengers access mode choice [2]. 
Sobienaik, et al. developed multinomial logit models for 
access mode choice to intercity terminals including airports, 
in Ottawa-Hull and vicinity, Canada. Their model results 
indicated that convenience variables such as walking time 
and baggage handling are the dominant factors in mode 
choice [3]. Harvey developed multinomial logit models to 
investigate air passengers behavior in the San Francisco Bay 
Area. Based on their model results, they concluded that travel 
time and travel costs have a significant effect on the choice of 
airport access mode [4]. Pels, et al. suggested a two level 
nested logit model of airport choice (SFO, SJC, and OAK) 
and the access mode choice. Results show that leisure travel 
is affected by travel cost, while business travel is more 
affected by travel time [5]. Tam, et al. developed access mode 
choice models for Hong Kong International Airport using 
structural equations modeling. They found that the choice of 
passengers was affected by several important parameters 
such as level of service for each mode (travel time and 
punctuality), gender, age, level of education, frequency of 
airport visit, and travel cost [6]. Also in another study in 
Hong Kong, they used structural equations modeling to 
investigate the incorporation of air passenger service quality 
in ground access mode choice to HIKA [7]. Choo, et al. used 
multinomial logit model to explore the most effective factors 
in traveler’s choice in Korea and found that the choice of 
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airport access mode is significantly affected by travel time, 
travel distance, trip purpose, age, gender, occupation, and 
income. Also they estimated access mode choice models for 
business and non-business travels and found that the choice 
of non-business travels are more significantly affected by 
demographic characteristics than choice of business travels 
[8]. Also some studies about the modeling of airport choice 
with logit models in last decades are as follow: Pels et al. 
using a two-level nested logit model showed that leisure 
passengers value access cost while business passengers value 
access time [9]. Bas-ar and Bhat proposed using a 
probabilistic choice set multinomial logit (PCMNL) model, 
in which different travelers may have different airport choice 
sets. It was reported that the PCMNL showed a better result 
than the widely used MNL [10]. Hess and Polak found that 
the fare is also a significant affecting factor in addition to 
access time and service frequency by analyzing airport choice 
behavior using a mixed MNL [11].  Adler et al had studied 
the Mixed Logit model for airport choice in which all of the 
service features included in the model are significant [12]. 
Hess et al studied the Binary Logit model for airport selection 
in which the most meaningful variables were air fare, access 
time and frequent flyer benefits [13]. Loo created the 
Multinomial Logit model to study the airport that in the 
estimated model, the air fare, access time, flight frequency 
and the number of airlines were statistically meaningful [14]. 

 

III. DATA COLLECTION AND DATA CHARACTERISTICS 

A. Data Collection 
One of the first steps in surveys is designing the 

questionnaire. For this study a comprehensive questionnaire 
of socio-economic characteristics developed and for 
determining all and effective factors related to access mode 
choice, many previous work have been studied and important 
factors considered in the questionnaire. 

Before implementing the survey there must be consider 
some important things that listed below: 
· Location for survey 
· Duration of survey 
· Sample size requirement 
· Type of survey (for example Random sampling or etc) 
In this study, all the above parameters fulfilled with 

Airport Corporative Research Program (ACRP report 26). 
For location of survey, ACRP suggested that to implement a 
survey of air passengers who departing from the airports and 
most previous studies also do their surveys in this way. 
Airport departure lunge usually considered a good place for 
implementing from departure passengers and in this paper, 
the survey implemented in check-in area (the security of 
airports didn’t allow interviewers to do their surveys in transit 
lunge). 

In relate to seasonal, monthly, weekly and daily changes in 
airport flights, ACRP suggested that the implementation of 
surveys lasted at least one week for each airport and through 
24 hour a day [15].   

Knowing that Tehran metro connection to IKIA is planned 
and in progress, two stated-preference face to face interview 
surveys were designed and conducted exclusively for this 
purpose. The stated-preference questionnaires were designed 

and administered on a 24 hour basis for a duration of 2 weeks 
in May and June 2011. 1581 departing passengers in 
Mehrabad International Airport (MIA) and 1068 in Imam 
Khomeini International Airport (IKIA) were interviewed for 
this purpose. It should be noted that both airports were 
targeted for the survey, despite the higher expenses, because 
the statistical population included all air passengers and their 
stated preference for accessing IKIA. The questionnaires 
were designed in 4 parts contained questions about 
passengers' socio-economic data, airport choice 
characteristics, airline choice characteristics and access mode 
choice characteristics. From among the 2958 gathered 
questionnaires, 309 were partly incompletely filled and thus 
identified as incomplete questionnaires and the rest 
(including 2649 questionnaires) made up the data base for 
this paper and were used in the modeling process.  

Trip characteristics used in questionnaires showed in Table 
I. 

 
TABLE I: TRIP CHARACTERISTICS USED IN QUESTIONNAIRES 

  ATTRIBUTE COST 
(DOLLAR 

$) 

OFF-PEAK 
TRAVEL TIME 

(MINUTE)  

PEAK TRAVEL 
TIME 

(MINUTE)  MODE   

TAXI 30, 40 45 80 

CAR-PARKED 9, 10, 11, 
12, 13 60 95 

CAR-DROP OFF 10 50 85 

METRO 1.5, 2, 2.5 70 85 

SHUTTLE BUS 2, 3 85 120 

SHUTTLE VAN 10, 15 65 90 

 

B. Data Characteristics 
From among the study sample, 83.2% were male and about 

half of them were aged between 31 and 50. As shown in 
Table 1, significant groups of respondents (about 60%) had 
monthly income between $500 and $1500; 63.6% were 
owners of at least one car; 43.5% chose rental car; 21.7% 
preferred private car; 21.5% preferred metro; and the rest 
choose shuttle bus and shuttle van to access the airport, they 
were to fly from. 

Also data split in two groups, business and non-business 
travelers, to investigate their behavior to access to IKIA, 
separately. 43.6% of respondents that asked as business 
traveler, preferred to use rental car as their preference mode 
to access to IKIA. 26.8% of this group were willing to use 
private car to access to IKIA and 20.6% of business group 
choose metro as their preferred mode, 3.7% and 5.3% of them 
preferred to use shuttle bus and shuttle van to access to IKIA, 
respectively. In the other hand, 31.2% of respondents asked 
as non-business travelers, preferred to use rental car to access 
to IKIA and the rest of respondents in this group choose these 
modes as their preference to access to IKIA: 26.5% selected 
private car, 24.7% selected metro and 6.4% and 10.3% 
preferred shuttle bus and shuttle van respectively. Table II 
represented a brief data characteristic of surveys. 
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IV. GROUND ACCESS MODE CHOICE MODELING 

A. Model Structure 
In this study, binary logit model is calibrated for departing 

air passengers' access mode choice between the two groups of 
transportation (public and private) to IKIA. 

Public transport includes the modes metro, shuttle bus and 
shuttle van; and private transport includes private car-drop 
off, private car-parked and rental car. 

The probability of an individual choosing alternative i is 
equal to the probability that the utility of alternative i is 
greater than (or equal to) the utility associated with 
alternative j after evaluating each and every alternative in the 
choice set of j = 1,...i,...J alternatives[16].   

ὴὶέὦ ὴὶέὦ Ὗ Ὗ  ᶪ Ὦ ᶰ Ὦ
ρȟ ȣ ȟ ὐ Ƞ Ὥ Ὦ                                                 (1) 

 Methodology of Binary Choice for this paper simply is 
governed by the following equation: 

Ὗ ‍ὤ ‐ ,          (2) 

Ὗ ‍ὤ ‐ ,          (3) 

‐ ȟ ‐ Ḑ iid extreme value 
Uni is the utility person n obtains from choosing alternative 

i. The utility of each alternative depends on the attributes of 
the alternatives interacted perhaps with the attributes of the 
person. 

which gives this expression for the probability: 

ὖ  
 

         
  D

             (4)  

 

DὟ ‍ὤ ‍ὤ В ὥ ὦ ὢ           (5) 

where ὖ  is the probability that person n choosing first 
alternative; ‍ὤ  is the utility function that person n 
choosing first alternative; ‍ὤ  is the utility function that 
person n choosing second alternative; ὢ  is the ith variable; 
ὥ  is the coefficient of the ith variable in ‍ὤ ; ὦ  is the the 
coefficient of the ith variable in ‍ὤ  and DὟ is the diffrence 
between of ‍ὤ  and t ‍ὤ . 

For determining overall model significance, the analyst 
can check the log likelihood function (LL). This is because 
the logit used MLE and not ordinary least squares (OLS) as 
the estimation procedure, we cannot rely upon the use of 
statistical tests of model fit commonly associated with OLS 
regression. We cannot use the F-statistic to determine 
whether the overall model is statistically significant or not 
[16].   

In logit for determining model fit the analyst uses Pseudo 
Ὑ  which determined as follows: 

” ρ  

 
          (6) 

This is important that Pseudo Ὑ  of a logit model isn’t 
equal to Ὑ  of regression model. For comparison of these two 
measures of goodness see fig. 1 [16].   

 

 
Fig. 1. Mapping the pseudo-2  to the linear 2  

 
 Also there is another test for determining model 

significance which are Percent Correctly Predicted and 
Likelihood ratio test but the robustness of using Pseudo Ὑ  
for overall model significance in more suggested. 

NLOGIT4 software package was used to estimate the 
models. In these models, private transport is introduced and 
used as the base choice with a utility value of zero, and thus 
variables with positive coefficients indicate a higher 
probability and tendency towards public transport rather than 
private transport (the base alternative). 
In these this models, private transportation introduced as base 
choice with utility with zero value thus the variables with 
positive coefficient have more utilitarian in public transport 
rather than private transport (with zero utility). 

B. Model Results 
This section includes calibration results of binary logit 

model for IKIA ground access mode choice considering key 
variables such as socio-economic and trip variables. All 
explanatory variables in the models were statistically 
significant at Ŭ = 0.01 level and conceptually interpretable. 
Table 2 indicates model results for two groups of access 
mode choice to IKIA. And table 3 indicates access mode 
choice to IKIA for business and non-business travel. It should 
be noted that trip characteristics and variables including 
travel cost, off-peak travel time and peak travel time are 
defined as the difference between public and private modes, 
thus a higher (relative or differential) travel cost means that 
public cost is more than private modes. Since some variables 
like age were not significant as continuous variables, other 
forms like dummy variables were also used in the modeling 
process. 

1) IKIA access mode choice model results 
From among more than 200 models calibrated to explore 

the behavior of air passengers in accessing IKIA, the results 
of the final model are presented in Table III. Based on this 
Table, it is observed that men (as compared with women) and 
also air passengers with a monthly income of $500 to $1500 
have a higher tendency to choose public transport, whereas 
passengers with a monthly income of $1000 to $1500, show 
less tendency to choose public modes. Vehicle ownership as 
another explanatory variable indicated that its increase leads 
to a decrease in public modes utility in accessing IKIA.  

Results of the modeling process showed that off-peak 
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travel time and travel cost had some influence on travelers' 
choice in some models, however travel cost had a 
counter-intuitive positive sign, indicating that access mode 
choice is not affected by travel cost positively, which must be 
due to the interaction effects of the other variables used 
simultaneously in these model. The most effective variable 
(based on the log likelihood improvement) was identified to 
be peak travel time. It appears with a (correct) negative sign 
indicating that, increasing the difference between public and 
private peak travel time causes passengers to choose public 
modes less. It was also noted that non-business travelers are 
more likely to choose public modes. 
 

2) Business and Non-business model results 
To investigate the behavior of business and non-business 

travelers, the data base was split into the corresponding 
groups (with a size of 723 and 1926, respectively) and further 
binary logit models were calibrated for each. Results of the 
final models are indicated in Table IV, showing that for 
non-business travels, socio-economic variables such as 
gender, monthly income, vehicle ownership and educational 
level were significantly effective. Similar results were 
observed, mainly that the most effective variable is peak 
travel time. For business travelers, socio-economic variables 
such as gender and vehicle ownership affected the 
passengers' choice but the main effect is due to travel cost and 
peak travel time. 

 
 
 
 

TABLE II: FREQUENCY DISTRIBUTION OF SAMPLE CHARACTERISTICS BY TRIP PURPOSE 
Characteristic All data Business Non-business 

No. of all respondent N=2649 N=723 N=1926 

Gender N=2954   

Male 2459 (83.2%) 588 (81.3%) 1639 (85.1%) 
Female 495 (16.8%) 135 (18.7%) 287 (14.9%) 

Age N=2943   

30 or younger 1051 (35.7%) 273 (37.8%) 680 (35.3%) 
31-50 1408 (47.8%) 340 (47.0%) 950 (49.3%) 
51 or older 484 (16.5%) 110 (15.2%) 296 (15.4%) 

Education level N=2946   

Non-university graduates 865 (29.4%) 198 (27.4%) 580 (30.1%) 
University graduates 2081 (70.6%) 525 (72.6%) 1346 (69.9%) 

Monthly income N=2780   

Less than $500 440 (15.8%) 116 (16.0%) 296 (15.8%) 
$500-$999 1003 (36.1%) 238 (33.0%) 725 (36.1%) 
$1000-$1499 659 (23.7%) 163 (22.5%) 477 (23.7%) 
$1500-$2499 348 (12.5%) 77 (10.6%) 178 (12.5%) 
$2500 or $3999 184 (6.6%) 53 (7.4%) 111 (6.6%) 
$4000 or more 146 (5.3%) 76 (10.5%) 139 (5.3%) 

Vehicle ownership N=2859   

No vehicle 593 (20.7%) 152 (21.0%) 377 (19.6%) 
One vehicle 1818 (63.6%) 443 (61.3%) 1252 (65.0%) 

Two vehicles 360 (12.6%) 108 (14.9%) 235 (12.2%) 
More than two vehicles 88 (3.1%) 20 (2.8%) 62 (3.2%) 

Access mode N=2958   

Rental car* 1288 (43.5%) 315 (43.6%) 619 (32.1%) 
Private car-parked* 308 (10.5%) 98 (13.5%) 248 (12.9%) 
Private car-drop off* 331 (11.2%) 96 (13.3%) 262 (13.6%) 
Metro** 637 (21.5%) 149 (20.6%) 475 (24.7%) 
Shuttle bus** 140 (4.7%) 27 (3.7%) 124 (6.4%) 
Shuttle van** 254 (8.6%) 38 (5.3%) 198 (10.3%) 

It should be noted that the original sample size was 2958, however some questionnaires were incomplete and thus the sample size may be 
different for different variables 
* constituting private mode 
** constituting public mode 
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TABLE III: BINARY LOGIT MODEL RESULTS FOR ACCESS MODE CHOICE TO IKIA 

Variable Coefficient Standard Error t-value p-value Mean of X 

Constant -0.82320 0.20674 -3.982 0.0001  

Gender (male)* 0.90442 0.14118 6.406 0.0000 0.84069 

Monthly income 1 (less than $500)* 0.66226 0.16012 4.136 0.0000 0.15553 

Monthly income 2 ($500-$999) * 0.69950 0.12785 5.471 0.0000 0.36353 

Monthly income 3 ($1000-$1499)* 0.40561 0.13760 2.948 0.0032 0.24160 

Vehicle No. -0.18408 0.07375 -2.496 0.0126 0.99169 

Trip purpose (non-business)* 0.44650 0.10726 4.163 0.0000 0.72707 

Peak travel time -0.11440 0.00538 -21.259 0.0000 10.4969 

L(0) (log-likelihood at equal shares) -1836.14688 

L(c) (log-likelihood at market shares) -1761.71647 

L(ɓ) (log-likelihood at convergence) -1394.73780 

ɟ = 1- (L(ɓ)/ L(c)) 0.2083 

ɟ = 1- (L(ɓ)/ L(0)) 0.2404 

* dummy variable 

 
 

TABLE IV: BUSINESS AND NON-BUSINESS GROUND ACCESS TRAVEL MODEL RESULTS 

Variables 
Business Non Business 

Coefficient Standard 
Error t value Coefficient Standard 

Error t value 

Gender (male)* 0.56109 0.20882 2.687 0.74473 0.12698 5.865 
Monthly Income 1 (less than $500)* - - - 0.50369 0.15586 3.232 
Monthly Income 2 ($500-$999)* - - - 0.64593 0.12606 5.124 
Monthly Income 3 ($1000-$1499)* - - - 0.29555 0.14269 2.071 
Vehicle No.  -0.25296 0.13468 -1.878 -0.26778 0.07481 -3.580 
Educational level* - - - -0.18238 0.10714 -1.702 
Travel cost  -0.301E-04 0.111E-04 -2.708 - - - 
Peak travel time  -0.17259 0.01381 -12.497 -0.10605 0.00583 -18.193 

Sample size 723 1926 
L(0) (log-likelihood at equal shares) -501.145 -1335.00147 
L(c) (log-likelihood at market shares) -439.1699 -1306.59046 
L(ɓ) (log-likelihood at convergence) -316.12906 -1068.54467 

ɟ  = 1- (L(ɓ)/ L(c)) 0.2802 0.1822 

ɟ = 1- (L(ɓ)/ L(0)) 0.3692 0.1996 

* dummy variable 

 
Results showed that peak travel time had more influence 

on business passengers than non-business. Interestingly, 
model results indicated that with an increase in cost 
difference between public and private transport, business 
passengers have a higher tendency to use private modes to 
access IKIA. 
 

V. CONCLUSION 
In this paper, behavior of air passengers to access Imam 

Khomeini International Airport (IKIA) was investigated, and 
binary logit model calibrated to estimate effective variables. 
The data used in this study was collected from two 
stated-preferences surveys held in May and June 2011 in 
Imam Khomeini and Mehrabad international airports in 
Tehran multi airport region. Models results showed that 
access mode choice is significantly affected by gender, 

monthly income, vehicle ownership, trip purpose and, peak 
travel time.  

Modeling for business and non-business travel performed 
and the model results, indicated that socio-economic 
characteristics of air passengers more significantly affect 
access mode choice for non-business travel than for business 
travel. peak travel time was dominant variable for both 
business and non-business travel also results indicated that 
business traveler tend to pay more to use private modes to 
access to IKIA.  

Future research can focus on other types of logit models to 
more investigate on the behavior of passengers on each 
modes choice individually. 
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